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PrefACe

Σαν να διάλεξες

Παρασκευή είναι σήμερα θα πάω στη λαϊκή
να κάνω έναν περίπατο στ’ αποκεφαλισμένα περιβόλια
να δώ την ευωδιά της ρίγανης
σκλάβα σε ματσάκια.
Πάω μεσημεράκι που πέφτουν οι τιμές των αξιώσεων
βρίσκεις το πράσινο εύκολο
σε φασολάκια κολοκύθια μολόχες και κρινάκια.
Aκούω εκεί τι θαρρετά εκφράζονται τα δέντρα
με την κομμένη γλώσσα των καρπών
ρήτορες σωροί τα πορτοκάλια και τα μήλα
και παίρνει να ροδίζει λίγη ανάρρωση
στις κιτρινιάρικες παρειές
μιας μέσα βουβαμάρας.
Σπάνια να ψωνίσω. Γιατί εκεί σου λένε διάλεξε.
Eίναι ευκολία αυτή ή πρόβλημα; Διαλέγεις και μετά
πώς το σηκώνεις το βάρος το ασήκωτο
που έχει η εκλογή σου.
Eνώ εκείνο το έτυχε τι πούπουλο. Στην αρχή.
Γιατί μετά σε γονατίζουν οι συνέπειες.
Aσήκωτες κι αυτές. Kατά βάθος είναι σαν να διάλεξες.
Tο πολύ ν’ αγοράσω λίγο χώμα. Όχι για λουλούδια.
Για εξοικείωση.
Eκεί δεν έχει διάλεξε. Eκεί με κλειστά τα μάτια.

Κική Δημουλά
(από το H εφηβεία της λήθης, 1994)



As If You’d Chosen

It’s Friday today I ‘m going to the market
to take a walk in the decapitated gardens
to see the oregano’s fragrance
a slave in bundles.
I go in the afternoon when demands’ prices have fallen
you find the green easy
on beans marrows mallows and lilies.
It’s there I hear how boldly the trees express themselves
in the fruit’s sharp tongue
heaps of orators the oranges and apples
and a slight recovery starts to grow rosy
in the sallow cheeks
of a muteness within.
I rarely buy. For there it’s choose for yourself.
Is that an advantage or problem? You choose and then
how do you bear the unbearable burden
of your choice.
Whereas that by chance is so feather-bed soft. At first.
For afterwards you stagger beneath the consequences.
These too being unbearable. In fact it’s as if you’d chosen.
If anything I’ll buy a little soil. Not for flowers.
For getting accustomed.
There it’s not choose for yourself. There the eyes are closed.

Kiki Dimoula
(from Lethe’s Adolescence, 1994)





1
General Introduction

This chapter is an adapted and extended version of the following articles: 
Sagana, A., & Sauerland, M. (2012). Αναγνώριση σημαίνει ενοχή; Μια ανασκόπηση των 
παραγόντων επιρροής της επίδοσης των αυτοπτών μαρτύρων [Does recognition imply guilt? 
An overview of the factors that influence eyewitness identification performance]. Ψυχολογία 
[Psychology], 19, 63-79.
Sagana, A., Sauerland, M., & Merckelbach, H. (2012). It’s your choice! – Or is it really? The 
Inquisitive Mind, 14/2012. Retrieved from in-mind.org/article/its-your-choice-or-is-it-really
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1
introduCtion

In the 1936 movie “Modern Times”, Charlie Chaplin struggles to live in the fast-paced 
modern society. As we move from the industrial age to the information age, societal 
demands on our mental capabilities are far more taxing. We are constantly required 
to process a wide range of information to make decisions. Sometimes, these decisions 
are trivial, such as what marmalade to buy. At other times, the stakes are higher, such 
as deciding which symptoms to report to the doctor. However, the fact that we are 
required to processing large amounts of information does not mean that we are good 
at it (Chabris & Simons, 2010). Our sensory and cognitive systems have systematic 
ways of failing, of which we are often (perhaps blissfully) unaware. One such fallacy 
of human cognition is choice blindness. In a first demonstration of choice blindness, 
Johansson, Hall Sikström, and Olsson (2005) asked participants to select the more 
attractive alternative for each of 15 different pairs of female faces. After making a 
decision, participants were presented with the chosen alternative and were asked 
to explain their judgement. However, for three of these pairs the researchers, using 
a magic card trick, swapped the chosen photo with the alternative non-preferred 
face. Thus, participants had to justify a decision they never made. Surprisingly, the 
overwhelming majority of participants (87%) failed to detect the manipulations. Thus, 
choice blindness refers to the difficulty people have in detecting manipulations in their 
own previously made choices. Considering that people can be unaware of changes in 
the outcome of their decisions we wondered: could this be true for eyewitnesses’ 
decisions?

It is common knowledge in cognitive psychology that the identification of non-
familiar faces is a difficult task for most people (Johnston & Edmonds, 2009). Yet, the 
judicial system relies considerably on that error prone task. In fact, eyewitness identi-
fication is considered one of the most powerful forms of evidence when deciding the 
conviction or exoneration of a suspect, even in the absence of further evidence. For 
example, in the US, the jury instructions frequently imply that the testimony of one 
witness is sufficient to prove a fact, if that witness is considered credible. Illustrative 
of this matter are the instructions given to the jury in the state of Connecticut: 

“The weight of the evidence presented by each side does not depend on the 
number of witnesses. It is the quality of the evidence, not the quantity of the 
evidence, that you must consider.” (Section 2.4.2, Connecticut Jury Instructions 
- Criminal, 2012). 

Similar regulations can be found in the Greek Code of Criminal Procedure (CCP). There, 
in principle, at least two witnesses are required for the full proof of guilt of a suspect. 
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Yet, based upon a so called “moral” judgment, the Code allows judges to reach a 
verdict from a single witness, if they consider him/her to be “highly reliable” (Sect. 
177, CCP). At first glance, this does not seem to be a problem in the Netherlands. The 
Dutch Code of Criminal Procedure clearly states that information based on a single 
witness is not admissible evidence in court (unus testis nullus testis principle; sect. 
338 CCP). However, if a witness statement is combined with a police record, then 
the unus testis nullus testis principle is no longer violated. To make matters worse, in 
1926 the Dutch Supreme Court ruled that hearsay (testimonium de auditu) is admis-
sible in court. As such a police officer’s testimony about a statement provided by an 
actual witness during investigation can be used as evidence, without the witness ever 
appearing in court (Tak, 2008). Hence, often a single witness combined with another 
piece of evidence might be sufficient to condemn a suspect. However, even the most 
well-meaning witnesses and police officers can make mistakes or, as choice blindness 
implies, could be oblivious to alterations in their very decisions.

In this dissertation, we argue that choice blindness may be a menace to the judicial 
system that has received little - if any - attention from researchers. We maintain 
that choice blindness have a potentially important role in accounting for erroneous 
eyewitness testimony, both with reference to identification decisions and witness 
reports. Furthermore, we suggest that choice blindness may side with variables (e.g., 
cross-race bias, investigator bias) that are already known to undermine testimonial 
accuracy, resulting in a complex interplay of cognitive limitations and social influences. 
Therefore, the introduction of this dissertation is devoted in bridging the gap between 
eyewitness testimony and choice blindness. First, we present an overview of two of 
the most influential theories aiming to explain eyewitness decision making. This is 
done because choice blindness speaks to the ability of individuals to introspect over 
past decisions and, by extension, to eyewitness decision making. Consequently, we 
provide an overview of factors that could affect decision making and hence testimo-
nial accuracy. However, we limit this overview to those variables that might interact 
with, influence, or be influenced by choice blindness. Subsequently, we describe the 
main findings of the choice blindness literature and aim to identify candidate theories 
that could explain the effect. Finally, drawing from the choice blindness literature, 
we elaborate on how blindness can arise in the legal domain, on how blindness can 
interact with other forensically relevant factors and impact testimonial accuracy.

eyewitness decision making strategies
The single most influential theory to explain eyewitnesses’ identification decision 
making is the relative vs. absolute judgment strategy theory of G. Wells (1984). Ac-
cording to Wells, a witness using a relative judgment makes a positive identification 
if the match of a specific lineup member and the witness’s memory is comparatively 
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1better than the match of any other lineup member. This elimination strategy leads 
the eyewitness to always choose someone from a lineup, even in the absence of the 
perpetrator. Conversely, a witness using an absolute judgment evaluates each lineup 
member against an absolute decision criterion. If the match between the individual 
lineup members and the witness’s memory of the perpetrator is sufficiently high above 
the decision criterion, the witness would make a positive identification. If however, 
no lineup member yields a strong enough match to the memory of the perpetrator to 
exceed the decision criterion, no identification is made.

Though well-respected and influential, the relative vs. absolute judgment theory 
has not escaped criticism with the latest being that it is simply a theory about re-
sponse bias (i.e., the tendency to choose; Wixted & Mickes, 2014). Indeed, an abso-
lute standard is nothing more than a decision criterion that can vary from liberal to 
conservative. Above that, the initial theory fails to incorporate factors beyond the 
actual memory strength that bears on the criterion setting. On that account, Brewer, 
Weber, and Semmler (2007) proposed that witnesses tend to assess their ability to 
make a positive identification not only in terms of memory strength but also in terms 
of metacognitions emerging during encoding and retrieval, memory heuristics and 
beliefs about memory.

Relatedly, Koriat, and Goldsmith’s (1996) monitoring and control framework sug-
gests that when reporting information from memory, people invoke monitoring and 
control processes to obstruct potentially wrong information. Thus, rather than a pure 
memory-retrieval mechanism, their model includes a) a monitoring process that as-
sesses the correctness of the potential response and b) a control mechanism that 
determines whether to volunteer the best candidate answer through the regulation 
of precision and coarseness of the information (Goldsmith, Koriat, & Weinberg-Eliezer, 
2002; Koriat & Goldsmith, 1996). That is, witnesses first retrieve a very informative 
and detailed candidate answer from memory. Then, the individual assesses his/her 
feeling of rightness (i.e., confidence in the likely accuracy) of the candidate answer 
and finally tests it against a criterion value. If confidence exceeds the criterion, the de-
tailed answer is volunteered; otherwise, a less detailed and relatively coarse answer 
is retrieved from memory, and the monitoring and control processes are repeated. 
If the retrieved information is highly coarse no answer is volunteered. Thus, Koriat 
and Goldsmith speak in favour of an accuracy–informativeness trade-off where the 
feeling of rightness (likely accuracy) and informativeness are under the control of the 
witness and the influence of metacognitive factors (Weber & Brewer, 2008). To date, 
the monitoring and control framework has been suggested not only for understand-
ing how witnesses decide to volunteer or withhold information (e.g., Higham, 2007; 
Kelley & Sahakyan, 2003; Weber & Brewer, 2008), but also as a method to exploit 
eyewitnesses’ ability to judge whether their memory of the perpetrator is weak and 
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thus refrain from making an identification decision (Perfect & Weber, 2012; Weber & 
Perfect, 2012).

To sum up, cognitive influences and more specifically the strength of the witness’s 
memory is essential for eyewitness decision making. Additionally, metacognitive fac-
tors and beliefs about memory seem to shape decision making. Therefore, internal 
and external factors that do not relate directly to the witnessed event can affect 
eyewitness testimony. In the following, we examine how factors such as mild changes 
in the instructions given to witnesses (Brewer & Wells, 2006; Steblay, 1997) or in the 
lineup presentation method (Steblay & Dysart, 2011) may result in differences in deci-
sion making and therefore be detrimental to the reliability of eyewitness testimony.

the Accuracy of eyewitness testimony
The question of the accuracy of witness testimony has been raised since the begin-
ning of the 20th century through the work of Louis William Stern, Hans Gross and John 
Wigmore (for a review see Sporer, 2006), whose ideas were propagated in the United 
States by Hugo Munsterberg (1908). At the beginning of the 1970s, Elizabeth Loftus 
brought to the fore the issue of eyewitness testimony yet again, by using innovative 
and realistic experimental methods for the study of memory (for an overview of her 
work see Loftus, 2005). In parallel with the study of memory of events, the issue of 
memory of faces arose. Soon, the cognitive and social factors which affect eyewitness 
testimony were divided into estimator and system variables (Wells, 1978). Estimator 
variables are erratic factors that exert their impact during the criminal act and the 
retention interval between the event and the quest to recall. They are beyond the 
control of the judicial system and their impact can only be estimated post-hoc. On the 
contrary, system variables are factors under the influence of the judicial system and 
can support testimonial accuracy, if handled properly. Estimator variables operate 
primarily in the encoding and the retention phase, whereas system variables mostly 
operate during retrieval.

In the following, we discuss one estimator and five system variables that can af-
fect eyewitness decision making, both in terms of reported details and eyewitness 
lineup identifications that are likely candidates to relate to choice blindness. These 
include the cross-race bias, the influence of misleading post-event information, and 
the importance of proper lineup construction and administration (i.e., lineup fairness, 
lineup instructions, investigator bias, and post-identification feedback).

Cross-Race Bias
The cross-race bias refers to the observation that people are better at identifying per-
sons coming from their own rather than another ethnicity. Meissner and Brigham’s 
(2001) meta-analysis on the impact of cross-race bias on identification accuracy 
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1reveals that the chance of a false identification is 1.6 times greater for eyewitnesses 
coming from a different ethnicity than eyewitnesses coming from the same ethnicity 
as the target. Furthermore, eyewitnesses are 1.4 times more likely to identify familiar 
faces when they are from the same race. Over the years, the cross-race bias has been 
found for different combinations of ethnicities (e.g., Caucasian vs. Asian; Caucasian vs. 
African) in field and laboratory studies (Wright, Boyd, & Tredoux, 2001). The increased 
false positive identification rate seems to indicate a more liberal response criterion for 
other compared with own-race identifications (Adams Jr, Pauker, & Weisbuch, 2010; 
Meissner & Brigham, 2001).

Several theories have been proposed to explain the recognition advantage for own 
compared with other race faces (for a review see Sporer, 2001b; Young, Hugenberg, 
Bernstein, & Sacco, 2012). Perceptual expertise theories (Michel, Corneille, & Ros-
sion, 2007; Rhodes, Brake, Taylor, & Tan, 1989; Valentine, 2001) explain the effect in 
terms of greater ability in processing and distinguishing own compared with other 
race faces. Social cognitive theories (Levin, 2000; Rodin, 1987) perceive cross-race 
bias as a result of an individuals’ tendency to think categorically (i.e., in-group vs. 
out-group) and to rely on the broad social group membership instead of the unique 
characteristics of a face. Finally, some researchers have argued that both perceptual 
expertise and social cognitive factors contribute to cross-race bias (Sporer, 2001b). 
Given that the effect seems to result from the limitations of our cognitive apparatus 
and/or social factors over which we have limited control, cross-race bias might part-
ner interact with choice blindness at the expense of testimonial accuracy.

Misleading Post-Event Information
Eyewitness testimony can be impaired by misleading information encountered after 
observing an event (Loftus, 1979; for a review see Zaragoza, Belli, & Payment, 2006). 
This phenomenon has been termed the misinformation effect and refers to the dis-
torted memory for past events that arises after presentation of misleading informa-
tion (Loftus, 2005). In a classic misinformation paradigm participants are exposed to 
original event information that is followed by the presentation of some inconsistent 
information. The misleading details can be embedded in an initial set of questions 
about the event (e.g., Loftus, 1975; Loftus, Miller, & Burns, 1978) or in a post-event 
narrative describing the event (e.g., McCloskey & Zaragoza, 1985a). The typical finding 
is that testimonial accuracy is significantly lowered when misinformation is presented 
as compared to when no misleading details are provided. Thus, misleading post-event 
information can lead to profound errors in eyewitness testimony.

However, the comparison of the misinformation with the choice blindness para-
digm indicates commonalities between the paradigms. That is, in choice blindness 
the manipulated outcome is presented after the original choice, as is misinformation 
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after the original event. Thus, factors that moderate the misinformation effect could 
be equally effective for choice blindness. For example, misleading information effects 
increase as a function of the delay between the witnessed event and exposure to mis-
information, as the memory of the original event becomes weaker over time (Loftus 
et al., 1978). Furthermore, whereas participants are easily influenced by misinforma-
tion that is provided by a credible source, they resist suggestions that are provided 
by a source who lacks credibility or a person who is perceived as having the intention 
to mislead (Dodd & Bradshaw, 1980; Underwood & Pezdek, 1998). In addition, the 
magnitude of the effect is subject to subtle social cues, such as the perceived power 
and social appeal conveyed by the accent of the person providing the misinformation 
(Vornik, Sharman, & Garry, 2003). Finally, warning people about the fact they might 
have been exposed to misinformation can help to resist or even reverse the negative 
impact of the effect (e.g., Oeberst & Blank, 2012). Therefore, consideration of these 
factors may provide useful insights about the boundary conditions and the relation 
between misinformation and choice blindness.

Lineup Fairness
Law enforcement agencies employ lineups as a method of presenting the suspect 
to the eyewitness. The proper and fair construction of a lineup is essential as it can 
affect the criterion setting and the decision making strategy an eyewitness adopts. A 
lineup consists of one suspect and a number of known to be innocent persons who 
are called foils. Foils are placed in the lineup because they enable the investigator 
to test whether the witnesses rely on their memory when making an identification 
decision, rather than deciding randomly about the guilt of the suspect (Luus & Wells, 
1991). Six alternative outcomes are possible as a result of a lineup procedure. These 
outcomes can be found in Table 1.1. The lineups where the suspect is identical with 
the perpetrator are called target-present and those where the suspect is innocent are 
called target-absent lineups.

table 1.1 | Possible Lineup Outcomes.

Lineup
Eyewitness response

Suspect Foil Lineup Rejection

Target-present Correct ID Foil ID type 2 False rejection

Target-absent False ID Foil ID type 1 Correct rejection

Note. Foil identification (ID) type 1 is considered as a correct rejection since the perpetrator is not pres-
ent and the eyewitness did not pick the innocent suspect. Foil ID type 2 is considered a false rejection 
since the perpetrator is present but was not picked. Source: Charman & Wells (2007).
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1Lineup Instructions
Prior to the actual presentation of the lineup, the police officer administering the 
lineup ought to instruct the eyewitness about the procedure. However, the police 
officer may be perceived as an authority figure, allowing two forms of social influence 
to occur (Steblay, 1997). The first concerns informational aspects and specifically the 
assumption that police would not present a lineup if they were not certain about the 
perpetrator. Hence, eyewitnesses may infer that the perpetrator must be present in 
the lineup and use that inference to make a positive identification. The second has 
to do with conformism, as the witnesses may feel pressure to pick someone in order 
to fulfil their duty to be a “good” witness. These feelings can be further reinforced 
through biased instructions which imply that the perpetrator is present in the lineup 
(e.g., “We believe that the perpetrator is present in the lineup”) while, at the same 
time, may prevent the witness to reject the lineup (e.g., “Which of these lineup mem-
ber is the perpetrator?”). Hence, with biased instructions, the false identification rate 
increases compared with lineups with unbiased instructions (Clark, 2005; Malpass & 
Devine, 1981; Steblay, 1997). Therefore, instructions provided to the witness prior 
to the lineup presentation should be designed to control for the danger posed by 
those influences. This includes the verbal, explicit explanation that the perpetrator 
may or may not be present in the lineup, as well as the possibility to reject the lineup 
if none of the lineup members is recognized as the perpetrator. Thus, in the context 
of eyewitness identifications, great care is taken to avoid eyewitnesses feeling forced 
to choose a lineup member as this is considered to be biased and bad practice for 
identifications. By contrast, the choice blindness paradigm entails forced choice deci-
sions. That is, participants are required to choose one of the alternative outcomes. 
Therefore, manifestations of blindness in the eyewitness setting may vary depending 
on the liberty witness are given to select a member of a lineup or reject it entirely.

Investigator Bias
While conducting research it is possible that the expectations of the researcher affect 
the experimental outcome (Rosenthal, 2002). Indeed, researchers may fall prey to 
confirmation bias in an attempt to prove their hypothesis by, consciously or uncon-
sciously, creating the appropriate conditions. Analogously, the police investigator who 
holds a hypothesis about a suspect is susceptible to the same biases that apply to 
researchers (Wells & Luus, 1990). In order to confirm their hypothesis the investiga-
tors may reveal their intentions to the witness nonverbally, for example through a 
nod or by avoiding to ask questions that disconfirm the hypothesis; or verbally, for ex-
ample through the given instructions which may increase the tendency of the witness 
to choose. Additionally, their strong motivation to solve the case and confirm their 
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hypothesis may tempt them to alternate eyewitness identifications or statements. We 
return to this point later in the introduction.

A simple way to examine the impact of confirmation bias and to avoid it altogether 
is to leave the investigator blind to the hypothesis at hand. In other words, the officer 
administrating the lineup should be unaware of the position of the suspect in the 
lineup and at the same time the witness should be informed about the administra-
tor’s lack of knowledge (double-blind method). Examining the effect of administrator 
knowledge on identification accuracy, Phillips, McAuliff, Kovera, and Cutler (1999) 
reported that when the administrator knew who the suspect was, the false identi-
fication rate was significantly increased compared with when this was not the case. 
Furthermore, Greathouse and Kovera (2009) examined the probability of a choice to 
be correct when the witness was informed about the administrator’s lack of knowl-
edge (single-blind method) compared with when the witness was informed about the 
administrator’s lack of knowledge and the administrator was, indeed, unaware of the 
suspect’s position (double-blind method). The superiority of the double-blind method 
was obvious, as the probability of a choice to be correct was two times higher using 
the double-blind than the single-blind lineup presentation method. Taken together, 
these findings indicate that not only the behaviour, but also the expectations of the 
witness about the behaviour of the lineup administrator can largely influence eyewit-
nesses’ decision making strategies.

Post-Identification Feedback
A different method of influencing a witness is via post-identification feedback. The 
provision of either positive or negative feedback can influence witnesses in their 
certainty about the decision made (Bradfield, Wells, & Olson, 2002; Charman & Wells, 
2012; Douglass & Steblay, 2006). Specifically, Wells and Bradfield (1998), who exam-
ined the influence of positive feedback (e.g., “Right, this is the perpetrator”) after the 
identification, report that witnesses who had been given positive feedback were more 
confident about their identification decision, reported better viewing conditions, said 
they had paid more attention, and were more willing to testify in court compared 
with people who were given no feedback. The effect is not only robust and reliable 
(Douglass & Steblay, 2006), but is also persistent even when the feedback or the 
measures of its effects are delayed (Neuschatz et al., 2005; Wells, Olson, & Charman, 
2003). Likewise, the provision of negative feedback can lead to deflated confidence 
regarding the identification decision (Charman & Wells, 2012), although finding the 
effect of disconfirming feedback has often been associated with great difficulty (e.g., 
Wells & Bradfield, 1998; Wells et al., 2003).

The hazard of post-identification feedback may not be readily visible. Such feed-
back, however, has the potential to influence the relationship between identification 
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1accuracy and confidence. Specifically, confidence is considered a reliable estimator 
of memory strength. Sporer et al. (1995), in their meta-analytic approach, reported a 
high correlation of identification accuracy and confidence (r = .41) for witnesses who 
chose from a lineup (i.e., choosers). In other words, the more confident the witness 
feels about the decision made, the greater is the probability that it is actually an 
accurate one. More recent studies have confirmed the strength of the relation for 
choosers (Brewer, Keast, & Rishworth, 2002; Sauerland & Sporer, 2009; Sporer et al., 
1995; Weber & Brewer, 2004). However, for nonchoosers, the confidence-accuracy 
relation is found to be negligible (Brewer & Wells, 2006; Sauerland & Sporer, 2009; 
Sporer et al., 1995), except when showup is used as a presentation method (Sauer-
land, Sagana, & Sporer, 2012).

Post-identification feedback and other external factors affect the relationship 
between confidence and memory and hence diminish the diagnostic value of confi-
dence ratings. Positive feedback, for instance, increases the post-hoc confidence of 
witnesses without increasing their accuracy, therefore reducing the postdictive value 
of confidence (Bradfield et al., 2002). Finally, as the provision of feedback impacts 
metacognition it can in turn affect the decision making criterion of the eyewitness and 
as such the beliefs about one’s own memory strength.

In the context of eyewitness identifications the outcome of choice blindness ma-
nipulations may be strongly related to post-identification feedback. Specifically, the 
presentation of the manipulated outcome could be seen as disconfirming the original 
decision. Hence, blindness manipulations may exert similar effects on eyewitness 
identifications decisions as post-identification feedback.

it’s your Choice! – or is it really?
Earlier we reviewed two prominent theories accounting for witness decision mak-
ing strategies as well as factors that affect decision making. Along with the ability to 
make a decision, witnesses’ competence to maintain and defend those decisions is of 
crucial importance. That is particularly true considering that eyewitnesses are often 
required to take the stand in support of their testimony in court. The ability to stand 
by a decision was not considered to be a problem until recently. In fact, extensive 
research on the so called forced-choice paradigm speaks in favour of a choice-induced 
preference (e.g., Brehm, 1956; Egan, Bloom, & Santos, 2010; Lieberman, Ochsner, 
Gilbert, & Schacter, 2001; Salti, El Karoui, Maillet, & Naccache, 2014). That is, follow-
ing a forced-choice decision, people tend to increase preference ratings of the chosen 
alternative and decrease those of the rejected option (i.e., spreading of alternatives). 
Furthermore, several studies have revealed that people tend to remember in ways 
that support their past decisions by, for example, attributing more positive features to 
the chosen compared with the rejected alternative (Henkel & Mather, 2007; Mather 
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& Johnson, 2000; Mather, Shafir, & Johnson, 2000b, 2003). This bias in favouring the 
chosen option in memory has been found in eyewitness identification decisions as 
well. When asked to make a lineup identification after having selected a suspect from 
mug shots, eyewitnesses exhibit a commitment effect that results in supporting their 
original decision, at the expense of identification accuracy (e.g., Brigham & Cairns, 
1988; Dysart, Lindsay, Hammond, & Dupuis, 2001; Gorenstein & Ellsworth, 1980).

Nevertheless, choice blindness suggests that people can be oblivious of surreptitious 
changes in the outcome of their decisions and confabulate introspective arguments 
for a choice they never made (Johansson et al., 2005). In fact, it seems that we may 
overestimate people’s, and hence eyewitnesses’, consistency when it comes to their 
choices. Given that humans are notoriously bad at noticing changes to visual scenes, 
when these changes are accompanied by some other visual disturbance (Simons 
& Levin, 1998) this should come as no surprise. Therefore, in order to understand 
eyewitnesses’ decision making, we ought to investigate how the apparent limited 
capacity to introspect on our past decisions may affect testimonial accuracy and 
whether the effect sides with estimator or system variables in the further expense of 
testimonial accuracy.

From Change Blindness to Choice Blindness
In 1998 Simons and Levin conducted a field study which portraits the limited capacity 
of the human cognitive apparatus (Simons & Levin, 1998). The researchers, while pre-
tending to be tourists, approached pedestrians in a local city park asking for directions. 
During the conversation, two men carrying a door passed between the experimenter 
and the pedestrian. At that point the person asking for directions changed places with 
one of the persons carrying the door. This change in identity went unnoticed by 7 
(46.6%) of the 15 participants. This phenomenon has been termed change blindness 
and refers to the difficulty that observers have in noticing changes to visual scenes 
(e.g., the person swap), when the changes are accompanied by some other visual 
disturbance (e.g., the passing of the door).

Over the past decade, the change blindness phenomenon has been replicated 
many times (e.g., Davis, Loftus, Vanous, & Cucciare, 2008; Levin, Simons, Angelone, 
& Chabris, 2002). To most of us, it seems bizarre that people could miss obvious 
changes while they are paying active attention. However, to detect those changes, 
attention must be targeted to the changing feature. Hence, the change either needs 
to be expected or people’s attention needs to be guided towards the changing feature 
(Simons & Rensink, 2005; Williams & Simons, 2000). Rather than monitoring all of the 
visual details, people seem to focus their attention only on those features that are 
currently meaningful or important, ignoring those that are irrelevant to our current 
needs and goals (O’Regan & Noë, 2001). Thus, at any given time, the representation 
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1of the world surrounding us is crude and incomplete, making it possible for changes 
or manipulations to go undetected (Chabris & Simons, 2010).

Given the difficulty people have in noticing changes to visual stimuli, Johansson, 
Hall and colleagues (2005) wondered whether people may at times be blind to 
changes that involve not the visual scene, but their own intentions, actions, and 
introspections. To address this issue, Johansson et al. (2005) modified the change 
blindness paradigm to apply it to a decision making task. They showed participants 
pairs of female faces and asked them to choose which one they found most attractive. 
After a decision had been made, participants were presented with the selected face 
and were asked to explain their choice. However, in three of 15 trials, their choice 
was manipulated and participants were shown the very face they had not chosen 
previously. An overwhelming majority (87%) failed to detect the manipulated trials, 
suggesting that people are often blind to manipulations of their choices. Johansson 
et al. (2008) termed this effect choice blindness. Figure 1.1 represents the procedure 
of the classical choice blindness paradigm for binary decisions and that of a later 
developed variant, incorporating ratings.

A critical reader may argue that participants might simply have refrained from re-
vealing that they noticed the manipulation. However, the fact that many participants 
noticed one of the changes, but not the other two, suggests that this was not the 
case. To examine whether choice blindness also occurs in other situations, Hall and 

figure 1.1 | Procedure of the classic binary choice blindness task (Panel A) and its variant incorporating 
ratings (Panel B). Participants first indicate a preference; provide a frequency or intensity judgment. 
Then, they are presented either with their original response (non-manipulated trial) or with a response 
that is inconsistent with their own (manipulated trial) and then they are asked to explain their answer. 
Finally, participants are informed about the possibility of a manipulation via a post-test questionnaire, 
and are asked to indicate if this was true for them.
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colleagues (Hall, Johansson, Tärning, Sikström, & Deutgen, 2010) invited supermarket 
customers to sample two different kinds of jams and teas. After participants had 
tasted or smelled both samples, they indicated which one they preferred. Subse-
quently, they were purportedly given another sample of their preferred choice. In 
reality, however, for half of the trials these were samples of the non-chosen jam or 
tea. Again, two-thirds of the participants were blind to this manipulation. Based on 
these findings, Hall et al. (2010) proposed that choice blindness is an effect that occurs 
not only for choices involving visual material, but also for choices involving gustatory 
and olfactory information.

Inspired by these findings, Merckelbach, Jelicic, and Pieters (2011b, Experiment 2) 
investigated choice blindness for intensity ratings of psychological symptoms. Their 
participants had to rate the frequency with which they experienced a wide range of 
common symptoms (e.g., anxiety, lack of concentration, stress, headaches etc.) on 
a five-point Likert scale. Prior to a follow-up interview, the researchers inflated the 
ratings for two symptoms by two scale points. For example, when participants had 
rated their feelings of shyness, as 2 (i.e., occasionally), it was changed to 4 (i.e., all the 
time). More than half (57%) of the 28 participants were blind to the symptom rating 
escalation and accepted the rating as their own. This demonstrates that blindness is 
not limited to preference selections (Hall et al., 2010; Johansson et al., 2005), but can 
also occur for intensity and frequency ratings that rely on long-term episodic memory.

More recently choice blindness has been tested in the context of moral attitudes 
with striking results (Hall, Johansson, & Strandberg, 2012). After having reported 
their opinion on 12 foundational principles (e.g., “It is more important for a society 
to promote the welfare of the citizens than to protect their personal integrity?”) or 
12 current moral issues (e.g., “Large scale governmental surveillance of e-mail and 
Internet traffic ought to be permitted as means to combat international crime and 
terrorism”) on a nine-point bidirectional scale, participants were exposed to a reversal 
of two of their stated moral attitudes. Once again, more than two thirds of the partici-
pants (69%) were blind to at least one of the performed manipulations. The authors 
considered their findings to lend support to models holding that moral decisions are 
achieved through intuition and are justified through post-hoc rationalization (Haidt, 
2001). They concluded that not only moral attitudes are vulnerable to alternations, 
but also that choice blindness manipulations could jeopardize the formation of moral 
attitudes.

Similarly, Sauerland et al. (2013) tested blindness for one’s own history of norm-
violating behaviours. Participants were presented with an 18-item questionnaire 
about their history of norm violations (e.g., “Have you ever stolen a bike?”) and 
indicated how often they had displayed each behaviour on a 4-point Likert scale. Par-
ticipants were later interviewed about four of those items, two of which had covertly 
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1been manipulated. As expected, a substantial proportion (25%) of participants failed 
to notice changes of their own ratings. Importantly, blindness varied as a function 
of the interval between completing the questionnaire and being interviewed about 
the manipulated outcome. Participants who were presented with the manipulated 
outcome after 10 minutes (Experiment 1) were more likely to notice the change in 
their response than participants who were presented with the manipulation after a 
week (Experiment 2; 75% and 55%, respectively). Thus, the longer interval resulted in 
an increase of blindness.

Apart from the immediate impact, accumulating evidence indicates that choice 
blindness may continue to influence decision making beyond the time of the initial 
manipulation. For example, in their most recent attitude formation study, Johansson, 
Hall and colleagues (Johansson, Hall, Tärning, Sikström, & Chater, 2013) observed that 
when participants had to indicate their preference again in a second round directly 
following the first one, the initially rejected faces were chosen more frequently in 
the second selection round. Additionally, the perceived attractiveness of these faces 
was increased. Likewise, in their study on symptom escalation and choice blindness, 
Merckelbach, Jelicic, & Pieters (2011a) found that blind participants were more likely 
to report increased symptom ratings at a re-test one week later. Similarly, Sauerland, 
Schell and colleagues (2013) noted that four weeks after the initial interview, blind 
participants tended to modify their ratings on how often they had committed certain 
norm-violating behaviours in a way that was consistent with the manipulation. The ef-
fect indeed resembles the “free-choice paradigm” effect (i.e., the tendency of people 
to come to prefer what they have chosen more and to view the rejected outcome less 
favourably), hence speaking in favour of a common mechanism of the two effects. We 
will return to this point in the following section.

Together, these studies suggest that choice blindness can occur for a wide variety 
of decisions, including those that are important and highly self-relevant. Recent 
studies have extended the application of the choice blindness paradigm further to 
the linguistic domain for spoken decisions (Lind, Hall, Breidegard, Balkenius, & Jo-
hansson, 2014) and as an instrument to study confabulation about mental states in 
obsessive-compulsive disorder (Aardema et al., 2014). Table 1.2 provides a summary 
of all choice blindness studies including the type of the decision, the procedure that 
was followed and the overall concurrent and retrospective blindness rates. Given the 
diverse type of decisions these studies comprise, from this point onwards we would 
use the term blindness phenomena interchangeably with the term choice blindness. 
A careful reader may notice that the magnitude of the effect is reduced as the choice 
moves from trivial decisions of facial attractiveness to fundamental questions con-
cerning moral attitudes and norm-violating behaviours (see Table 1.2). The possibility 
that the discrepancy results from the differences in the experimental designs cannot 
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1be ruled out. Nevertheless, the findings imply that the universality of the phenomena 
is limited by human rationality and this could speak to the mechanisms underlying 
the effect.

The underpinnings of choice blindness
Despite the fact that choice blindness is widely replicated, little is known about the 
factors underlying the effect. An initial attempt was made to link choice blindness 
to Nisbett and Wilson’s (1977) classic article on people’s lack of introspective access 
(Johansson, Hall, Sikström, Tärning, & Lind, 2006). According to this view, participants 
base their reports about the cognitive processes underlying their choices (e.g., Why 
do you like chocolate? Why did you become a doctor?) on a priori, implicit causal 
theories about the probability of a specific impetus (e.g., feature, experience, life 
event) to have caused the given response. In fact, Johansson, Hall and colleagues 
considered choice blindness to be an experimental paradigm to test empirically Nis-
bett and Wilson’s notion that “there may be little or no direct access to higher order 
cognitive processes” (1977, p. 231; Johansson et al., 2006).

Later, Hall and Johansson proposed that choice blindness may be related to post-
hoc rationalization and ultimately cognitive dissonance (Hall et al., 2012; 2011); an 
idea that is consistent with Nisbett and Wilson’s original work. Specifically, after 
people have accepted a manipulated outcome, they may distort their memory for 
the selected outcome to reduce their dissonance with regard to the reasons guiding 
their decision. Notably, cognitive dissonance has been offered as an explanation for 
the tendency of individual to increase their preference rate for the original choice 
once the decision is taken. As a result, the self-deceptive effect of dissonance could 
only explain why participants confabulate reasons for a choice they (believe to have) 
made or why participants shift their subsequent responses in the direction of the 
manipulated information (e.g., Hall et al., 2010; Johansson et al., 2013; Sauerland, 
Schell, et al., 2013). However, it cannot explain why people fail to detect changes in 
the outcome of their decisions in the first place.

Considering the apparent similarity of choice blindness with misinformation, theo-
ries concerned with the misinformation effect may provide useful insights for choice 
blindness. Loftus (1979; Loftus & Hoffman, 1989) suggested that the misinformation 
effect is caused by memory impairment. That is, the false information results in alter-
ing, erasing, or decreasing the accessibility of the memory of the original information. 
Hence, the original information is distorted by the presentation of the new informa-
tion. Alternatively, choice blindness could result from the permanent alteration of 
the memory trace for the original choice after the presentation of the manipulated 
outcome. Yet, memory impairment cannot account for the decreased level of blind-
ness as the importance of the decision increases. Nevertheless, considering that 
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methodological differences across studies could account for these findings; memory 
impairment may be a valuable candidate to explain choice blindness.

Finally, a broader perspective has been adopted by Merckelbach et al. (2011b) 
who proposed that choice blindness results from ambiguity that consequently makes 
people susceptible to misinformation. Ambiguity may be inherent to the task, as it is 
for example with evaluative choices (Hall et al., 2010; Johansson et al., 2005) which 
are less clear cut than tasks involving an objectively correct or incorrect outcome. 
In studies involving self-reported ratings, the items being measured are not easily 
defined (such as the intensity of one’s symptoms), making changes difficult to detect. 
Ambiguity can also be introduced by increasing the time between the decision and 
the presentation of the chosen item as illustrated in Sauerland, Schell, et al.’s (2013) 
study on norm-violating behaviours. Hence, ambiguity theory may provide useful 
insights about the limiting conditions of the effect.

All in all, though the mechanism underlying choice blindness is yet to be revealed, 
the psychological literature on choice blindness shows that it is a robust effect that 
persists across different modalities and types of decisions. Thus, it seems that under 
certain circumstances our decisions may be sensitive to the manipulations of clever 
marketers, careless doctors, and maybe ruthless police officers. Therefore, we postu-
late that choice blindness could have dramatic implications for the eyewitness setting.

Choice Blindness in Eyewitness Settings
After identifying a suspect from a lineup, eyewitnesses are frequently required to 
identify them again inside the courtroom. Consider a situation where the lineup 
administrator - intentionally or unintentionally - writes down a choice other than 
the one made by the witness. Likewise, consider the situation where a police officer 
transcribes a witness’s verbal report and alters some minor yet essential detail of 
the case. Given the current evidence on choice blindness, one might worry that a 
substantial proportion of eyewitnesses may not notice these changes. Furthermore, 
considering the negative impact of factors such as cross-race bias, biased instructions 
and investigator’s bias on testimonial accuracy, we postulate an aggravated impact 
of blindness under such conditions. Additionally, the presentation of a manipulated 
identification decision or of a tempered witness report may be perceived by the 
witness as a form of post-identification feedback thus affecting metacognitive judg-
ments. This could have devastating consequences for the defendant as s/he might be 
prosecuted on faulty grounds and even get incarcerated as a result of cognitive biases 
and limitations of our cognitive abilities.

The aforementioned scenarios might seem somewhat farfetched. After all, what are 
the chances that an eyewitness is presented with a different person than originally 
identified? Or that witness’ statements are altered? Although this question has not 
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1been examined to date, we think it would be naïve to believe that police officers 
are always accurate when they write down the outcome of a lineup. As a matter of 
fact, literature on medical adverse events shows that this type of error is notoriously 
frequent. For example, performing surgery on the wrong site or wrong person due 
to site marking failure (e.g., marking the left instead of the right leg for amputation) 
and scheduling errors (e.g., scheduling the wrong participant for angioplasty), is 
estimated to occur at a rate of 0.09 to 4.5 per10,000 surgical cases (Pham et al., 
2012). Furthermore, an increasing body of research is concerned with procedural 
errors such as mismatches of fingerprints and biases due to contextual influences as 
a major source of miscarriage of justice as well (Kassin, Dror, & Kukucka, 2013; Saks 
& Koehler, 2005). Additionally, and beyond the possibility of an honest mistake, we 
ought to consider the possibility of a deliberate act. In fact, according to the Northern 
California Innocence Project (NCIP) report on prosecutorial misconduct, the odds of 
a deliberate act are far from scarce (Ridolfi & Possley, 2010). Specifically, from 2000 
till 2007 the NCIP investigation identified 4,000 alleged misconduct cases. In 707 of 
these, courts explicitly established that the misconduct had been committed by the 
prosecutors. Among others this included actions such as deliberately mishandling, 
mistreating, or destroying evidence as well as failing to turn over or withholding 
exculpatory evidence from the defence.

To sum up, we are bounded by the limited capacity of our cognitive apparatus and 
our human nature, which is prone to mistakes and driven by, at times, unkind mo-
tives. Therefore, we believe that research examining choice blindness in the context 
of eyewitness testimony can be of profound relevance for criminal investigations.

outline of the Present dissertation
In light of these intriguing results on choice blindness and with their implications in 
the legal arena in mind, the present dissertation aims to: 1) establish the relevance 
of choice blindness in eyewitness testimony, 2) explore the moderating factors of the 
effect of blindness in eyewitness testimony, and 3) unravel the mechanisms underly-
ing choice blindness. To that end, we modified the classical choice blindness paradigm 
and its variants (see Figure 1.1) to incorporate manipulations of eyewitness identifica-
tion decisions and witness statements (i.e., multiple choice).

Next to the general introduction and the general discussion chapters, this disserta-
tion is composed of four main parts. Part 1 describes laboratory studies that focus on 
establishing the occurrence of choice blindness in earwitnesses and eyewitnesses. 
In Chapter 2 we investigate whether choice blindness is relevant for earwitnesses by 
manipulating participants’ choices on which of two voices they perceived to sound 
more criminal or sympathetic. We anticipated that blindness will be fostered because 
of the natural difficulty people have in recognising voices. Chapter 3 offers an in depth 
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investigation of blindness for eyewitness recognition decisions through a series of 
five laboratory studies. In Experiment 1 we aimed to bridge blindness for evaluative 
and absolute decisions. In Experiments 2a-c and 3 we explored elements that may be 
decisive for the occurrence of blindness such as sample characteristics and retention 
interval.

The second part of this dissertation is devoted to transferring the findings to the 
field. Inspired by the work of Simons and Levin (1998), we performed two field stud-
ies, one with and one without criminal content. Chapter 4 describes how, in our first 
attempt to examine blindness for eyewitness recognition decisions under realistic 
conditions, we approached pedestrians and asked them to identify two previously 
seen tourists from target-present lineups. In Chapter 5 we replicated and expanded 
on the first field study, using a live staged crime, both target-absent and target-present 
lineups and the option to reject the lineup.

Having established the effect in the laboratory as well as in the field, in Part 3 ex-
pand the application of the choice blindness paradigm to other eyewitness settings. 
Specifically, Chapter 6 focuses on the impact of cross-race bias on blindness for eye-
witness identification decisions. We expected other-race identifications to result in 
higher blindness than own-race identifications due to the increased ambiguity of the 
former condition. In Chapter 7, we investigated the extent to which witnesses detect 
covert manipulations in their written statements for a variety of retention intervals. 
We hypothesized that blindness would be relevant for manipulations in witnesses’ 
statements and the ability of participants to detect manipulations would reduce as 
retention intervals increase.

Part 4 provides a more in depth discussion of the potential moderators and the 
cognitive mechanisms underlying choice blindness. In this attempt we moved away 
from the forensic field. The reason for this is because witness decision making is a 
rather complex procedure where perceptual and cognitive processes side with social 
influences. The complexity of the witnesses setting, thus, makes it difficult to isolate 
single factors responsible for blindness. That pursuit is facilitated if one investigates 
choice blindness per se. Therefore, it is useful to employ a simple experimental design 
wherein we control for confounding factors. Note, however, that although this part 
provides a systematic approach to the issue of potential moderators, the pursuit and 
discovery of moderators is present across all chapters. Naturally, the mere application 
of the choice blindness paradigm to different settings reveals facilitating and limiting 
conditions for blindness phenomena. In Chapter 8 we examined the role of self-
relevance, defined as the extent to which self is implicated in a choice, as a moderator 
of choice blindness. In two studies, adolescent and child populations performed a 
binary choice task for high and low self-relevance conditions. We anticipated that 
high compared to low self-relevant decisions would generate lower blindness rates. 
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1Finally, in Chapter 9 we investigated memory deterioration and forgetting as a po-
tential explanation of choice blindness. In a variant of the classic choice blindness 
paradigm, participants provided sympathy ratings for female faces. Having been faced 
with either an increased or a decreased sympathy rating, participants were asked to 
remember their original rating.

Finally, the general discussion provides an overview of the main findings presented 
in Chapters 2-9. Furthermore, we discuss the theoretical implications of the findings 
in the field of decision making as well as their practical contribution to the judicial 
system and the legal arena.
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This chapter is an adapted version of the following article: 
Sauerland, M., Sagana, A., & Otgaar, H. (2013). Theoretical and legal issues related to choice 
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AbstrACt

The aim of the study was to examine whether choice blindness occurs for audi-
tory stimuli, namely voices. To that end, one hundred participants listened to 
three pairs of voices and had to decide each time which one they found more 
sympathetic or sounded more criminal. After they made a choice, participants 
were presented with the chosen voice again and had to match it to a face. 
However, during the second trial, participants were actually presented with 
the voice they had previously not chosen. Only 19% of the participants de-
tected this change concurrently, an additional 10% detected it retrospectively. 
This indicates that choice blindness transfers to auditory stimuli. Whether 
participants had previously evaluated sympathy or criminality of the voices 
had no effect on choice blindness. The study shows that choice blindness is 
a robust effect that can also be elicited when auditory stimuli are employed. 
Implications for earwitness testimony and expert witnesses in the context of 
forensic speech analysis are discussed.
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introduCtion

While most of us would probably agree that we are free to make choices every day and 
that we are aware of the choices we make, a series of experiments recently challenged 
this assumption. That is, Johansson, Hall, Sikstrom, and Olsson (2005) instructed 120 
participants to decide which of two female faces they found more attractive. After 
they had made a decision, participants were handed the chosen face and were asked 
to motivate their decision. In 3 of the 15 trials, however, the participants’ choice was 
manipulated. Here, a magical card trick was used in which participants ended up with 
the very face they had not chosen. Interestingly, only 13% of the manipulated trials 
were detected at the time of the manipulation. The authors dubbed this effect choice 
blindness. Also, another significant result from this study was that some participants 
included facial features in their choice motivation that the (manipulated) face in front 
of them did not carry (e.g., “she had a nice smile” while the person on the photo was 
not smiling). Others gave reasons that could only refer to the manipulated choice 
(e.g., refer to a smile when only the manipulated photo displayed a smile). Further-
more, during a post-test interview, 84% of the participants who failed to detect any 
of the manipulations stated that they thought they would be able to do so. This effect 
has been named choice blindness blindness (Johansson et al., 2005).

Since this first study on choice blindness, the effect has been demonstrated for a 
wide variety of visual stimuli such as female faces and abstract patterns (Johansson et 
al., 2008), as well as olfactory (smell of tea) and gustatory (taste of jams) stimuli (Hall 
et al., 2010). Furthermore, choice blindness seems to be a robust effect that persists 
across different stimulus similarities (although the effect tends to be stronger for more 
similar stimuli) and stimulus exposure times (e.g., 2 s vs. 5 s vs. unlimited; Johansson 
et al., 2005). Additionally, choice blindness is not limited to live administration as a 
real-world magic trick, but has also been found on a computerized test (Johansson et 
al., 2008).

To further test the robustness of the choice blindness effect, the current study 
examined whether this effect would also be present when using auditory stimuli, 
specifically voices. We expected to find the effect for two reasons. First, the effect 
has been demonstrated for three different modalities so far (Hall et al., 2010). We 
see no indication why auditory stimuli should be an exception. The second argument 
focuses more closely on the performance evolving around faces and voice percep-
tion. Although it is generally found that people are better at recognizing faces than at 
recognizing voices (e.g., Hanley & Damjanovic, 2009; Stevenage, Howland, & Tippelt, 
2011), there are some parallels in the research findings looking at voices and faces. 
While humans are quite good at recognizing familiar voices, recognizing unfamiliar 
ones is much more difficult (e.g., Yonan & Sommers, 2000). The same holds for rec-
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ognizing familiar versus unfamiliar faces (Johnston & Edmonds, 2009). On the other 
hand, humans ability to discriminate voices is high – although not perfect (e.g., Krei-
man & Papcun, 1991), as it is for discriminating faces (Jenkins, White, Van Montfort, 
& Mike Burton, 2011). In the light of these parallels and given the repeated finding of 
choice blindness for faces, we reason that the effect should occur for voices as well. If 
our hypothesis is supported, this could have important practical implications, namely 
for evidence given by earwitnesses and by expert witnesses in the context of forensic 
speech analyses.

methods

Participants
A total of N = 100 (50 male, 50 female; Mage = 22.8 years, SDage = 1.8, age range: 20–30) 
native German speakers from Aachen and Maastricht University participated in the 
study. Participants were bachelor (87%) and master (12%) students with different ma-
jors. The participation was on voluntary basis; no monetary awards or course credits 
were provided. The study was approved by the standing ethical board of Maastricht 
University.

materials

Voice Pairs
As stimulus material, we used three pairs of voices. The speakers, who were native 
male Germans, were instructed to read out loud, in normal tone and pace, three 
sentences (in German). These sentences were taken from the train magazine of the 
German Railways.

“In every ICE and IC there are coaches with express reservation or Bahn Comfort 
seats. Not all of these are always reserved. In ICEs of the first generation, these 
seats are located in the coaches with the numbers 6 and 7”. 

The voices were recorded with a high-quality sound recorder (BOSS Digital Recorder 
Micro BR) and stored in an MP3 format. The audio track duration ranged from 13 to 
17 s (M = 14.5 s) with an audio bit rate of 128 kbps.

Three pairs of voices varying in similarity (high, moderate, or low) were created. 
Voice similarity was established in a pilot study with N = 25 native German speakers 
as participants who were second-year psychology students and received course credit 
for their participation. Specifically, participants listened to 21 pairs of voices and rated 
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them on a 10-point Likert scale (1 = very different; 10 = very similar). Those voice pairs 
that were rated to be most similar (M = 6.19, SD = 1.29) or least similar (M = 4.00, SD 
= 1.32) were selected, as well as one voice pair of moderate similarity (M = 5.19, SD 
= 1.63). These three pairs of voices differed significantly in similarity, ts(25) ≥ 3.05, ps 
≤ .005.

Photos
Six male head and shoulders photos were selected from the local database of 
Maastricht University. The size of the photos was 12.5 cm × 16.0 cm and they were 
presented to the participants as printouts.

Post-Test Questionnaire
The post-test questionnaire was an adjusted version of the one used by Johansson et 
al. (2008) to match our stimuli. Furthermore, we added one more question. Specifi-
cally, participants were first asked whether they had noticed anything strange during 
the experiment, then whether they had noticed anything odd with the voices. If at 
this point no signs of detection were revealed, participants were then told that we 
planned a follow-up study where the choices sometimes would be switched and were 
asked if they would notice such a change. The answer to this question is referred to 
as the degree of choice blindness blindness in “Results” section. Finally, participants 
were informed that manipulations had actually taken place in the current study and 
were asked if they had noticed this. If participants responded with “yes”, they were 
also asked in which trial they had noticed the change (additional item compared to 
Johansson et al., 2008).

Marlowe–Crowne Social Desirability Scale (MCSDS)
The MCSDS (Crowne & Marlowe, 1960) is a 33-item true/false self-report inventory 
that aims to assess the individuals need for approval. The scores range from 0 to 
33, indicating a person’s number of true responses, with a mean score of 13.71 (SD 
= 5.78) for normal adults (Crowne & Marlowe, 1960). Examples of the items are: “I 
like to gossip at times” or “I never resent being asked a favour”. The rationale of the 
MCSDS is that persons with higher need for approval tend to give more socially desir-
able responses than the average (Leite & Beretvas, 2005). Here, we administered the 
MCSDS to examine whether choice blindness is associated with the tendency to act 
according to social demands, meaning that people might fail to report that they did 
notice the change in the manipulated trial due to their need for approval.
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Gudjonsson Compliance Scale (GCS)
The GCS (Gudjonsson, 1989) is a self-report inventory consisting of 20 true/false state-
ments such as: “People with a lot of authority make me feel uncomfortable”, “I give in 
easily when I am pressured”, or “I try to please others”. The scale is used to measure 
the tendency of people to conform to other people’s requests. The scores range from 
0 to 20. An average score of 8.9 (SD = 3.2) is considered to be typical for normal adults 
(Gudjonsson & Sigurdsson, 2004). Similar to the MCSDS, the GCS was included to 
control for the possibility that participants were not blind to the manipulations, but 
rather complied with the presumed expectations of the experimenters.

design
Similarity between the voices in the manipulated trial (high vs. low) was varied in a 
two-level one factorial between-subjects design. The detection rate of manipulated 
trials was the dependent variable. Two different measures of detection were used, 
namely concurrent and retrospective. Concurrent detection rate includes all partici-
pants who immediately noticed the manipulation when it had taken place. Retrospec-
tive detection additionally includes all those participants who reported that they had 
noticed the change of the voices in the post-test questionnaire.

Procedure
Data collection took place at two university libraries. Participants were approached 
and asked if they would like to participate in a study conducted by our University. 
All participants were tested individually. Upon agreement, participants signed the 
informed consent form and were randomly assigned to the conditions.

Then, participants received a written explanation of what the purpose of the study 
was (cover story). Some participants were led to believe that the aim of the study was 
to investigate whether features of a voice were associated with perceived sympathy in 
facial expressions. Other participants were informed that the university was involved 
in a research project that investigated whether auditory information could be benefi-
cial for identifying criminals. Originally, this variation was meant to manipulate the 
perceived importance of the study as a second factor. However, a manipulation check 
showed that there was no difference in how important participants perceived the 
two conditions, p = .593. Therefore, we will not discuss this manipulation any further. 
Note that the two conditions also did not vary with regard to the choice blindness 
measures, ps = 1.000.

After reading the cover story, participants listened to the first pair of voices. The 
audio stimuli were presented via a laptop. To minimize external sound distraction, 
high-quality headphones that covered the ears completely were used. Participants 
then rated each of two voices regarding their sympathy or criminality on a 10-point 
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Likert scale (1 = not at all criminal/sympathetic; 10 = highly criminal/sympathetic). 
Hereafter, participants had to decide which voice they ultimately found more sympa-
thetic or criminal by marking a checkbox. The chosen voice was then directly played 
once again. In accordance with previous studies (Hall et al., 2010; Johansson et al., 
2005), we used the same clips on both occasions. Now, participants were given the 
task to match the voice to one of two photos that were presented in front of them. 
This was to ensure that participants would also listen closely the second time that 
they heard the voice. After participants indicated which picture matched the voice, 
the same procedure was followed for two more pairs of voices. On the second trial, 
however, the participants’ choice was manipulated. Specifically, participants were 
presented with the voice they had not previously chosen. If the participant noticed 
the manipulation concurrently, the experimenter pretended having switched the 
voices by mistake and continued with the third trial. The order of presentation of the 
three voice pairs was moderate-high-low similarity for the high-similarity condition 
and moderate-low-high for the low-similarity condition. There was no condition in 
which the moderately similar voices were manipulated.

After the three trials were completed, the post-test questionnaire was conducted in 
order to assess whether the participants had detected the manipulation, but had for 
some reason not mentioned that. Hereafter, participants filled in the MCSDS and the 
GCS. Finally, participants were thanked and debriefed.

results

An alpha level of .05 was used for all inferential analyses. For non-parametric analyses 
of 2 × 2 contingency tables, phi is reported as a measure of effect size.

Choice blindness
The overall concurrent detection rate was 19% (n = 19), with an additional 10% (n 
= 10) of trials being detected retrospectively. Thus, 29% (n = 29) of the participants 
detected the manipulated trial in total. Of all N = 100 participants, 63 perceived 
themselves as able to detect the manipulation and of the n = 71 participants who did 
not detect the manipulation, 38 (53.5%) thought they would be able to do so. Thus, 
considerable choice blindness blindness was observed.

Two chi-square tests with voice similarity (high vs. low) as independent variable 
and concurrent vs. retrospective detection as dependent variables were conducted. 
The results revealed a significant effect of similarity on concurrent detection, χ2(1, N 
= 100) = 5.26, p = .040, phi = 0.23. As expected, concurrent detection was more likely 
to arise for less similar voices (M = 28.0%), than for more similar ones (M = 10.0%). 
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However, for retrospective detection, there was no significant effect of similarity, χ2(1, 
N = 100) = 2.38, p = .186, phi = 0.15. Nevertheless, on a descriptive level, manipula-
tions were detected more often for less similar (M = 36.0%) than for more similar 
voices (M = 22.0%).

Choosing Patterns
In the low-similarity condition, 18 participants chose the voice that was played first 
and 32 the voice that was played second. Similarly, in the high-similarity condition, 
17 participants chose the voice that was played first and 33 the voice that was played 
second. This means that regardless of similarity condition, participants decided for 
the second voice in about two-thirds of the cases, whereas the voice played first was 
chosen in only about one-third of the cases. More interestingly, when participants 
chose the voice they heard first, they were less likely to discover the change than if 
they chose the voice presented second. This was true for both concurrent detection, 
χ2(1, N = 100) = 6.18, p = .015, phi = 0.25, and retrospective detection, χ2(1, N = 100) 
= 10.91, p = .001, phi = 0.33. Although no separate tests could be computed for the 
two similarity conditions due the small ns in the individual cells, similar result patterns 
emerged for both conditions. Specifically, if participants chose voice 1 and were in 
the low-similarity condition, they spontaneously detected the change in only 2 of 18 
cases (retrospective: 2 out of 16); for the high-similarity condition, it was 0 of 17 cases 
(retrospective: 1 out of 17 cases). If participants chose voice 2 in the low-similarity 
condition, they spontaneously detected the change in 5 of 33 cases (retrospective: 
10 out of 33); for the high-similarity condition, it was 12 of 32 cases (retrospective: 
16 out of 32 cases). These results may be due to recency effects and point to the role 
of short-term memory. Furthermore, the possible effects of distinctiveness will be 
explored at the end of the results section.

Compliance and social desirability measures
It could be argued that some participants did detect the change during the manipu-
lated trial, but did not say so as a result of a tendency to respond in a socially desirable 
way or to comply. To control for such effects, participants MCSDS and GCS scores 
were obtained. Choice blind participants did not have higher social desirability scores 
(M = 14.3, 95% CI [13.2, 15.5]) or compliance scores (M = 7.1, 95% CI [6.2, 8.0]) than 
non-choice blind participants (M = 12.6, 95% CI [12.4, 16.4]; M = 9.0, 95% CI [6.9, 9.2], 
respectively), all |t|s ≤ 1.12, ps ≥ .234, |d|s ≤ 0.27. These results contradict the idea 
that choice blindness can be attributed to social demands or compliance.
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Post hoc Voice ratings
To explore possible explanations for the effects found, N = 18 native German speak-
ers with different occupations (Mage = 38.3 years, SDage = 11.3) rated the used voices 
regarding their attractiveness, distinctiveness, pitch, and presence of an accent. The 
wording of the items and the referring anchors of the employed 10-point Likert scales 
ranging from 1 to 10 can be found in Table 2.1. None of our three voice pairs differed 
with regard to perceived voice pitch or presence of an accent/dialect, |t|s(17) ≤ 1.50, 
ps ≥.152, |d|s ≤ 0.36. Furthermore, the presence of an accent was generally esti-
mated as being small (M = 2.57, SD = 1.78). Note that all speakers originated from the 
same region in Western Germany. The two high-similarity voices differed somewhat 
with regard to their attractiveness (Ms = 5.61 vs. 4.28), t(17) = 2.15, p = .046, d = 0.51, 
whereas the two low-similarity voices differed with regard to their distinctiveness 
(Ms = 4.06 vs. 5.50), t(17) = –2.43, p = .027, d = –0.58. All other comparisons were 
non-significant.

disCussion

The aim of the current study was to replicate the choice blindness effect for auditory 
stimuli, voice fragments in particular. To ensure maximum comparability, we kept the 
design as parallel to previous choice blindness experiments as possible. As expected, 
a large proportion of participants (71%) were blind towards the manipulation that 
occurred during one of the three trials. The observed 19% concurrent detection lies 
in the range of the 12–39% that have been found in facial choice blindness conditions 
(Johansson et al., 2008; Johansson et al., 2005). It is also comparable to the choice 
blindness rates found for olfactory and gustatory stimuli (Hall et al., 2010). Thus, our 
study replicates and extends previous work on choice blindness thereby showing that 

table 2.1 | Items for measuring attractiveness, distinctiveness, pitch of voice, and presence of accent/
dialect of the selected voice pairs.

Item Anchor low (1) Anchor high (10)

Attractiveness How attractive is this voice to you? Not attractive at all Very attractive

Distinctiveness

How easy would you find it to 
recognize this voice from a group 
of people who are talking to each 
other?

Very difficult Very easy

Pitch of voice How is the pitch of this voice? Very low Very high

Accent/dialect
Does this person speak with an 
accent/dialect?

No accent /dialect at all
Strong accent/
dialect
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choice blindness is a robust effect that seems to operate in a comparable way for 
different senses.

While auditory stimuli seem to be affected by the choice blindness effect as much 
as other senses, our data also allow one tentative conclusion for a possible boundary 
condition of the effect. Specifically, the lack of similarity between the chosen versus 
manipulated stimuli seems to be a limiting factor. We found an effect of similarity 
for concurrent (but not retrospective) detection and previous authors reported such 
an effect for a limited selection of stimuli (Hall et al., 2010; but see Johansson et al., 
2005). Hence, the degree of similarity is most likely the determining factor. The post 
hoc voice ratings, however, showed that our low-similarity voices did not only differ 
in similarity, but also in distinctiveness, whereas our high similarity voices did not. 
This, points to the possibility that differences in distinctiveness, possibly in addition 
to differences in similarity, may create a boundary condition for the effect. Previous 
choice blindness studies also have controlled for stimulus similarity, but not distinc-
tiveness (Hall et al., 2010; Johansson et al., 2008; Johansson et al., 2006). Therefore, 
it is conceivable that the observed effects (or lack thereof) could be due to differences 
in distinctiveness. This might be an interesting issue to explore in future studies.

One argument that comes to mind when encountering choice blindness studies is 
that participants probably did notice the change but refrained from saying so. This 
could be because they were not confident enough to indicate the error or because 
they thought that declaring it during the experiment could spoil the results. In both 
cases, though, the straightforward thing to do during the post-test questionnaire 
would be to make mention of the recognition of the error then. Indeed, the demand 
characteristics during the post-test questionnaire should work against the choice 
blindness effect, not for it (Hall et al., 2010). Furthermore, the genuine surprise 
displayed by many participants after the debriefing is hard to accommodate with the 
idea that participants pretended not to have noticed the change (cf. Hall et al., 2010). 
Finally, the social desirability and compliance results speak against the interpretation 
that persons who are prone to the social demands of the situation are more prone to 
choice blindness. This is in agreement with Merckelbach, Jelicic, and Pieters (2011a) 
who found that 49 participants (63%) were blind towards their own ratings given on 
two items of the Symptom Checklist-90 (Derogatis, Lipman, & Covi, 1973), indepen-
dent of social desirability scores.

What other factors could be capable of explaining the choice blindness effect as 
found in the current study? Possible candidates could be attention and short-term 
memory. One specific pattern in our results suggests a prominent role of short-term 
memory. In total, participants were presented with three auditory fragments: voice 
1 (fragment 1), voice 2 (fragment 2), and then, depending on their choice again with 
voice 1 or 2 (fragment 3). Interestingly, participants who chose voice 1 in the crucial 
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second trial were less likely to detect the change than participants who chose voice 2, 
regardless of voice similarity or distinctiveness. In cases where the participant chose 
voice 2, this voice should still have been in the phonological store of the phonological 
loop (Baddeley, 1992) when fragment 3 was played. However, if a participant chose 
voice 1, this voice should already have been absent from phonological store due to 
time constraints of this store and due to the presentation of fragment 2 prior to the 
presentation of fragment 3. Accordingly, it is reasonable to assume that it was more 
difficult for participants to make comparisons of fragments 1 and 3 than of fragments 
2 and 3. On the other hand, one may argue that participants who chose fragment 1 
should have noticed that fragment 3 was identical to the preceding fragment 2. This 
is where the role of attention may come to play. Participants may not have directed 
enough attention to the comparison between fragments 2 and 3 by the time they 
articulated their choice of fragment 1 and while they were busy matching fragment 
3 to one of two faces. Thus, the interplay between short-term memory and attention 
could be responsible for the result pattern as found.

An alternative explanation could be that distinctiveness is the crucial player in the 
current findings. Distinctiveness has shown to be an important factor in face-recogni-
tion performance (Bruce, Burton, & Dench, 1994; Shapiro & Penrod, 1986; Valentine, 
1991) as well as voice-recognition performance (Mullennix et al., 2011; Orchard & 
Yarmey, 1995). In our design, the voices of one voice pair were always presented in 
the same order. For the low-similarity condition, this means that the less-distinctive 
voice was always presented first. Thus, it is conceivable that the finding that detec-
tion was better when the second voice was chosen is a distinctiveness effect rather 
than a recency effect. Nevertheless, the two voices in the high-similarity condition 
did not differ in distinctiveness. Yet, the result patterns of the two conditions show 
great analogies. If distinctiveness played a superior role in the choice blindness effect, 
we would have expected the results patterns of the two conditions to deviate more 
from each other. Nevertheless, we cannot exclude the possibility that distinctiveness 
plays a viable role in the choice blindness effect. Alternatively, recency effects and 
distinctiveness may add up. This will be for future studies to determine.

Although the two high-similarity voices differed in perceived attractiveness, we 
do not think this to be a major factor for the current results, because at least facial 
attractiveness has repeatedly been shown to be unrelated to memory performance 
(Sarno & Alley, 1997; Wickham & Morris, 2003). We are not aware of any studies that 
tested the effect for voices, but given other parallels in the performance revolving 
around the perception of faces and voices, we suspect that voice attractiveness does 
not have an impact on performance. This is, however, subject to empirical testing.

We will now turn to possible implications of our findings for evidence given by 
earwitnesses and by expert witnesses in the context of forensic speech analyses. 
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Cases exist in which a perpetrators voice may be the only evidence available. This can 
concern any crime that occurs in the dark, via telephone, or that involves a masked 
perpetrator. In such cases, auditory identification testimony can be treated as direct 
evidence of identity and therefore can be presented in court (Clifford, 1980). After 
identifying a suspect from an auditory lineup, an earwitness may be required to 
identify him/her again inside the courtroom. Consider a situation where the lineup 
administrator – intentionally or unintentionally – writes down a different choice 
than the one made by the witness. Given the current results, one must worry that a 
considerable proportion of earwitnesses may not notice that change. This, of course, 
could have devastating consequences for the defendant. Because such effects have 
been demonstrated for facial lineups (Chapter 3; Sagana, Sauerland, & Merckelbach, 
2014b), it seems very likely that they would also occur for voice lineups.1

Let us take a closer look at the literature comparing face and voice recognition. In 
a series of studies, Hanley and colleagues have demonstrated that it is more difficult 
for people to retrieve semantic information about celebrities from a voice than from a 
face (Hanley, Smith, & Hadfield, 1998), even when the face has been blurred (Damja-
novic & Hanley, 2007; Hanley & Damjanovic, 2009). To control for the fact that people 
encounter celebrities faces more frequently than their voices (i.e., in the media), a 
recent study replicated the effect when using personally familiar peoples voices and 
faces (Brédart, Barsics, & Hanley, 2009). These results have been interpreted such 
that the face-recognition system is more closely connected to biographical informa-
tion stored in semantic memory than the voice-recognition system (Damjanovic & 
Hanley, 2007). Another interpretation could be that people are better at distinguish-
ing between faces than between voices (Brédart et al., 2009). In any case, both 
interpretations indicate that choice blindness for lineups as described above should 
actually be more pronounced for voices than for faces. This seems an important and 
interesting research question worth further exploration.

Our results may also be meaningful for forensic speech expert witnesses. These 
professionals often deal with different speech samples and have to decide whether 
two samples belong to the same person or not, thus linking suspects to certain 
crimes. This could involve speech samples collected in suspects houses (e.g., answer-
ing machines, telephones), recorded by the investigative teams (e.g., in cases of bomb 
threats), obtained in wiretap operations as well as obtained directly from existing 
suspects. Forensic speech analysts can provide the police with important leads in a 

1 The issue may be raised that we tested for clip recognition rather than voice recognition since we 
used the same clips in both phases of the Experiment (choosing and pairing with face). This is not a 
problem for the point we make here, however. In fact, the considerable choice blindness effect we 
found while using the same clips speaks to the prominence of the effect and we would expect the 
effect to be even stronger if different voice clips were used.
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case and their testimony can eventually play a vital role during trial. Although the 
paradigm used in the current study deviates somewhat from the forensic speech 
analysis setting, our results might apply nevertheless. What if speech analysts are 
choice blind to auditory stimuli, just like the participants in our study? This would ob-
viously question the validity of the evidence given by such experts. Although speech 
identification experts perform significantly better at identifying speakers than non-
experienced persons (Schiller & Köster, 1998), our speculative guess is that the effect 
would not disappear completely. Further, these experts are unlikely to be questioned 
due to their expert status. Therefore, such a bias is likely to go unnoticed and execute 
a devastating impact on innocent suspects and the legal system as a whole. Future 
research should address these issues.

To conclude, the current study has successfully shown that the choice blindness 
effect is present for auditory stimuli. In our view, its application to the legal system 
opens a new interesting and important field that can inform us on how to avoid biases 
in legal procedures.
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“This is the person you selected.”: Eyewitnesses’ 
blindness for their own facial recognition decisions

This chapter is an adapted version of the following article:
Sagana, A., Sauerland, M., & Merckelbach, H. (2014). “This is the person you selected”: 
Eyewitnesses’ blindness for their own facial recognition decisions. Applied Cognitive 
Psychology, 28, 753-764, doi: 10.1002/acp.3062.
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AbstrACt

The aim of the current research was to identify conditions under which choice 
blindness in facial recognition decisions occurs. In five Experiments, participants 
watched four mock crime videos and made choices that were either evaluative 
(Experiment 1) or absolute in nature (Experiments 2a-c, 3). When participants 
were subsequently asked to motivate their choice, they were sometimes pre-
sented with choices they had not made. For evaluative decisions, concurrent 
(27%) and retrospective blindness rates (21%) were relatively low compared 
with previous studies. For absolute decisions, choice blindness rates varied, 
depending on when exposure to the manipulated outcome took place (imme-
diate: concurrent 32-35%, retrospective 0-6% [Experiments 2a-c]; 48 hrs delay: 
concurrent 68%, retrospective 39% [Experiment 3]). We argue that blindness 
for facial recognition decisions is more likely for evaluative decisions and for 
longer intervals between decision and manipulation, but also for conditions of 
increased task complexity, which we interpret in terms of ambiguity.
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introduCtion

In many western countries, eyewitnesses first identify the suspect from a lineup at 
the police station and later confirm their decision during a court proceeding. Thus, at 
trial, eyewitnesses have to testify in support of their earlier decision. Consider though 
the situation where the lineup administrator (intentionally or unintentionally) wrote 
down a different decision than the one made by the witness. Would eyewitnesses 
notice a change in their identification decision when they are later interviewed about 
it during, for example, a court session? The case of Bernard Maughan (Wolchover, 
n.d.) is an example of such a case. Specifically, the eyewitness in this case made 
an identification by saying “I think it’s number six” in the presence of his solicitor. 
However, the administrator wrote down “I think it’s number seven” (who happened 
to be the suspect) and read back the utterance to the witness. At that point, neither 
the eyewitness nor the solicitor demurred. As a result, the official record mentioned 
another than the actual identified lineup member. Subsequently, the defendant was 
charged and released on bail. It was only on the appeal, two years later, that the 
solicitor of the defendant spotted the miscommunication while reviewing the iden-
tification tapes. This appears to be an incident of choice blindness in the setting of 
eyewitness identification.

Choice blindness refers to the difficulty people have in detecting manipulations 
of a choice they previously made and their tendency to confabulate introspective 
arguments for the very choice they did not make (Johansson et al., 2005). In a first 
demonstration of choice blindness, Johansson and colleagues (2005) asked partici-
pants to choose which of two female faces they found more attractive. After they had 
made a decision, participants were presented with their choice and were asked to 
explain the reasons behind their decision. Using a magic card trick, three of the 15 
trials were manipulated such that participants actually ended up with the non-chosen 
face. Participants were blind to 308 (87%) of the 354 manipulated pairs. However, 
when participants were given a description of the procedure and were asked whether 
they would have noticed such choice manipulations, the vast majority of them were 
confident that they would have done so. Johansson et al. (2005) termed this meta-
cognitive bias choice blindness blindness.

Inspired by these findings Sagana, Sauerland, and Merckelbach (Chapter 4; 2013) 
examined choice blindness for eyewitnesses’ facial recognition decisions. Specifically, 
pedestrians in a European city were engaged in a conversation with two experiment-
ers who pretended to be tourists. Shortly thereafter, the pedestrians were asked to 
identify the two experimenters from separate simultaneous photo lineups using a 
forced-choice recognition decision format. Subsequently, they were confronted with 
their selection and asked to motivate their decision. However, for the second target, 
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the chosen lineup member was swapped with a previously non-identified member. 
Interestingly, 68.3% of the pedestrians failed to immediately report that they noticed 
the change (i.e., concurrently). Even after the end of the experiment in a post-test 
questionnaire (i.e., retrospectively) 39.8% of the participants were blind to this identity 
manipulation. Additionally, Sagana et al. (Chapter 4; 2013) reported that participants 
who made an accurate lineup decision were more likely to retrospectively detect the 
manipulation than participants who made an erroneous recognition decision. Hence, 
superior recognition performance was associated with higher detection rates.

While blindness phenomena have been demonstrated repeatedly, its border condi-
tions have been an under-explored facet. Investigating these conditions is important 
because it may shed new light on factors that affect choice blindness in settings 
other than preference, such as the eyewitness identification setting. Drawing from the 
negative association between recognition performance and blindness, the effect may 
be conceptualized as a manifestation of weak memory. Indeed, memory deterioration 
for one’s own decisions may foster blindness effects, as demonstrated by Sauerland, 
Schell, et al. (2013). Nevertheless, other studies showed that participants can be blind 
to changes in the outcome of decisions that they themselves made only few minutes 
before the presentation of the manipulated outcome (Hall et al., 2012; Hall et al., 
2013; Johansson et al., 2005). Additionally, research on memory for choices suggests 
that people have an enhanced memory for a preferred than a rejected option, even 
when the grounds for this decision are unclear (Dellarosa & Bourne Jr, 1984; Mather, 
Shafir, & Johnson, 2000a). Thus, it appears that memory decay cannot fully explain 
choice blindness.

Poor processing of the original targets (Johansson et al., 2005) or the manipulated 
items (Chapter 2; Sauerland, Sagana, & Otgaar, 2013) have also been ruled out as 
determinants of choice blindness. Furthermore, participants’ compliance (Johansson 
et al., 2008; Johansson et al., 2005; Chapter 2; Sauerland, Sagana, et al., 2013), sug-
gestibility (Merckelbach et al., 2011a; Sauerland, Schell, et al., 2013) or their tendency 
to react in socially desirable ways (Merckelbach et al., 2011a; Chapter 2; Sauerland, 
Sagana, et al., 2013) do not seem to modulate choice blindness. The degree of simi-
larity between the original target and manipulated item has sometimes (Hall et al., 
2010; Chapter 4; Sagana et al., 2013; Sauerland, Schell, et al., 2013), but not always 
(Johansson et al., 2005) been found to act as a moderating factor.

From another point of view, choice blindness is related to the constructive nature of 
preferences and self-persuasion (Johansson et al., 2011). Specifically, Johansson et al. 
(2011) argued that people have limited access to the reasons for their actions (see also 
Nisbett & Wilson, 1977). As a consequence people can come to like what they are told 
or suggested to like. Endorsing choices suggested by others may generate a degree 
of cognitive dissonance, which people want to overcome (Festinger, 1962; Henkel & 
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Mather, 2007). Hence, they deliberate reasons to convince themselves about their 
assumed choice. Once the changed outcome has publicly been endorsed, people 
need to convince themselves that they, indeed, prefer that outcome. Relatedly, after 
people have accepted the manipulated choice, they may distort their memory for the 
selected outcome, through self-deception, in order to reduce dissonance.

Taken together, the literature on choice blindness shows that people have poor 
insight into their decisions, or flexible preferences that are easily influenced by ex-
ternal cues. Either way, the factors that affect the occurrence of the effect remain 
unclear. Nonetheless, the relevance to legal settings and the potential devastating 
consequences of choice blindness for (innocent) defendants are evident. With these 
considerations in mind, the experiments in this paper constitute a first exploration 
of the borderline conditions under which blindness for facial recognition decisions 
materializes.

Sagana et al. (Chapter 4; 2013) demonstrated the relevance of choice blindness 
for eyewitness decisions. However, the employed field study approach allows little 
control over the specific conditions that foster blindness in the eyewitness setting. 
The difficulty of the matter is demonstrated in the reduced blindness rates for rec-
ognition decisions found in that study compared with previous findings using visual 
stimuli (Johansson et al., 2005, 2008). One reason for this discrepancy could be the 
use of absolute versus evaluative decisions. Eyewitnesses base – or should base – an 
identification decision on their memory of the individual rather than an evaluative 
judgements. This is not to imply that eyewitnesses do not make evaluative decisions 
in real-life. In fact, in an archival analysis of persons descriptions, Sporer (as cited in 
Tuckey & Brewer, 2003) found that about 5% of the descriptors referenced perceived 
personality characteristics. In principle though, eyewitness identifications in an ex-
perimental setting can be tested against a ground truth and their outcome is absolute 
(i.e., correct or incorrect). Given the objective nature of identification decisions, one 
would intuitively expect that manipulations would readily be detected, implying little 
room for choice blindness. This is very much unlike for evaluative judgments about 
faces. A person may judge someone more or less sympathetic depending on their 
mood or on the context (Loewenstein & Small, 2007). Accordingly, uncertainty about 
the evaluative decision made at an earlier point may easily occur.

If a missing evaluative component is responsible for the lower blindness rates in 
Sagana et al. (Chapter 4; 2013), it is reasonable to anticipate increased levels of blind-
ness when an evaluative element is introduced to an eyewitness recognition task. To 
test this hypothesis, we employed a typical eyewitness recognition paradigm with 
the difference that participants, instead of selecting the perpetrator from a lineup, 
were asked to indicate which of the actors seen in a mock crime they found most 
sympathetic (Experiment 1). Additionally, to explore factors that might be critical for 
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the occurrence of choice blindness, we performed a series of three studies (Experi-
ment, 2a-c) where absolute decisions were required. Hence, in Experiments 2a-c, we 
employed a procedure similar to Experiment 1, with the difference that participants 
made a facial recognition decision rather than sympathy evaluations. We anticipated 
lower blindness rates for the absolute compared with evaluative decisions. Experi-
ments 2a-c also differed in the number of manipulations, mask duration (interval 
between 50 and 500ms), and sample characteristics in order to further investigate 
conditions that facilitate or inhibit blindness. Finally, in a fifth study (Experiment 3), 
we examined whether increased retention intervals between the recognition decision 
and the presentation of the manipulated outcome would affect blindness rates. We 
considered this important as it is unlikely that the identification procedure and the 
confrontation with one’s decision at trial take place at the same day (Shermer, Rose, 
& Hoffman, 2011). Thus, Experiment 3 employed a procedure similar to Experiment 
2a with the exception that the manipulated outcome was presented 48 hrs after the 
recognition task, which is a delay that adds to the ecological relevance of the study.

exPeriment 1

method

Participants
Thirty-four participants (19 males, 15 females) of various nationalities took part in the 
study (Mage = 25.2 years, SDage = 5.2, range: 19-45). The majority (61%) were Maastricht 
University students studying different majors (Law: 14.7%, Psychology: 11.8%, Mental 
Health: 11.8%), whereas 38.2% were employees (private sector: 23.5%, public sector: 
2.9%, other: 11.8%). All reported studies were approved by the standing ethical board 
of the Faculty of Psychology and Neuroscience of Maastricht University.

Materials
Stimulus films. Four stimulus video fragments showing minor offences were dis-

played on a computer screen. The mean duration was 187 s (duration range: 160 
s – 214 s). Two of the fragments showed the theft of a wallet at a university cafeteria 
(Cafeteria1 & Cafeteria2). The third fragment depicted the theft of a wallet in a bar 
(Bar) and the fourth one was about an assault attempt at a bus stop (Bus). In each 
video fragment, there were four actors: a perpetrator, a victim, and two bystanders. 
Actors were different for each film. The gender of perpetrators and victims was coun-
terbalanced across videos. In two videos (Cafeteria1 and Bus), the perpetrator was a 
man and the victim a woman, whereas the reverse was true for the other two videos 
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(Cafetaria2 and Bar). Each target was in sight for a minimum of 76 s, with close-ups of 
2 to 9 s. All targets were shown from frontal and side views.

Post-Test Questionnaire. To examine whether participants had noticed our manipu-
lations but refrained from mentioning it, we administered a post-test questionnaire 
that was adjusted from Johansson et al. (2008). Participants were first asked whether 
they had noticed anything strange during the Experiment and when they responded 
affirmatively, they were invited to provide details. If they reported they noticed the 
manipulation they were coded as retrospective detectors. Next, participants were 
given a description of an imaginary experiment in which some identifications were 
manipulated in such a way that the participant would end up with a photo that s/
he did not choose. To test choice blindness blindness (i.e., the meta-cognitive bias; 
Johansson et al., 2005) participants first had to indicate if they thought that they 
would notice such a change. Second, they were asked if they believed that we had 
carried out such a manipulation in the current Experiment. If participants responded 
affirmatively to this question they were again counted as retrospective detectors.

Design
In Experiment 1, we manipulated the preferred target in one of the four video frag-
ments. Specifically, the decisions of the Bus or the Cafeteria 2 fragments were manipu-
lated. Detection rates were measured both concurrently and retrospectively. Concur-
rent detection refers to participants who immediately noticed the manipulation after 
it had taken place. Retrospective detection, next to concurrent detection, additionally 
includes those participants who reported in the post-test questionnaire that they had 
noticed the change. In accordance with Johansson et al. (2008), any positive answer 
to the questions about noticing anything strange or noticing a manipulation taking 
place during the Experiment, were counted as retrospective detection.

Procedure
All parts of the experiment were presented on a 20 inch computer screen at a resolu-
tion of 1024 x 768 pixels using DMDX Display Software (Forster & Forster, 2003). Par-
ticipants were naïve to the actual purpose of the study and were tested individually.

After signing the informed consent form, participants were told that they would 
watch four video fragments and would act as eyewitnesses. Then, the first video was 
presented. After the end of the fragment, participants were shown a slide with photos 
of the actors they had seen during the video. Their task was to select which of these 
actors they found most sympathetic. Although the procedure is very similar to that in 
an identification experiment, participants’ task was evaluative in nature.

For the three video fragments (Cafeteria1, Cafeteria2, and Bar) in which three ac-
tors were of one gender and only one actor of the other gender, we presented only 
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the three actors of the same gender (in one row of three pictures). This was done to 
prevent an increased detection rate simply due to noticing the gender difference. For 
the fourth video, in which two male and two female actors were shown, all four actors 
were presented in two rows of two pictures.

After participants had made their choice, a 50 ms random pattern (i.e., mask) was 
displayed, followed by the presentation of the chosen actor. Now participants were 
asked to justify their decision. The same procedure was followed for all four videos 
that were presented either in the order Cafeteria1, Bar, Cafeteria2, and Bus or in 
the order Cafeteria1, Bar, Bus, and Cafetaria2. However, the decision for the video 
fragment presented last (either Bus or Cafeteria2) was manipulated and participants 
were confronted with a predetermined photo they had actually not selected. If 
participants’ justifications included a comment indicating that the displayed photo 
did not correspond to their choice or that the program had made a “mistake”, they 
were classified as concurrent detectors. Detectors frequently also verbally informed 
the experimenter about the change. No significant differences in detection emerged 
between the two orders for concurrent, χ2(1, N = 34) = 1.89, p = .25, phi = 0.24, or 
retrospective detection, χ2(1, N = 34) = 2.10, p = .21, phi = 0.25. Therefore, we will not 
discuss this factor further. At the end of the Experiment, participants were given the 
post-test questionnaire and were fully debriefed.

results and discussion
The concurrent detection rate was 73.5% (n = 25), and retrospective detection was 
79.4% (n = 27). On the whole, 20.6% (n = 7) of the participants were completely choice 
blind. Of these choice blind participants, 85.7% (n = 6) said in the post-test question-
naire that they would be able to detect the manipulation. Thus, this group evidently 
exhibited choice blindness blindness.

The observed concurrent and retrospective choice blindness rates of the present 
study are relatively low compared with previous choice blindness studies for visual 
stimuli (Johansson et al., 2005, 2008). This may be due to the use of a video fragment 
with a specific plot. Specifically, it seemed that participants based their preference 
on the role of the target and their empathic feelings towards the victims and the 
bystanders. This is illustrated by the low preference rate for the perpetrators (3 of 
the 34 participants) than the victims and bystanders (91.2%). That is, because their 
decision was often based on a clear category (e.g., victims), participants may have 
found it relatively easy to detect the manipulated outcome.

Most importantly and in contrast to our hypothesis, the choice blindness rates 
observed in Experiment 1 are lower compared with those reported by Sagana et al. 
(Chapter 4; 2013; 31.7-60.2%). These findings do not speak to the idea that blind-
ness rates depend on the decision type required (i.e., absolute versus evaluative). 
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The difference in blindness rates across the two studies could be due to differences 
in methodology, as the present is a laboratory study whereas Sagana et al. (Chapter 
4; 2013) performed a field study. That is, the various distracters that are inherent to 
real-life interactions may have increased the complexity of the task resulting in raised 
blindness rates (Chapter 4; Sagana et al., 2013) study. To test this notion, we exam-
ined whether choice blindness would be less prominent if participants performed a 
procedure similar to Experiment 1, however, with participants performing absolute 
facial recognition decision rather than evaluative decisions. To this end, we performed 
a series of three studies (Experiment, 2a-c). In addition to varying decision type (com-
pared with Experiment 1), Experiments 2a-c differed in the number of manipulations, 
mask duration, and sample characteristics in order to test other conditions that could 
confine blindness for facial recognition decisions.

exPeriments 2A-C

method
In Experiments 2a-c, participants made forced choice recognition decisions from 
target-present lineups. In session 1, participants watched four video fragments and 
made facial recognition decision for each of the four targets depicted in the films (i.e., 
16 targets in total). After each decision, a mask was presented and subsequently the 
photo of the selected lineup member was displayed on the screen. However, some 
decisions (either 2 [Experiment 2a] or 4 [Experiment 2b/c]) were manipulated and 
replaced with a non-selected lineup member. Twenty-four hours later, participants 
returned to the lab for a second session and were asked to identify all perpetrators 
and victims again (i.e., eight targets in total). Session 2 was introduced to investigate 
whether the manipulations had an impact on participants’ future decisions.

For Experiments 2a-c the same stimulus films, lineups, testing materials, and proce-
dure were used. In Experiments 2a/b, we tested whether blindness for facial recogni-
tion decisions was affected by the number of manipulations and by mask duration. 
Specifically, we decreased the number of manipulations from four in Experiment 2a 
(4 manipulations) to two in Experiment 2b and increased mask duration from 50ms to 
500ms. This was to test whether a large number of manipulations as well as the short 
mask duration would alarm participants and hence increase detection.

In Experiment 2c, we investigated whether our results were affected by our heavy 
reliance on bachelor psychology students as participants. Students may just have 
waited for some kind of manipulation to occur while they were tested, or they might 
have read or heard about the choice blindness effect during the course of their 
studies. Relatedly, the use of undergraduate student samples has been vigorously 
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criticized among others as malleable to social influences (e.g., Sears, 1986). To rule 
out this possibility, Experiment 2c relied on participants who were currently not ac-
tive in or had never been involved in academia. The procedure of Experiment 2c was 
analogous to Experiment 2b, with the exception that there was only one session. This 
seemed appropriate since we were mostly interested in the blindness rates in ses-
sion 1. Additionally, we asked participants in the post-test questionnaire how many 
manipulations they had detected in Experiment 2c.

Participants
In Experiments 2a/b, participants were 18 and 19 (26 females) students of Maastricht 
University, respectively, (Mage = 20.9 years, SDage = 1.6, range: 19 - 25). The majority 
were Psychology students (73.0%), one was a Mental Health student (2.7%), whereas 
the majors of the remaining students (24.3%) were not specified. In Experiment 2c, 20 
(11 females) participants (Mage = 41.5 years, SDage = 16.2, age range: 19-64) had vary-
ing professional backgrounds (private/public sector: 35%, freelance: 20%, household: 
20%, temporary employment: 25%). Participation was voluntary. Student participants 
received course credit in return while for non-academics no monetary or other incen-
tive was granted. All participants were naive to the purpose of the study and were 
tested individually.

Materials
Lineups. A total of 16 simultaneous, target-present photo lineups were created. To 
that end, head and shoulder photos were selected to match the description of the 
respective targets. Each lineup was presented on a 2 x 3 array format. Thus, each 
lineup included one target (i.e., perpetrator, victim or bystander) and five distractors. 
The size of the photos, as presented on the computer screen, was 9.0 cm x 10.0 cm. 
Only target-present lineups were administered and participants were not allowed 
to make rejections. We opted for this procedure because we wanted to test for the 
existence of choice blindness for lineups selections (rather than rejections). Note that 
other phenomena such as the feedback effect (Wells & Bradfield, 1998, 1999) or the 
own-race bias effect (for a complete review see Meissner & Brigham, 2001) were 
originally studied using a similar approach.

Design
In Experiments 2a/b, we manipulated either four or two of the 16 lineups. Table 3.1 
summarizes the manipulations per Experiment. Detection rates were measured both 
concurrently and retrospectively.



57

Blindness for facial recognition decisions

3

ta
bl

e 
3.

1 
 |

 O
ve

rv
ie

w
 o

f t
he

 O
rd

er
 o

f F
ilm

 a
nd

 L
in

eu
p 

Pr
es

en
ta

tio
n 

an
d 

Pe
rfo

rm
ed

 M
an

ip
ul

ati
on

s f
or

 S
es

sio
ns

 1
 a

nd
 2

 A
cr

os
s A

ll 
Ex

pe
rim

en
ts

.

Ex
pe

rim
en

t 1
Ex

pe
rim

en
t 2

a
Ex

pe
rim

en
t 2

b
Ex

pe
rim

en
t 2

c
Ex

pe
rim

en
t 3

Fi
lm

or
de

r
Fi

lm
or

de
r

M
an

ip
ul

at
ed

 
lin

eu
p

Fi
lm

or
de

r
M

an
ip

ul
at

ed
 

lin
eu

p
Fi

lm
or

de
r

M
an

ip
ul

at
ed

 
lin

eu
p

Fi
lm

or
de

r

Se
ss

io
n 

1

Ca
fe

te
ria

 1
Ca

fe
te

ria
 2

By
st

an
de

r 2
Ca

fe
te

ria
 2

Ca
fe

te
ria

 2
Ca

fe
te

ria
 1

Ba
r

Bu
s

Vi
cti

m
Bu

s
Th

ie
f

Bu
s

Th
ie

f
Ba

r

Bu
s a

Ba
r

Th
ie

f
Ba

r
Ba

r
Bu

s

Ca
fe

te
ria

 2
 b

Ca
fe

te
ria

 1
By

st
an

de
r 1

Ca
fe

te
ria

 1
By

st
an

de
r 1

Ca
fe

te
ria

 1
By

st
an

de
r 1

Ca
fe

te
ria

 2

Pr
es

en
te

d 
lin

eu
p

Pr
es

en
te

d 
lin

eu
p

Pr
es

en
te

d 
&

 
m

an
ip

ul
at

ed
 li

ne
up

Se
ss

io
n 

2

Ca
fe

te
ria

 2
Th

ie
f

Ca
fe

te
ria

 2
Th

ie
f

Ca
fe

te
ria

 1
Th

ie
f c

Vi
cti

m
Vi

cti
m

Bu
s

Th
ie

f
Bu

s
Th

ie
f

Ba
r

Th
ie

f d

Vi
cti

m
Vi

cti
m

Ba
r

Th
ie

f
Ba

r
Th

ie
f

Bu
s

Th
ie

f c

Vi
cti

m
Vi

cti
m

Ca
fe

te
ria

 1
Th

ie
f

Ca
fe

te
ria

 1
Th

ie
f

Ca
fe

te
ria

 2
Th

ie
f d

Vi
cti

m
Vi

cti
m

N
ot

e:
 F

or
 a

ll 
fil

m
s,

 li
ne

up
s 

w
er

e 
pr

es
en

te
d 

in
 th

e 
or

de
r T

hi
ef

, V
ic

tim
, B

ys
ta

nd
er

 1
 a

nd
 B

ys
ta

nd
er

 2
. I

n 
Ex

pe
rim

en
t 1

, p
ar

tic
ip

an
ts

 m
ad

e 
ev

al
ua

tiv
e 

ju
dg

em
en

ts
 o

f 
sy

m
pa

th
y 

co
m

pa
rin

g 
al

l a
ct

or
s a

pp
ea

rin
g 

in
 o

ne
 fi

lm
. I

n 
Ex

pe
rim

en
ts

 1
 a

nd
 2

c,
 th

er
e 

w
as

 o
nl

y 
on

e 
se

ss
io

n.
 In

 E
xp

er
im

en
ts

 1
 a

nd
 3

, d
iff

er
en

t m
an

ip
ul

ati
on

s w
er

e 
ca

rr
ie

d 
ou

t d
ep

en
di

ng
 o

n 
th

e 
as

sig
ne

d 
ex

pe
rim

en
ta

l c
on

di
tio

n.
 In

 E
xp

er
im

en
ts

 2
a/

b,
 m

an
ip

ul
ati

on
s w

er
e 

ca
rr

ie
d 

ou
t i

n 
se

ss
io

n 
1.

 In
 E

xp
er

im
en

t 3
, m

an
ip

ul
ati

on
s 

w
er

e 
ca

rr
ie

d 
ou

t i
n 

se
ss

io
n 

2.
a 
M

an
ip

ul
at

ed
 in

 c
on

di
tio

n 
1;

 b 
M

an
ip

ul
at

ed
 in

 c
on

di
tio

n 
2;

 c  M
an

ip
ul

at
ed

 in
 c

on
di

tio
n 

1;
 d  M

an
ip

ul
at

ed
 in

 c
on

di
tio

n 
2



Chapter 3

58

Procedure
The experimental procedure involved two sessions for Experiments 2a/b, but only 
one session for Experiment 2c. In session 1, participants, after signing the informed 
consent form, were told that they would watch four video fragments and act as eye-
witnesses. Then, the first video was presented. Participants were asked to identify 
all four targets (i.e., perpetrator, victim, and two bystanders) involved in separate 
simultaneous photo lineups immediately after the end of the first video. Participants 
were forced to make a choice. Participants selected a lineup member by pressing one 
of the numbers indicated underneath each of the pictures in the lineup. Participants 
had unlimited time to make their choice. After a decision was made, a mask was 
presented for either 50 ms (Experiment 2a) or 500 ms (Experiment 2b; see Table 3.2). 
Subsequently, the photo of the selected lineup member was displayed on the screen 
and participants were asked to motivate their choice on a paper sheet. Once all four 
identifications were completed, the next video was presented. The same procedure 
was followed for all videos and targets. However, for four or two of the 16 lineups, 
participants were confronted with a photo they had actually not selected. Specifi-
cally, participants were presented with the photo presented dextrorotatory second 
next to the original choice regardless the accuracy of the identification. For example, 
if participants selected number 1, they were presented with number 3 and if they 
selected number 6, number 2 was presented. The exact order of the video fragments, 
the lineup order presentation, and the manipulations can be found in Table 3.1.

Session 2 (Experiments 2a/b) took place 24 hr later. The aim of session 2 was to 
investigate whether the manipulations would have an impact on participants’ future 
decisions. To that end, we asked the participants to identify all perpetrators and 
victims again (eight lineups in total). The cover story informed participants that we 
were interested in the effects of different lineup presentation methods. Accordingly, 
the lineup photos in session 2 were arranged in a single row rather than in a 2 x 3 
matrix (as was the case in session 1). To avoid that participants reiterated the number 
they had chosen in session 1, the order of the lineup members also differed between 
the two sessions. Given that only the perpetrators and the victims were presented in 
session 2, there were only two previously manipulated lineups that carried over to 
the second session for Experiment 2a and only one for Experiment 2b (see Table 3.1). 
This was done to avoid confusion and cognitive overload in the participants. Because 
peripheral targets are associated with reduced identification accuracy (Brown, 2003; 
Wessel, van der Kooy, & Merckelbach, 2000), we decided not to present any bystand-
ers in session 2. To make sure that participants were aware of which video fragment 
pertained to each lineup, they were presented with a sketch and a brief description 
of the plot before each lineup was shown. After completion of all eight identifica-
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tions, participants were given the post-test questionnaire. Finally, participants were 
thanked for their participation and fully debriefed.

results and discussion

Blindness for Facial Recognition Decisions
Concurrent detection across Experiments 2a-c varied between 65.0% and 68.9%. For 
retrospective detection, percentages ranged between 94.4% and 100%. Thus, overall 
more than 30% of the participants were concurrently blind, whereas retrospective 
blindness was largely absent. Note that we did not ask participants in Experiments 2a/b 
how many manipulations they had noticed. Thus, we were unable to determine how 
many participants detected only some of the manipulations and how many detected 
all manipulations. For Experiment 2c, concurrent detection for the first manipulation 
was at 80.0% (n = 16) and at 50.0% (n = 10) for the second one. Retrospective detec-
tion rate was for both manipulations 100% (N = 20). Table 3.2 summarizes the overall 
concurrent and retrospective detection rates across all Experiments.

table 3.2 | Overview of the Experimental Design and Overall Percentage of Concurrent and Retrospec-
tive Detection across all Experiments.

Type of 
Judgement

Performed 
Choices

Performed 
Manipulations

Retention 
Interval

Sample
Overall detection rate (%)

Concurrent Retrospective

Experiment 1 Evaluative  4 1  50 ms Students 73.5 79.4

Experiment 2a Absolute 16 4  50 ms Students 66.7 94.4

Experiment 2b Absolute 16 2 500 ms Students 68.4 100

Experiment 2c Absolute 16 2 500 ms Non-academics 65.0 100

Experiment 3 Absolute 16 2 48 hrs Students 31.7 60.6

Recognition Accuracy and Identification Shifts across Sessions (Experiments 2a/b)
To explore the possibility that our findings were mainly due to memory strength at-
tributable to the attention that participants paid to the stimulus videos, we examined 
the overall recognition accuracy in the two sessions. In Experiment 2a, recognition 
accuracy across all targets was high, with an average of M = 76.9% (SD = 13.3) in 
session 1 (across 16 targets) and an average of M = 90.8% (SD = 12.3) in session 2 
(across eight targets). In Experiment 2b, accuracy across targets was somewhat lower, 
with an average of M = 71.0% (SD = 13.7) in session 1 and M = 84.0% (SD = 14.5) in 
session 2. These high rates are not surprising, given that participants had to make a 
choice (forced choice) and that all lineups were presented in the target-present mode 
(Steblay, 1997). The higher accuracy rate for session 2 can be explained by the exclu-
sive presentation of perpetrator and victim lineups in that session, whereas session 1 
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also involved lineups for bystanders. Note that past research has indicated significant 
differences in the identification performance regarding central (i.e., perpetrators) vs. 
peripheral (i.e., bystanders) targets (Brown, 2003).

Furthermore, we tested whether the manipulation caused identification shifts from 
session 1 (i.e., before the manipulation) to session 2 (i.e., after the manipulation). For 
Experiment 2a, the average recognition accuracy for the two later-to-be manipulated 
lineups for both sessions was M = 86.1% (SD = 23.0). For Experiment 2b, recognition 
accuracy was M = 100% for both sessions. Did participants alter their original choice 
at session 2 as a result of the manipulation? For Experiment 2a, only two partici-
pants changed their identification decisions. However, none of the observed decision 
changes were consistent with the manipulated outcome. In Experiment 2b, there 
were no switches in identification decisions. Apparently, our manipulations did not 
affect participants’ identification performance in session 2.

In Experiments 2a-c, a significant proportion of participants concurrently failed to 
detect the manipulation, however, we found next to no retrospective blindness. Thus, 
in contrast to what previous studies (Johansson et al., 2008; Chapter 4; Sagana et al., 
2013; Sauerland, Schell, et al., 2013) have found, blindness for eyewitness recognition 
decisions was limited to a concurrent level in Experiments 2a-c. Across the three ex-
periments, we tried to rule out different explanations for the absence of retrospective 
blindness. In Experiment 2b, we showed that absence of retrospective blindness was 
not due to a relatively high proportion of manipulations or short mask duration that 
could have made our participants suspicious. Furthermore, the findings of Experi-
ment 2c argue against the idea that the absence of retrospective choice blindness in 
Experiments 2a and 2b was due to sample characteristics such as prior knowledge, 
heightened alertness or both. Thus, when the manipulated outcome is presented 
immediately after a positive identification, and as long as a measure of retrospective 
detection is provided, blindness may not pose a serious threat for facial recognition 
decisions. Note, however, that a post-test questionnaire is normally not part of an 
eyewitness identification procedure.

Some may argue the absence of choice blindness in retrospective eyewitness judg-
ments might be an artefact of the suggestive nature of the post-test questionnaire. 
However, this does not explain the vast differences in retrospective blindness found 
in our studies and previous choice blindness studies (e.g., Johansson et al., 2005; 
Chapter 4; Sagana et al., 2013; Sauerland, Schell, et al., 2013). Thus, in principal, the 
absence of choice blindness in the current experiments is good news as it suggests 
considerable preservation of the recognition decisions. Based on these results we 
would be happy to accept that choice blindness plays no (or little) role in this domain. 
However, it is unlikely that the identification procedure and the confrontation with 
one’s decision at trial take place at the same day. In fact, even in so-called “speedy 
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trial acts” as applied by the U.S. judicial system, trials usually begin at least 90 to 120 
days after the arrest of the suspect (Shermer et al., 2011). Therefore, we wondered 
what the extent of blindness would be for recognition decisions that were taken in the 
recent past. Will witnesses notice the identity change if they are confronted with the 
manipulated outcome not milliseconds (i.e., short term memory) but hours or days 
later? Given the findings of Experiments 2a-c, we should not expect blindness. Con-
versely, Sauerland, Schell et al. (2013) revealed that people can be blind for changes 
in decisions related to long term autobiographical memory. Therefore, there may be a 
different cognitive process involved in long-term memory that could facilitate choice 
blindness.

To test these assumptions we conducted a third Experiment. In Experiment 3, we 
introduced a 48 hrs interval between choosing a lineup member and being confronted 
with that very decision. After all, a delayed confrontation is more ecologically valid 
than an immediate one.

exPeriment 3

method
Experiment 3 employed the same video fragments and lineups as in the previous 
Experiments. Likewise, the procedure was analogous to Experiment 2a with the 
exception that the manipulated outcome was presented 48 hrs after the recognition 
task.

Participants
Fifty-two (15 males, 37 females) Maastricht University undergraduates and one uni-
versity employee (Mage = 20.8, SDage = 3.1, age range: 17-35) took part in the study. 
Student participants had the following backgrounds: Psychology (86.5%), Mental 
Health (9.6%), and Law (1.9%). All participants were tested individually and received 
either course credit or a small monetary award in return for their participation. Par-
ticipants were naïve to the purpose of the study.

Materials
Post-Test Questionnaire. Participants were given an adjusted version of the post-test 

questionnaire employed in our previous Experiments. As in the previous Experiments, 
participants were first asked whether they had noticed anything strange during the 
Experiment and if they responded affirmatively, they were invited to provide details. 
If participants provided details from which we could infer that they had noticed a 
manipulation, they were coded as retrospective detectors. In contrast to the previous 
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Experiments, participants were next (misleadingly) informed that the present study 
employed two experimental conditions, one in which some of the choices were ma-
nipulated (as in the actual Experiment), and one control condition where this was not 
the case. Participants then had to indicate in which condition they believed they had 
been assigned to. If a participant reported that s/he believed to be in the manipulated 
condition, s/he also had to indicate how many times s/he had noticed a manipulation 
(Hall et al., 2010; Johansson et al., 2008).

Procedure
The Experiment involved two sessions and a follow-up. In session 1, participants 
watched first the video fragments and were then asked to identify all four actors from 
separate photo lineups, always in the order perpetrator, victim, and two bystanders. 
Participants were not given the option to reject the lineup. The same procedure was 
followed for all the remaining video fragments.

The second session was held 48 hrs later. In this session, participants were instructed 
to imagine that they were in a court room, with the victim and suspect present. The 
judge would now ask them to explain why they believed that the person they had 
chosen from the perpetrator lineup (i.e., the suspect) in session 1 was actually the 
perpetrator. The photo of the victim was presented to the participants before they 
were shown the picture of the suspect in order to provide a context and to avoid con-
fusion between the four video fragments. Participants wrote down their reasons on a 
sheet of paper. If participants’ statements indicated that they had noticed the change, 
these were coded as concurrent detection. The same procedure was followed for all 
four video fragments. However, for two of the four suspects, participants’ choices 
were manipulated (see Table 3.1). That is, they were presented with a predetermined 
lineup member different from the one they had chosen two days earlier. Once par-
ticipants finished this task for all four videos, they were asked to fill in the post-test 
questionnaire. Upon the completion of session 2 participants were thanked and fully 
debriefed.

To examine whether the manipulations would affect later decisions, we collected 
follow-up data. We hypothesized that participants would tend to choose the same 
lineup member that they had been shown during the manipulation. Three to five 
months after the original recognition task had taken place (i.e., session 1) participants 
were contacted via e-mail and provided with a PowerPoint file that included all four 
perpetrator lineups. The lineup photos were presented in two rows of 3 pictures, but 
in different order than at session 1 so as to avoid that participant selection would be 
based on their memory of the lineup number rather than memory of the identified 
face. Participants were asked to identify the four perpetrators again. Recall that two 
of these four lineups had been manipulated in session 2.
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Design
In a 2 x 2 between-subjects design, we varied which of the four perpetrator lineups 
were manipulated (Cafeteria1 & Bar vs. Cafeteria2 & Bus), as well as the order in which 
the video fragments were presented (Cafeteria1-Bus-Bar-Cafeteria2 vs. Cafeteria2-
Bar-Bus-Cafeteria1). Participants were randomly assigned to the different conditions. 
Because the level of blindness for one’s own recognition decisions (χ2s(1) ≤ 1.23, ps 
≥ .40, phis ≤ 0.15), and recognition accuracy for manipulated or non-manipulated 
lineups (χ2s(1) ≤ 8.90, ps ≥ .17, phis ≤ 0.45) did not differ as a function of these two 
factors, we will not discuss them further.

results
An alpha level of .05 was used for all analyses. For comparisons of means, we report 
Cohen’s d and f (Cohen, 1988) as measures of effect size. For 2 x 2 and for 3 x 2 con-
tingency tables, we report phi and Cramer’s V as measures of effect size, respectively.

Blindness for Facial Recognition Decisions
From the total of 2 * 52 = 104 manipulated lineups, 33 (31.7%) were detected con-
currently, and 63 (60.6%) retrospectively. Thus, in 39.4% of the cases participants 
were blind to the manipulations. Specifically, the first manipulation was concurrently 
detected by 23.1% (n = 12) of the participants, the second one by 40.3% (n = 21). 
Retrospective detection rates were 50.0% (n = 26) and 71.2% (n = 37), respectively. 
Hence, 28.8% (n = 15) of the participants detected one manipulated lineup concur-
rently, 17.3% (n = 9) detected both, and 53.8% (n = 27) were blind for the two manipu-
lations. Furthermore, 40.4% (n = 21) of the participants detected one manipulated 
lineup retrospectively, 40.4% (n = 21) detected both, and 19.2% (n = 10) were blind 
for both manipulated lineups.

The blindness rates for the two manipulations suggest that the detection rate of the 
second manipulated lineup is inflated. This is understandable because participants 
probably become suspicious after the detection of the first manipulation (Johansson 
et al., 2005). To correct for this cascading effect, we discarded all second manipu-
lated lineup detections when the first manipulation had been detected. Ninety-five 
manipulations remained for analyses. Of these, 24 (25.3%) were detected. This 
distribution differed significantly from the expected, Cochran’s Q(1) = 24.0, p < .001. 
Subsequently, we ran all analyses for all 104 manipulations as well as for the corrected 
95 that excluded cascading effects. By and large, the results for the 95 manipulated 
lineups were similar to those for the 104 lineups. Therefore, we will report the results 
for the full 104 manipulations.
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Recognition Accuracy
In Experiment 3, recognition decisions were not required for session 2. Analogous 
to our earlier analyses, we compared recognition accuracy of the two later to-be-
manipulated perpetrator lineups only with the remaining two non-manipulated 
perpetrator lineups, given accuracy differences depending on the role of the target 
(e.g., perpetrators vs. bystanders; Brown, 2003). Accordingly, for the later to-be-
manipulated lineups (M = 87.5%, SD = 21.8) and for non-manipulated ones (M = 
91.4%, SD = 19.1) accuracies did not differ, t(51) = 0.94, p = .35, d = 0.14. Thus, there 
was no presumptive advantage for any of the lineup groups that could account for the 
choice blindness result.

Interestingly, participants who concurrently detected the first manipulation (n = 12) 
displayed greater recognition accuracy for the later-to-be-manipulated lineups (M = 
100%, SD = 0.0) than those who were blind (M = 83.7%, SD = 23.7), χ²(1, N = 52) = 
5.20, p = .02, phi = 0.32. Analogous results were obtained for the second manipu-
lated lineup. Again, participants who concurrently detected the second manipulation 
displayed greater recognition accuracy for the later-to-be-manipulated lineups (M = 
95.2%, SD = 15.0) than those who did not (M = 82.3%, SD = 24.3), χ²(1, N = 52) = 4.50, 
p = .05, phi = 0.29. No such effects were found for retrospective detection, χ²s(1, N = 
52) ≤ 9.23, ps ≥ .52, phis ≤ 0.13. Furthermore, recognition accuracy for the later-to-be-
manipulated lineups differed as a function of the number of detected manipulations 
(0, 1 or 2 detections), χ²(2, N = 52) = 7.13, p = .03, Cramer’s V = 0.37. Post hoc 2 x 2 
chi-square tests revealed that participants who detected both manipulations concur-
rently (n = 9) were significantly more likely to be accurate (M = 100%, SD = 0.0) than 
participants who were blind to both manipulations (M = 80.4%, SD = 24.9), χ²(1, N = 
37) = 3.33, p = .02, phi = 0.36. Participants who detected one manipulation did not 
differ significantly (M = 93.3%, SD = 17.6) from either of the other two groups, χ²s(1) ≤ 
2.01, ps ≥ .08, phis ≤ 0.27. No such effect was found for retrospective detection, χ²(2, 
N = 52) = 1.61, p = .45, phi = 0.18. Thus, concurrent detection seemed to be positively 
related to the memory strength of the original representation.

Recognition Accuracy at Follow-Up
From our N = 52 participants, only n = 14 replied to our follow-up email. Two of them 
(14.3%) had been blind to our manipulations. The overall recognition accuracy at 
follow-up was relatively low with M = 60.7% (SD = 27.2). For the manipulated lineups, 
recognition accuracy for decisions made prior to the manipulation (session 1) was 
M = 89.3% (SD = 21.3) and for identifications made in the follow-up M = 39.3% (SD = 
35.0). For the non-manipulated lineups, recognition accuracy rates at session 1 were 
M = 89.3% (SD = 21.3) and M = 82.1% (SD = 31.7) at follow-up. Because of the small 
number of responses, no reliable statistical analysis could be performed.
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Did the previous manipulations affect participants’ new identification decision? 
From the 2 * 14 = 28 manipulated lineups, the same person as the one presented 
at the manipulation was selected only once. For 18 (64.2%) lineup decisions, partici-
pants changed their selected lineup member to a different random alternative, while 
for 9 lineups (32.1%) follow-up participants stuck to their original choice. Inspection 
of the two blind participants’ responses revealed that for none of the lineups, they 
had selected the same person as presented at the manipulation. Thus, by and large, 
participants did not tend to select the lineup member suggested by the manipulation, 
although the manipulation seems to have undermined their accuracy. This finding 
is consistent with Experiments 2a and 2b, but it deviates from previous studies 
(Merckelbach et al., 2011a; Sauerland, Schell, et al., 2013) that showed that blind 
participants tend to accept the manipulative misinformation at follow-up testing.

Comparison of Choice Blindness across Experiments
Next, we compared the detection rates across Experiments. Since neither concurrent, 
nor retrospective detection differed across Experiments 2a-c, all χ2s(1) ≤ 0.55, ps ≥ 
.29, phis ≤ 0.10, we collapsed the data (total N = 57). Pairwise comparisons between 
Experiment 1 (25 detectors of N = 34) and Experiments 2a-c (40 detectors of N = 57) 
revealed no differences in concurrent detection, χ²(1, N = 91) = 0.01, p = .92, phi = 
0.03. However, a significantly lower level of retrospective detection in Experiment 
1 (27 detectors of N = 34) compared with Experiments 2a-c (56 detectors of N = 57) 
emerged, χ²(1, N = 91) = 5.74, p = .01, phi = 0.30. These results partially support 
our hypothesis that an evaluative component is responsible for increased blindness 
levels. Furthermore, there was a significantly lower level of concurrent detection in 
Experiment 3 (23 detectors of N = 52), compared with Experiment 1 (27 detectors of 
N = 34) and Experiments 2a-c (40 detectors of N = 57), all χ²s(1, N = 91-109) ≥ 6.02, 
ps ≤ .01, phis ≥ 0.26. Retrospectively, there was a significantly lower level of detection 
for Experiment 3 (42 detectors out of N = 52) compared with Experiments 2a-c (56 
detectors of N = 57), χ²(1, N = 109) = 7.33, p = .01, phi = 0.29, but not compared to 
Experiment 1 (27 detectors of N = 34). In line with our hypothesis, a longer interval 
between the identification task and the presentation of the manipulated choice led 
to increased levels of blindness. Table 3.2 summarizes concurrent and retrospective 
detection rates for all Experiments.

discussion
The results of Experiment 3 indicate that eyewitnesses’ blindness for facial recogni-
tion decisions is a non-trivial phenomenon. Specifically, 39% (41) of all 104 manipu-
lations performed in Experiment 3 remained undetected. The effect becomes even 
more striking when inspecting the concurrent blindness rate of the first manipulation. 
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Indeed, 76% of the participants failed to notice, or at least failed to report, the change 
concurrently. To put this in perspective, one should consider that in practice, eyewit-
nesses are initially presented with a lineup. If a positive identification is made, the 
suspect is often arrested and incarcerated until the trial. In most European countries, 
the regulation of pre-trial detention applies, meaning that the identified person can 
be kept incarcerated till the trial without actual proof of guilt (Detained without trial: 
Fair Trials International’s response to the European Commissions Green Paper on 
detention, 2011). Thus, even if the eyewitness, after the original identification at po-
lice headquarters, detects the change retrospectively in court, the innocent suspect 
would have spent days if not months in prison. Thus, our findings demonstrate the 
relevance of the choice blindness for this setting.

GenerAl disCussion

It was the aim of the presented research to explore the conditions under which 
blindness for facial recognition decisions would occur. To this end, we conducted 
five Experiments. Specifically, we tested whether requiring evaluative in contrast to 
absolute decisions would induce blindness (Experiment 1). Our hypothesis that in 
an eyewitness setting, choice blindness rates would depend on decision type was 
only partially supported. Although there were no more concurrently blind partici-
pants in the evaluative than in the absolute decisions condition, absolute decisions 
yielded lower retrospective blindness rates. Furthermore, choice blindness levels for 
evaluative decisions in the eyewitness setting were low compared with other studies 
where participants performed evaluative judgements of visual stimuli (Johansson et 
al., 2005, 2008). In Experiments 2a-c, we employed simple recognition procedures 
and found moderate concurrent choice blindness rates and virtually no retrospec-
tive choice blindness in student and non-student samples. To increase the ecological 
validity of our findings, we inserted a 48 hrs interval between the presentation of the 
recognition task and the presentation of the manipulated outcome in Experiment 3. 
Under these conditions, participants were concurrently blind for 68.3% and retro-
spectively blind for 39.4% of the manipulated lineups (see Table 3.2). Moreover, there 
was a tendency of participants who failed to notice the manipulation concurrently to 
be less accurate in session 1 than detectors. Blind participants’ memory traces of the 
targets were apparently less strong that those of detectors, a fact that might have 
hindered them in detecting manipulations. Similar findings have been reported for 
blind recognition decisions in a field study (Chapter 4; Sagana et al., 2013). Neverthe-
less, in both studies the lower recognition accuracy for detectors compared to blind 
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participants was absent for retrospective blindness rates, ruling out the possibility of 
an absolute memory advantage of detectors over blind participants.

Regarding our follow-up measure, the accuracy findings in our studies are compat-
ible with previous studies that report an overall decrease in choice consistency for 
manipulated trials when participants are asked to perform their choices a second 
time (Johansson, Hall, & Chater, 2012). For example, Sauerland, Schell et al. (2013, 
Experiment 2) reported a general tendency of follow-up participants to adjust their 
responses for the manipulated items so as to match the direction (e.g., positive vs. 
negative) of the manipulation. In our studies, recognition accuracy was not affected 
by the manipulation with short intervals (i.e., 24 hrs; Experiments 2a/b). For longer in-
tervals, recognition accuracy was diminished when a decision had been manipulated 
(3-5 months follow-up of Experiment 3), although our participants did not switch to 
the lineup member presented during the manipulation. One might argue that accu-
racy simply degraded as a result of normal memory trace decline. However, if that 
interpretation was correct, the same pattern of results should have occurred for the 
non-manipulated lineups. This was not the case. Given the small number of respond-
ers in the follow-up, however, our findings should be read with appropriate caution.

We speculated that task ambiguity may explain why retrospective choice blindness 
was observed in Experiments 1 and 3, but did not occur in Experiments 2a-c. Ambigu-
ity refers to vagueness and imprecision in the environment that allows for multiple 
interpretations (Sloman, Fernbach, & Hagmayer, 2010). In a study on witness state-
ments, stimulus ambiguity was found to reduce accuracy and to increase the chances 
of reporting false memories (Klimesch, Schimke, & Pfurtscheller, 1993). Likewise, in 
Experiment 1, participants may have changed their sympathy evaluations. Given the 
absence of ground truth, such evaluations are inherently ambiguous. The identifica-
tion decisions in Experiments 2a-c, however, did not require an evaluative judgement. 
Thus, the ambiguity inherent to evaluative tasks (Experiment 1) was absent by using 
more straightforward absolute (i.e., true/false) decisions (Experiments 2a-c). That 
ambiguity may help to set the stage for choice blindness is underlined by the higher 
levels of retrospective choice blindness in Experiment 1 than in Experiments 2a-c. Long 
retention intervals between the identification decision and the manipulated outcome 
would seem to be another way to introduce ambiguity. The findings of Experiment 3 
support this line of reasoning. Additionally, in their field study, Sagana et al. (Chapter 
4; 2013) attributed the relatively high blindness rates to the real-life interaction which 
increased the complexity of the situation. Thus, task complexity may be yet another 
way to introduce ambiguity. All things considered, ambiguity seems to be a moderator 
for the occurrence of choice blindness.

The tendency of participants who failed to notice the manipulation concurrently 
to be less accurate in their recognition decisions than detectors (see also Chapter 
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4; Sagana et al., 2013), could breed the belief that choice blindness in eyewitness 
settings is just a manifestation of memory degradation for the chosen alternative. In 
the introduction, we already provided reasons why memory decline is not sufficient 
to fully account for choice blindness. Note that recognition accuracy for blind partici-
pants was 82.3%. Additionally, participants were willing to provide reasons not only 
for a non-selected alternative but also for an incorrect one. Taken together, our find-
ings suggest that the interplay between task ambiguity and memory of the original 
trace might contribute to the effect.

At a theoretical level, blindness for facial recognition decisions seems a broad 
construct that integrates phenomena such as misinformation (Loftus, 2005; Loftus 
& Hoffman, 1989) and post-identification feedback (Wells & Bradfield, 1998). It is 
important, though, to make a distinction between the effects of a manipulation and 
those of blindness (i.e., acceptance of manipulation) in choice blindness procedures. 
Effects mainly driven by the presentation of the manipulated outcome and that are 
not dependent on the acceptance of the manipulation should be considered as con-
sequences of the manipulation. Such effects were illustrated by Sagana et al. (Chapter 
4; 2013) in terms of diminished rates of post-decision confidence in both blind par-
ticipants and detectors. In the present study, the descriptively lower accuracy rates 
for the manipulated compared with the non-manipulated lineups in the follow-up of 
Experiment 3 might similarly reflect consequences of the manipulation. On the other 
hand, effects related to the internalization of the manipulation should be considered 
as consequences of blindness. This might be equivalent to the misinformation effect. 
Thus, the presentation of the manipulated outcome could lead participants to de-
velop detailed recollection of choosing the manipulated outcome. Evidence for this 
internalization comes from the typical finding in choice blindness procedures that 
participants not only fail to detect the manipulation of their preferred outcome, but 
also confabulate reasons for their non-choices (Hall et al., 2010; Johansson et al., 
2005). As testing the precise precursors of choice blindness is beyond the scope of the 
present article, our findings do not allow for disentangling the factors responsible for 
choice blindness. Our findings only provide the existence proof of choice blindness in 
an eyewitness context. However, given the aforementioned analogies, we believe that 
future studies on choice blindness and eyewitness identification might profit from an 
explicit consideration of the misinformation literature.

Apart from extending choice blindness to the domain of eyewitness recognition 
decisions, our study has important implications for legal settings. A situation in which 
an original eyewitness identification is being swapped with a different outcome may 
not be that unrealistic, as the case of Bernard Maughan (Wolchover, n.d.) exempli-
fies. A similar case came to our attention when the second author, while presenting 
parts of this research at a conference, was approached by a person from the audience 
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who had been confronted with a change in her identification decision. Specifically, in 
court, the identified suspect was seated in the audience, while the suspect’s brother 
was standing trial. Luckily, the witness was not blind to the error. Thus, errors in the 
recording of eyewitness decisions do occur. Indeed, an increasing body of research is 
concerned with the impact of biases due to contextual influences in the forensic sci-
ence (e.g., Kassin et al., 2013; Saks & Koehler, 2005). Additionally, recent findings sug-
gest that lineup administrators’ knowledge about the suspect’s position in the lineup 
affects the evaluation of the lineup outcome in accordance to the expectancies of the 
administrator (Rodriguez & Berry, 2014). Our point is that the types of manipulations 
we describe in the present article do occur in real-life. Our results furthermore show 
that it would be naïve to think that all eyewitnesses will be able to detect and correct 
such manipulations at a later stage.

Looking at the limitations of the present experiments, one obvious point is that 
our studies deviate from real-life procedures. Participants were confronted with 
the recognition task immediately after witnessing the mock crime, while the time 
between the crime and identification of the suspect usually varies from days to weeks 
(Behrman & Davey, 2001). Likewise, the time between making an identification deci-
sion and the trial can be relatively long (Charman & Wells, 2007). Nonetheless, if 
blindness for one’s facial recognition decision is evident even when only days have 
passed; it is hard to believe that it would be absent when months or years have 
passed. An additional limitation is that the video fragments we used depicted rather 
minor crimes. If participants had seen a crime that would have been more emotion-
ally provocative, then the pattern of results might have been different due to deeper 
processing of central features of the crime scene (Buchanan, 2007; LaBar & Cabeza, 
2006). Furthermore, if participants had seen the crime in a more ecological valid set-
ting (i.e., live interaction), they might have been more resistant to choice blindness 
manipulations (Chapter 4; Sagana et al., 2013). On the other hand, we speculate, that 
due to shorter exposure times and numerous distracters inherent to real-life interac-
tion, more ambiguity and therefore more blindness eyewitnesses would occur. Again, 
these issues warrant further studies.

Another limitation is that we only used target-present lineups and participants were 
forced to choose one of the lineup members. We realize that this procedure makes 
generalizations to standard lineup situations less obvious. Clearly, eyewitnesses in real 
cases are (or at least should be) warned that the perpetrator may or may not be pres-
ent and they are given the option to reject a lineup (Malpass & Devine, 1981; Wells 
et al., 1998). Under these conditions, many eyewitnesses decide to reject the lineup 
(i.e., nonchoosers; Horry, Memon, Wright, & Milne, 2012). In the present studies, 
we opted against rejections as we were mainly interested in examining whether and 
to what extent choice blindness occurs for positive recognition decisions. In future 
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research, it would be interesting to examine whether blindness occurs for identifica-
tions made from target absent lineups and for other lineup decisions (i.e., rejections). 
We hypothesize that nonchoosers would be more resistant to manipulations than 
choosers as the level of comparison would not be about the specific facial character-
istic of the identified suspect (“Did I identify person A or person B?”) but rather about 
a more broad decision outcome (“Did I or did I not make an identification?”). Thus, we 
expect that nonchoosers exhibit lower choice blindness levels than both accurate and 
inaccurate choosers, but this requires empirical testing.

To conclude, the current Experiments do not only replicate previous findings 
showing that choice blindness is relevant for eyewitness identification decisions, but 
also advance our understanding of the circumstances that may be decisive for the 
occurrence of the effect. Foremost, our findings point at ambiguity as a key factor 
for the occurrence of choice blindness. Furthermore, we believe that our findings 
bear relevance to research on eyewitness identification decisions. Specifically, the 
choice blindness paradigm has the potential to become a postdictor of eyewitnesses’ 
accuracy. However, more research is warranted to establish whether being a detector 
safely denotes higher odds of accurate identification. Finally, our findings have impor-
tant implications for the judicial system. We believe that research on choice blindness 
will add to our knowledge about the decision making errors of eyewitnesses.
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AbstrACt

In a field study, we examined choice blindness for eyewitnesses’ facial recogni-
tion decisions. Seventy-one pedestrians were engaged in a conversation by two 
experimenters who pretended to be tourists in the centre of a European city. 
After a short interval, pedestrians were asked to identify the two experiment-
ers from separate simultaneous six-person photo lineups. Following each of 
the two forced-choice recognition decisions, they were confronted with their 
selection and asked to motivate their decision. However, for one of the recog-
nition decisions, the chosen lineup member was exchanged with a previously 
unidentified member. Blindness for this identity manipulation occurred at the 
rate of 40.8%. Furthermore, the blindness rate varied as a function of similarity 
(high vs. low) between the original choice and the manipulated outcome. Fi-
nally, choice manipulations undermined the confidence–accuracy relation for 
detectors to a greater degree than for blind participants. Stimulus ambiguity is 
discussed as a moderator of choice blindness.
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introduCtion

People are confronted with hundreds of decisions daily. Some are of minor signifi-
cance, whereas others have the power to cause profound changes to one’s life. Yet, 
experiments demonstrate that people are sometimes poor in monitoring their deci-
sion outcomes if their choices are manipulated. Johansson, Hall, Sikström, and Olsson 
(2005) dubbed this effect choice blindness. In their first demonstration of choice 
blindness, participants were asked to select the more attractive alternative from pairs 
of female faces. Subsequently, they were given the selected face and were asked 
to explain the reasons underlying their choice. On three of the 15 trials, however, 
participants were presented with the opposite of the chosen picture. Surprisingly, the 
overwhelming majority (87%) of the manipulated trials went undetected right after 
the manipulation (i.e., concurrently).

Choice blindness has been documented with visual (Johansson et al., 2008), audi-
tory (Chapter 2; Sauerland, Sagana, et al., 2013), gustatory, and olfactory stimuli (Hall 
et al., 2010), and across different ages groups (Chapter 8; Sauerland, Sagana, Otgaar, 
& Broers, 2014). Furthermore, stimulus similarity has been shown to temper the effect 
(Hall et al., 2010; Chapter 2; Sauerland, Sagana, et al., 2013), although other studies 
have found no such effect (Johansson et al., 2005; Chapter 8; Sauerland et al., 2014).

Despite the apparent robustness of choice blindness in the laboratory, one might 
wonder whether the effect would occur when poor monitoring of choices would have 
serious consequences. To address this question, Sauerland, Schell, et al. (2013) exam-
ined blindness for one’s own history of norm-violating behaviours. Participants were 
asked to indicate the frequency with which they had displayed certain transgressive 
behaviours in the past on a four-point Likert scale (i.e., never, seldom, sometimes, 
often). After either 10 minutes or a one week delay, participants were interviewed 
about four of these items. However, their answers to two target items had been in-
creased or decreased by two full scale points. Of the sixty-five participants, 25% were 
blind to at least one of the two manipulations after a 10 minutes delay. This percent-
age increased to 45% with the one week interval. These findings suggest that choice 
blindness is not – solely – memory based. Indeed, it is quite unlikely that participants 
had forgotten how many times they had committed certain violations. Yet, the fact 
that the longer interval led to increased blindness implies that forgetting one’s own 
retrieval (i.e., forgetting the indicated choice) plays a role, although this cannot ac-
count for the effect per se. Importantly, the study shows that choice blindness also 
occurs with stimulus material that is of personal significance.

Apart from memory failure and stimulus similarity, ambiguity has been proposed 
as a moderating factor for choice blindness (Merckelbach et al., 2011a). Accordingly, 
choice blindness occurs whenever decisions pertain to subjective experiences. Evalu-
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ative judgements, such as facial attractiveness (Johansson et al., 2008; Johansson et 
al., 2005) or food preferences (Hall et al., 2010), are accompanied by an inherent 
ambiguity. This is thought to facilitate choice blindness. Following this line of reason-
ing, one would predict that an objective decision that lacks ambiguity, as for example 
an identification decision, would make target manipulations much easier to detect.

This notion was recently examined by Sagana, et al. (Chapter 3; 2014b), who had 
their participants watch a series of mock crime video fragments and then identify the 
targets from simultaneous target present (TP) lineups. Following their forced-choice 
identification, participants were confronted with their selection and were asked to 
provide reasons for their decision. Two of the 16 identifications were manipulated, 
leaving participants with a different non-chosen lineup member. In line with the 
ambiguity (and memory trace decline) explanation, the retrospective detection rate 
was high (94–100%) when a confrontation with the manipulated outcome occurred 
shortly after the identification (Experiments 1a, 1b, 2). However, when a 48hrs interval 
between the identification and the confrontation with the manipulated outcome was 
inserted (Experiment 4), the retrospective detection rate deflated to 61%. Accordingly 
and similar to Sauerland, Schell et al.’s (2013) study, when memory became fuzzier 
due to longer intervals, participants were more likely to be blind to the manipulation. 
In other words, the ambiguity of the identification task due to time lag eliminated the 
positive impact of a clearly defined (i.e., non-ambiguous) decision. Taken together, 
these findings support the ambiguity explanation as a moderator of choice blindness 
(Merckelbach et al., 2011a).

Given the parallels of choice blindness with suggestibility for misleading informa-
tion (for reviews, see Ayers & Reder, 1998; Loftus, 2005), one could argue that the 
present line of research actually portrays different manifestations of the same effect. 
In a typical demonstration of misinformation, upon presentation of the misleading 
information witnesses’ memory trace is contaminated, thus lowering the accuracy 
of the reports for a witnessed event. Likewise, in choice blindness, the presentation 
of the manipulated outcome serves as the suggestive information that impairs the 
memory of the original target. However, for choice blindness, memory strength does 
not seem to be the cause, but rather one of the various moderators of the effect. 
Thus, choice blindness seems to be a broader construct that incorporates suggestions 
and misleading information.

With these considerations in mind, we aimed to investigate whether blindness 
for one’s eyewitness identifications emerges for real life identification decisions in a 
field study. This would allow us to determine whether the effect is prominent in the 
context of eyewitness identifications outside the laboratory. We hypothesised that 
the short duration and the various distracters inherent to real life interactions would 
introduce ambiguity to the task, resulting in high levels of blindness despite immedi-
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ate confrontation with the manipulated items. Furthermore, we wanted to test again 
whether similarity between the originally identified suspect and the manipulated 
outcome would affect blindness levels. We expected high similarity between targets 
and manipulated stimuli to introduce an additional source of ambiguity, resulting in 
increased levels of blindness. Similarly to Sagana et al.’s (Chapter 3; 2014b) study, only 
TP lineups were used and participants were not given the option to reject the lineup 
(forced choice). We realize that this procedure makes generalizations to standard 
lineup situations less obvious. We nevertheless opted for it as we were, at this stage, 
mainly interested in determining whether the effect would arise in real life situations.

method

Participants
Seventy-one pedestrians (32 men, 39 women) participated in the study (Mage = 
36.2 years, SDage = 15.4, age range: 18-64). Participants worked in the private sector 
(16.9%), public sector (16.9%), and academia (8.5%), were students (26.2%), were 
retired: (4.2%), or worked in other professions (27.3%). Participation was voluntary 
and no incentives were granted. The study was approved by the university’s standing 
ethical board.

materials

Lineups
A total of four TP photo lineups were created. Target persons were four female under-
graduate psychology students aged 21-24 years who participated as part of a bachelor 
course. The lineups consisted of six 8.7 x 7.6 cm frontal face photos, presented in 
two rows à three pictures on a 26.0 x 20.0 cm display board. All foils fit the general 
descriptions of each of the targets, as determined by a pilot study with N = 32 mock 
witnesses (effective sizes, determined as Tredoux’s Es were between 4.92 and 5.75; 
Tredoux, 1998; Tredoux, 1999).

Similarity
To test the similarity between the originally identified photo and the photos presented 
as manipulations, a pilot study (N = 26) was performed. In this study, all members of 
each lineup were paired with each other and rated with regard to their similarity 
on a seven-point Likert scale (1 = not similar at all, 7 = highly similar). The least and 
the most similar picture for each lineup member was selected to be presented as 
the manipulated outcome, creating the two similarity conditions (each containing 24 
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pairs). The averaged means for the low and the high similarity pairs was M = 4.11, 95% 
CI [3.9, 4.3] vs. M = 2.98, 95% CI [2.8, 3.2], respectively, t(23) = 10.19, p < .001, d = 2.1.

Post-Test Questionnaire
To examine whether participants had noticed our manipulation and refrained from re-
vealing it, we administered a post-test questionnaire (adjusted from Johansson et al., 
2008). First, participants were asked if they had any remarks, if they had encountered 
any problems, and if yes what the nature of these problems was. Then, participants 
were misinformed that the current study employed two conditions: one in which their 
choice was manipulated and one where this was not the case. Participants had to 
indicate to which condition they thought they had been assigned. If participants said 
that they belonged to the former condition, they were asked to indicate how many 
times and which lineup they had noticed to be manipulated. These answers were 
counted as retrospective detection.

design
Similarity (low vs. high) between the target picture and the picture presented as 
manipulation was varied in a one factorial between-subjects design. Detection rates 
were measured concurrently and retrospectively. Concurrent detection refers to de-
tection immediately after the presentation of the manipulated photo. Retrospective 
detection refers to detection during the post-test questionnaire.

Procedure
Data were collected in groups of three, two persons acting as targets and one as 
Experimenter. In total, four different students acted as targets and three as Experi-
menters. The combination of targets was counterbalanced to avoid recognition effects 
caused by differences in distinctiveness resulting in six different target combinations. 
All but one Experimenter (who gathered data of three participants) collected data of 
four participants with each target pair. Since the level of blindness did not differ as a 
function of the Experimenter (all χ2s(2) ≤ 2.67, ps ≥ .263, Cramer’s Vs ≥ 1.94) or as a 
result of the different target combinations (all |t|s(69) ≤ .123, ps ≥ .902, ds ≥ 0.09), we 
will not discuss these factors any further.

Data collection took place in the centre of a western European city. Specifically, two 
targets pretending to be tourists approached a random pedestrian asking for direc-
tions. The targets had predetermined roles mainly to help the Experimenter to later 
specify for which of the targets the first and the second identification was referring 
to. The primary target would be the first one to talk to the pedestrian and to lead the 
conversation. The secondary target interacted at a lower level with the pedestrian 
and was responsible for keeping track of the time. The conversation was scheduled 
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to last between 30 to 60 seconds. Then, the two targets walked into the direction the 
pedestrian had indicated. Each target acted both as primary and as secondary target. 
Identification accuracy (defined by hits) did not differ as a function of target, F(3, 70) 
= 0.95, p = .422, f = .20.

The Experimenter watched the situation from a distance. Around 40 seconds after 
the conversation had come to an end s/he approached the pedestrian and explained 
that the two young women asking for directions were actually students conducting 
a study on eyewitness identification. If consent to participate was given, the Experi-
menter presented the lineup of the primary target. Participants were given unlimited 
time to make a decision, but were not allowed to reject the lineup. Subsequently, 
they rated how confident they felt about their identification decision on an 11-point 
scale ranging from 0% to 100%. The same procedure was followed for the secondary 
target. Participants were then asked to write down a short description of the event. 
This was done to introduce a short interval before participants were confronted with 
their identifications. Finally, participants were presented with the photo of the person 
they had identified in the primary and the secondary lineup and were sequentially 
asked to motivate their decisions. However, the identification made for the secondary 
target was always manipulated, leading participants to end up with a different photo 
than the one they had selected. The manipulated photo was either of high or of low 
similarity with the original choice, depending on the condition the participant was 
assigned to. Subsequently, participants were again asked to provide a confidence es-
timate for their earlier identification. Due to a procedural slip (neglect to present the 
scale) though, confidence data after the manipulation were unavailable for the first 19 
participants, leaving 52 participants for these confidence analyses. Participants were 
then handed the post-test questionnaire. Upon completion participants were thanked 
and fully debriefed.

results

An alpha level of .05 was used for all inferential analyses. For comparisons of means, 
we report Cohen’s d and f (Cohen, 1988) as measures of effect size. For 2 x 2 and for 2 
x 3 contingency tables, phi and Cramer’s V are reported, respectively.

blindness for one’s identification decisions
Overall concurrent detection was 31.4% (n = 22) and retrospective detection was 
59.2% (n = 42). Thus, in total 40.8% (n = 29) of the participants were completely blind 
to our manipulation. This percentage is in line with previous laboratory research into 
blindness for identification decisions (Chapter 3; Sagana et al., 2014b).
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Concurrent detection varied as a function of similarity, χ2(1, N = 71) = 9.98, p = .002, 
phi = 0.38. As expected, participants in the low similarity condition were more likely 
to concurrently detect the manipulation (48.6%), compared with participants in the 
high similarity condition (13.9%). Likewise, for retrospective detection, participants in 
the low similarity condition were more likely to detect the manipulation (74.3%) than 
participants in the high similarity condition (44.4%), χ2(1, N = 71) = 6.54, p = .016, phi 
= 0.30.

identification Accuracy, Post-decision Confidence and CA relation
Across the two targets, participants displayed low levels of identification accuracy 
(M = 46.4%, SD = 39.0), perhaps due to the life setting and the short exposure to the 
stimuli. Furthermore, participants’ performance was more accurate for non-manipu-
lated (57.7%) than for manipulated lineups (35.2%), χ2(1, N = 71) = 5.27, p = .026, phi = 
0.27. This is curious given that the targets in manipulated and non-manipulated trials 
were the same ones. Note, however, that manipulations were always performed for 
the secondary, more passive target. Given the less intense interaction with this target, 
compared to the primary target, the observed difference in identification accuracy 
was actually to be expected. Similar findings have been reported earlier, with lower 
identification accuracy in TP lineups for an accomplice than a perpetrator (Dempsey 
& Pozzulo, 2008). Wells and Pozzulo (2006), however, reported higher accuracy for 
the accomplice than the perpetrator, although they acknowledge that their finding 
is atypical.

We were most interested in whether blind participants differed from participants 
who detected the manipulation (detectors) in identification accuracy. Concurrent 
detectors were not more accurate than blind participants for the manipulated lineup, 
χ2(1, N = 71) = 1.46, p = .226, phi = 0.14. An effect was found, however, for retrospec-
tive detectors who were more accurate (45.2%) than blind participants (20.7%), x2(1, 
N = 71) = 4.53, p = .044, phi = 0.25. No such differences were observed for the non-
manipulated lineups, all χ2s(1, N = 71) ≤ .133, ps ≥ .715, phis ≤ 0.04.

As to post-identification confidence, participants in general displayed low levels of 
confidence before (M = 57.5%, SD = 21.8) and after the manipulation (M = 48.7%, SD = 
20.6). Interestingly, for the later to-be-manipulated lineup, retrospectively blind par-
ticipants were less confident (M = 43.1%) than retrospective detectors (M = 59.5%), 
t(59.7) = 2.80, p = .007, d = 1.78. For concurrent detection, the effect did not attain 
significance, t(69) = 1.83, p = .071, d = 1.11, although inspection of the means sug-
gested somewhat lower confidence for blind participants (M = 60.8%) than detectors 
(M = 65.5%). For the non-manipulated lineup, no differences occurred, all |t|s(69) ≤ 
1.35, ps ≥ .180, ds ≤ 0.77.
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In a next step, we conducted two mixed Analyses of Variance (ANOVA) with concur-
rent and retrospective detection (detectors vs. blind participants) as between-subjects 
variables and manipulation status (manipulated vs. non-manipulated lineups) and 
test time (before vs. after the manipulation) as within-subjects factors. We expected 
that this method would provide a more in depth analysis of the interplay between 
manipulation and blindness and confidence. Note that only n = 52 participants were 
included for this analysis. The results for concurrent and retrospective detection 
were analogous. The three way interaction effect between detection, manipulation 
status, and test time was significant, for concurrent, F(1, 51) = 16.26, p < .001, f = 
.33 and retrospective detection, F(1, 51) = 5.47, p = .023, f = .35. Consequently, we 
performed separate ANOVAs for detectors and blind participants, with manipulation 
status and test time as within-subject factors. For concurrently and retrospectively 
blind participants, there were significant main effects of manipulation status on post-
decision confidence, F(1, 35) = 16.83, p < .001, d = 0.57; F(1, 19) = 10.77, p = .004, d = 
0.62. Confidence rates were lower when a lineup had been manipulated (M = 44.7%, 
SD = 20.1; M = 37.5%, SD = 24.1) relative to when it had not been manipulated (M 
= 58.2%, SD = 24.7; M = 53.5%, SD = 27.1). All other effects were non-significant for 
blind participants, all Fs(1, 35) ≤ .799, ps ≥ .396, ds ≤ 0.04. For detectors, there was 
a significant interaction of manipulation status and test time for concurrent, F(1, 15) 
= 9.70, p = .007, f = .43, and retrospective detection, F(1, 32) = 9.14, p = .005, f = 
.65. Analyses of the simple main effects revealed that for the manipulated lineups, 
confidence estimates given before the manipulation were higher (M = 55.0%, SD = 
26.3; M = 55.3%, SD = 23.1) than estimates provided after the manipulation (M = 
21.9%, SD = 29.9; M = 36.9%, SD = 28.7) for concurrent, F(1, 15) = 11.09, p = .005, d 
= 1.17, and retrospective detection, F(1, 31) = 9.36, p = .005, d = 0.71. No such effect 
was found for the non-manipulated lineups for concurrent, F(1, 15) < 0.01, p = 1.00, d 
< 0.01, or retrospective detection, F(1, 31) = 0.04, p = .845, d = 0.04.

Finally, we examined whether the confidence-accuracy (CA) relationship was differ-
ent for blind participants vs. detectors. Note that a point-biserial correlation of rpb = 
.37 is considered large, rpb = .24 moderate, and rpb = .10 small (Cohen, 1988). Prior to 
the manipulation, the effect size of the CA association for detectors was small for the 
later to-be-manipulated lineup, r(40) = .10, p = .553, but large for the non-manipulated 
lineup, r(40) = .42, p = .005. For blind participants, the effect was large for both the 
later to-be-manipulated, r(27) = .54, p = .003, and the non-manipulated lineup, r(27) 
= .48, p = .009 (see Table 4.1 for a summary of the obtained CA correlations).

For detectors, confidence measured after the manipulation was negatively asso-
ciated with identification performance for the manipulated lineup, r(30) = -.23, p = 
.208. For the non-manipulated lineup, however, the CA correlation was positive and 
large, r(30) = .36, p = .040. For blind participants, the effects were large for both the 
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manipulated lineup, r(18) = .40, p = .083, and the non-manipulated lineup, r(18) = .53, 
p = .015. Note, however that lack of power prevented the former correlation from 
reaching significance. Overall, the results indicate that our manipulations had a more 
detrimental effect on the CA relation for detectors than for blind participants.

disCussion

The current study examined blindness for one’s eyewitness identification decisions 
in a real life setting. A subsidiary aim was to assess the role of similarity between 
the original choice and the manipulated outcome as a moderator of the effect. As 
expected, a large portion of participants failed to notice our manipulation concur-
rently (68.6%) and retrospectively (40.8%). Furthermore, blindness was facilitated by 
high similarity between target and manipulated outcome.

Replicating earlier findings (Chapter 3; Sagana et al., 2014b) the current study shows 
that blind identification decisions can occur at an alarmingly high level. Importantly, 
the effect was found for a broad age range and under realistic encoding conditions, 
enhancing the ecological validity of our findings. Nevertheless, there are some impor-
tant differences between the present field study and real world conditions. Specifically, 
due to ethical considerations, participants did not witness a real crime. Furthermore, 
they were not allowed to reject the lineup. Also, the intervals between the witnessed 
event, the identification decision, and the confrontation with the manipulated out-
come were much shorter than in a real life case. Yet, the testing conditions were less 
artificial than those in the typical laboratory experiment. Thus, although we might not 
be able to draw direct parallels to real world lineup identifications, the present study 
suggests, at a minimum, that blindness for one’s identification decisions may be more 
prominent in real life than in the laboratory. Specifically, in Sagana et al.’s (Chapter 3; 

table 4.1 | Point-Biserial Confidence-Accuracy Correlations for Manipulated and Non-Manipulated 
Lineups.

Manipulated lineup Non-manipulated lineup

rpb rpb

Before Manipulation

Detectors (n = 42) .10 .42**

Blind (n = 29) .54** .48**

After Manipulation

Detectors (n = 32) -.23 .36*

Blind (n = 20) .40 .53*

Note. Due to a procedural error, confidence data after the manipulation were unavailable for 19 partici-
pants, leaving 52 participants for these analyses. * p < .05. ** p < .01.
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2014b; Experiments 2a-c) laboratory studies concurrent detection rates ranged from 
66.7% to 75%, while retrospective detection varied from 94.4% to 100% when the ma-
nipulated outcome was presented immediately after the identification. In the current 
field study, the concurrent detection rate was 31.4% and retrospective detection was 
59.2%. These relatively low detection rates might be attributable to the turbulence 
and dynamics of the real life setting. Note that when Sagana et al. (Chapter 3; Sagana 
et al., 2014b; Experiment 3) inserted a 48hrs interval between the identification and 
the presentation of the manipulated outcome, the concurrent detection deflated to 
31.7%, retrospective detection to 60.6%, coming very close to the rates obtained in 
the present study. This convergence speaks to the validity of laboratory simulations 
and underlines the importance of conducting field research.

Our findings also support the hypothesis that when an element of ambiguity (i.e., 
everyday circumstances, longer interval) is introduced to the identification task, blind-
ness for one’s identification decisions becomes more prominent. Alternatively, one 
could argue that the high blindness rates found in the current study result from the 
low identification accuracy rates for the manipulated lineup. Indeed, retrospective 
detectors showed higher identification accuracy than blind participants, although this 
was not observed for concurrent detectors. This finding implies that blindness for one’s 
identification decisions depends on the original memory trace for the target. That is, 
witnesses with poor memory of the target fail to detect the discrepancies between 
the original representation and the manipulated outcome. However, earlier studies 
demonstrated that choice blindness is not a purely memory-based effect (Sauerland, 
Schell, et al., 2013). Furthermore, the current detection rates are comparable to prior 
findings (Chapter 3; Sagana et al., 2014b), where identification accuracy was over 
87%. Our identification accuracy rates are also in accordance with a recent field study 
(Horry et al., 2012) that summarized data of over 1,000 real lineups administered in 
England. Only 39.0% involved a suspect identification. It is unclear, though, how many 
of these lineups actually included the perpetrator.

Conversely, the low accuracy – high blindness effect fits well with the ambiguity ex-
planation for choice blindness (Merckelbach et al., 2011a). The poor memory for the 
original target may have caused an increased feeling of ambiguity in our participants 
while performing the identification task, hence fostering blindness. The ambiguity 
hypothesis is further supported by the findings regarding the similarity of the chosen 
and the presented photo in manipulated lineups. The high similarity between these 
photos may have worked as an additional source of ambiguity, leading to increased 
blindness rates for that condition, compared with the low similarity condition.

As for post-decision confidence, blind participants were less confident than detec-
tors for the later to-be-manipulated lineup. This suggests that low confidence may 
facilitate blindness. Note that the overall low confidence and accuracy rates for both 
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targets may reflect the difficulty of the identification task. Therefore, it may be the 
increased ambiguity inherent to the difficulty of the task that caused more blindness. 
Another explanation is that participants who wanted to reject the lineup in the first 
place indicated very low confidence, hence deflating the average confidence rates. 
Unfortunately, with the current design, we can only speculate about the role of confi-
dence as a moderator of blindness. Future studies relying on TA and TP lineups in fully 
counter-balanced designs could shed more light on this role.

Also related to post-decision confidence is the finding that our manipulation af-
fected its relationship with identification accuracy. Specifically, the manipulation 
undermined post-decision confidence. However, blind participants, in contrast to 
detectors, displayed strong CA relations both before and after the manipulation. The 
more prominent effect for detectors compared with blind participants implies differ-
ences in the decision making of the two groups. A plausible explanation for this pat-
tern could be that detectors might feel confused about the target for which they were 
to provide confidence ratings. Other studies have also found long-lasting effects of the 
manipulations studies. Specifically, in a follow-up, participants had to make a choice 
for the same stimuli as in the initial first round. The results showed that participants 
either chose the alternative that had been presented to them in the manipulated trial 
(Johansson et al., 2011) or adjusted their responses to match the direction of the 
manipulation (e.g., positive vs. negative, Merckelbach et al., 2011a; Sauerland, Schell, 
et al., 2013). Curiously, Sagana et al. (Chapter 3; Sagana et al., 2014b; Experiment 3)
reported that when participants performed the same identification task three to five 
months after the initial one, participants’ new, incorrect choices did not accord with 
the manipulated foil.

There are several limitations to our study that warrant discussion. Firstly, because 
we relied exclusively on TP lineups and forced choice decisions, the generalizabil-
ity of our findings to real world investigations is limited. In real lineup procedures, 
participants would (or at least should) be warned that the perpetrator may or may 
not be present and be given the option to reject the lineup (Wells et al., 1998). A 
second limitation, which is related to the forced choice decisions, concerns the low 
confidence identifications generated in our study. In real cases, it is unlikely that such 
low confidence identifications would be accepted as evidence in court. Thirdly, no 
criminal act was staged. We cannot exclude the possibility that high stress levels of an 
emotionally intense event would have affected the blindness rates. On the one hand, 
stress could impair the memory of the target (Deffenbacher, Bornstein, Penrod, & 
McGorty, 2004) leading to increased ambiguity when identifying the target and thus 
more blindness. On the other hand, stress could facilitate encoding of the witnessed 
event and facilitate memory for the target (Christianson, 1992) leading participants 
to be less willing to accept the manipulation. Fourthly, only a short retention interval 
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was inserted between the event and the identification task. In real cases, intervals 
would generally be longer (Horry et al., 2012; Shermer et al., 2011). Yet, a longer 
interval would cause the memory trace to fade, producing more ambiguity and prob-
ably higher rates of blindness (e.g., Sagana et al., 2012). Finally, we did not determine 
whether the manipulation had a long-lasting effect. This is difficult to implement in 
a field study. Nevertheless, such results could provide valuable insight regarding the 
impact of choice blindness on meta-cognition, long after the manipulation took place.

Moving to the practical relevance of the study, our findings have important im-
plications for lineup administrators and law enforcement bodies. Indeed, a lineup 
administrator could mistakenly write down the wrong identification decision. Given 
the present findings, one should expect that a large proportion of eyewitness would 
fail to detect such a mistake. One may object that the records of identification deci-
sions are unlikely to be incorrect or that witnesses usually sign their names next to the 
photo of the identified suspect. Considering, though, how often professionals make 
procedural errors, we suspect that such scenario is not all that unrealistic. As a matter 
of fact, errors made by forensic scientists such as mistakes in testing procedures (er-
roneous matches of bullets, foot- and fingerprints) together with police misconduct, 
are a major source of miscarriages of justice (Saks & Koehler, 2005). Having said that, 
it is worth mentioning that the second author, while presenting our research findings 
at a conference, was approached by a person from the audience who had experienced 
a switch in the identification she had made. Specifically, the person she had identified 
was present in the audience in court, while his brother was standing trial. The witness 
noticed this, but what if she had not? It might be worthwhile to explore systematically 
whether there exist similar procedural errors and how they were handled.

Apart from the lineup identifications, the effect of choice blindness can be relevant 
for identifications pertaining to events that took place many years before they are 
investigated, such as war crimes. Here, eyewitnesses often have to compare their 
memory of the perpetrator with a photo of that person from the distant past and a 
suspect of an elder age (e.g., John Demjanjuk’s case; Loftus & Ketcham, 1991). The 
increased ambiguity of the situation may facilitate blindness effects, as it is suggested 
to eyewitnesses that the suspect matches the memory of the perpetrator, using the 
presentation of the photo as proof.

Finally, our findings may inspire new research on eyewitnesses’ reports. Specifi-
cally, it is known from previous studies that people are relatively poor at recognising 
fabricated details in reports of one’s own autobiographical memories (Barclay & Well-
man, 1986; Merckelbach, Wessel, & Horselenberg, 1997). In the present study, we 
found that eyewitnesses are poor at monitoring the outcome of their identification 
decisions minutes after their choice. Hence, it seems reasonable to assume that wit-
nesses would fail to detect surreptitious changes in their description of a witnessed 
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crime due to choice blindness. This issue warrants further study and more gener-
ally, it would be interesting to explore how typical misinformation effects and choice 
blindness are related to each other (e.g., whether choice blindness sets the stage for 
misinformation effects).



5
The effect of choice reversals on blindness for 
identification decisions

This chapter is an adapted version of the following article:
Sagana, A., Sauerland, M., & Merckelbach, H. (in press). The effect of choice reversals on 
blindness for identification decisions. Psychology, Crime & Law.
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AbstrACt

The present study examined blindness for identification decisions from target-
present and target-absent lineups using a field study methodology. Eighty 
pedestrians were exposed to a staged theft. Subsequently, they were asked to 
identify the thief and the victim from separate, simultaneous six-person line-
ups. Their identification decision concerning the thief lineup was manipulated 
such that participants’ selections were exchanged with a previously unidenti-
fied lineup member (choice exchange) and lineup rejections were turned into 
identifications (choice reversal). Participants were seven to ten times less likely 
to detect choice exchanges (66.7%) compared with choice reversals (11.2%). 
Furthermore, identification accuracy was not a prerequisite for detection. 
Thus, rejections and particularly selections made from both target-present and 
target-absent lineups are susceptible to choice blindness. Finally, our study 
implies that for blindness in eyewitness identification decisions between-cate-
gory changes (i.e., choice reversals) are easier to detect than within-category 
changes (i.e., choice exchanges).
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introduCtion

At first glance, the case of B. Maughan (Wolchover, n.d.) looks like a typical police 
lineup procedure: A witness identified lineup member six from a live lineup in the 
presence of a solicitor. Subsequently, the lineup administrator wrote down and read 
back the identification statement to the witness and B. Maughan was charged with 
involvement in a road rage attack. What the lawyer who reviewed the identification 
tapes on appeal found, though, took him by surprise. The lineup administrator had 
written down a different lineup member than the one identified by the witness. Al-
though the administrator repeated aloud the wrong lineup number, both the witness 
and the solicitor failed to detect the mistake. This, then, signals a real live instance of 
an altered lineup decision that remained unnoticed (for details see Chapter 3; Sagana 
et al., 2014b). Although anecdotal, the Maughan case raises the question to what 
extent and under what conditions the outcome of eyewitness identification decisions 
can be corrupted by this type of error.

Recent research on the effect of choice blindness suggests that people can be 
oblivious to secret changes in the outcome of their decisions (Johansson et al., 2005). 
Applying the choice blindness paradigm in the case of lineup decision manipulations, 
Sagana, Sauerland and Merckelbach (Chapters 3 & 4; 2013, 2014b) found that almost 
40% of the witnesses failed to notice the change. Specifically, Sagana et al. (Chapter 4; 
2013) engaged pedestrians in a conversation with two experimenters who pretended 
to be tourists. Subsequently, pedestrians had to identify these two tourists from simul-
taneous, six-person photo lineups, using a forced-choice recognition format. Having 
provided a description of the witnessed event, participants were presented with their 
lineup decisions and were asked to motivate them. However, their selection for the 
second target was exchanged with another previously non-selected lineup member. 
Most participants (69%) failed to detect the identity manipulation when confronted 
with it (i.e., concurrent blindness). Furthermore, participants who had been accurate 
in their recognition decision from the outset were more likely to detect the manipula-
tion than those who had been inaccurate. To address the possibility that participants 
had noticed the change but refrained from revealing it, participants were informed 
about the possibility of a manipulation at the end of the experiment. Even then the 
blindness rate was still 40% (i.e., retrospective blindness). Moreover, earlier research 
suggests that compliance (Johansson et al., 2008; Johansson et al., 2005; Chapter 2; 
Sauerland, Sagana, et al., 2013), suggestibility (Merckelbach et al., 2011a; Sauerland, 
Schell, et al., 2013) or the tendency to react in socially desirable ways (Merckelbach 
et al., 2011a; Chapter 2; Sauerland, Sagana, et al., 2013) do not moderate blindness.

Additionally, Sagana, et al. (Chapter 3; 2014b) aimed to determine the border 
conditions of blindness for recognition decisions. In the controlled environment of 
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the laboratory and when the manipulated outcome was presented immediately after 
the selection (Experiments 2a-c), blindness for recognition decisions was comparably 
low (concurrent: 25-33%, retrospective: 0-6%). When a 48 hr interval between the 
recognition decision and the presentation of the manipulated outcome was inserted 
(Experiment 3), concurrent (68%) and retrospective (39%) blindness rates approached 
the levels reported in the field study. However, unlike the findings in the field study 
(Chapter 4; Sagana et al., 2013), identification accuracy did not predict neither con-
current nor retrospective detection rates. Thus, the authors suggested that memory 
strength, which is an important determinant of identification performance, is insuf-
ficient to explain blindness phenomena. Further support for this position comes from 
the finding that participants are capable of remembering their choices with preci-
sion when asked to do so, despite being blind to manipulations (Chapter 9; Sagana, 
Sauerland, & Merckelbach, 2014a). Another finding to consider is that blindness 
phenomena can occur minutes after the original choice (Hall et al., 2010; Johansson 
et al., 2005) as well as for decisions of personal relevance (Chapter 9; Hall et al., 
2012; Sauerland et al., 2014) and for autobiographical reports (Sauerland, Schell, et 
al., 2013), where one expects memory to be strong.

The work by Sagana et al. (Chapters 3 & 4; 2013, 2014b) was an essential first step 
in showing that blindness may have far-reaching implications for the legal domain. As 
the ambition of these pioneer studies was to provide an existing proof of blindness in 
typical eyewitness settings, the complexity of the experimental designs was restricted 
to keep the impact of confounders at a minimum. Specifically, these studies exclusively 
relied on target-present lineups and a forced choice format. However, the innocence 
or guilt status of the suspect is unknown in real cases, and every administered lineup 
may potentially be a target-absent lineup. In a target-absent lineup a covert manipu-
lation, where foil identification would be turned into a suspect identification, could 
lead to the imprisonment of an innocent suspect on false premises. Furthermore, in 
real cases eyewitnesses should be warned that the perpetrator may or may not be 
present in the lineup (Wells et al., 1998) and witnesses should be given the option to 
reject the lineup (i.e., nonchoosers). Accordingly, the question arises whether turning 
a lineup rejection into a positive identification (i.e., choice reversal) would elicit lower 
blindness rates than an exchange of lineup members (i.e., choice exchange). In the 
present study, we addressed this issue by examining blindness phenomena under 
conditions that are comparable to real lineup identification decisions.

Employing a field study methodology similar to the one used by Sagana et al. 
(Chapter 4; 2013), the current study aims to replicate previous findings on blindness 
for identification decisions and to expand our understanding of these errors by a) pre-
senting target-absent and target-present lineups and b) providing the option to reject 
the lineup. This enabled us to manipulate both choosers’ and nonchoosers’ decisions. 
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Specifically, nonchoosers’ rejections were turned into identifications (i.e. reversal) 
and choosers’ identification decisions were exchanged (i.e., exchange; swapped with 
a different lineup member). We refrained from turning lineup identifications into 
rejections because they are of little relevance to the legal system, as there is no incen-
tive for this type of conversion (although we acknowledge the possibility of an honest 
mistake). Finally, to further increase the ecological validity and the generalizability 
of our findings, a live mock crime was employed. All participants were individually 
exposed to the live theft of a backpack. Although a staged crime cannot mimic a real 
crime scene for ethical reasons, it can introduce the element of surprise and thus 
simulate realistic encoding conditions. Therefore, field experiments can differentiate 
our understanding of the mechanisms involved in eyewitness identification (Cutler 
& Penrod, 1995). The present field experiment provides insight into the readiness of 
eyewitnesses to detect changes in their identifications, for an event that occurred 
under conditions of divided attention which resemble real life. We therefore consider 
the field methodology a valuable research approach.

We assume that the mismatch between participants’ decision and the manipulated 
outcome would be greater for nonchoosers than for choosers. We base this assump-
tion on the belief that a selection implies a match between the memory of the culprit 
and one of the lineup members, while a rejection reflects a reluctance to identify any 
of the faces in the lineup as the culprit (Sporer et al., 1995; Weber & Brewer, 2006). 
Thus, when presented with the manipulated outcome, for choosers the comparison 
would rest on the specific facial characteristic of the identified suspect (“Did I identify 
this person or another person?”), while for nonchoosers the comparison would rest on 
a higher and less ambiguous decision level (“Did or did I not make an identification?”). 
In other words, the manipulation constitutes a within-category change for choosers 
but a between-category change for nonchoosers. Accordingly, we hypothesize that 
nonchoosers would be more resistant to manipulations than choosers. In line with 
this assumption is also research on the related phenomenon of change blindness, 
which refers to the inability to detect visual changes if these are combined with visual 
disturbance (e.g., eye-movement, blink, distracting stimuli). For example, presented 
with intact and scrambled versions of schematic faces, participants were more likely 
to detect a change when intact and scrambled faces were interchanged (between-
category) than when a scrambled or intact face was changed into another scrambled 
or intact face (Lyyra, Mäkelä, Hietanen, & Astikainen, 2014). These results indicate 
that between-category changes are more easily detected than within-category 
changes. Moreover, assuming that rejections occur more often for target-absent than 
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for target-present lineups, we expect blindness rates to be higher for target-present 
compared with target-absent lineups. Finally, based on earlier findings suggesting 
that even people who are accurate in their identification decision are susceptible to 
blindness manipulations (Chapter 4; Sagana et al., 2013), we expect identification ac-
curacy to be unrelated to blindness levels in both choosers and nonchoosers.

method

Participants
Eighty participants (19 male, Mage = 21.6, SDage = 4.7, age range 18-49) who were most-
ly bachelor (58.9%) and master (31.3%) students on their way to enter a university 
building. took part in this study. The educational level of eight participants (10.0%) is 
missing because, in order for the thief to remain visible equally long amongst partici-
pants, the play of the crime scene interfered with the collection of the demographics. 
All participants were tested individually on a voluntary basis and no incentives were 
granted. The study was approved by the standing ethical committee of the faculty.

material

Lineups
Three target-absent (TA) and three target-present (TP) simultaneous photo lineups 
were created. The target persons were three psychology students (one female, age 
range: 22-25 years). Head and shoulder photos were selected to fit the description of 
the respective targets (effective sizes determined as Tredoux’s E values ranged from 
4.13 to 5.00; Tredoux, 1998; 1999). Lineups consisted of six 7.0 x 6.0 cm frontal face, 
head and shoulder photos, presented in three pictures a row, on a 29.7 x 21.0 cm 
laminated display board. Each lineup included one target (i.e., perpetrator or victim) 
or replacement of the target and five foils. On the right side of the board, next to the 
six photos, a rejection option was provided.

Post-test questionnaire
In order to examine whether participants noticed our manipulation, yet refrained from 
mentioning it, we administered a post-test questionnaire (adjusted from Johansson 
et al., 2008). Participants were first asked whether they encountered any problems 
during the experiment and what the nature of these problems was. Subsequently, 
they were falsely informed that the study employed two conditions: one in which 
their identification decisions had been changed (experimental condition) and another 
where their decisions had remained intact (control condition). Participants were in-
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vited to indicate in which condition they thought they had participated. If participants 
responded that they had been assigned to the experimental condition, they had to 
indicate how many times and for which target(s) they had noticed a manipulation. 
These answers, if correct, were counted as retrospective detection.

design
A 2 (manipulation status: manipulated vs. non-manipulated lineups) x 2 (lineup mode: 
TA vs. TP) within-subjects design was employed. To avoid recognition effects caused 
by differences in distinctiveness and anchoring, we counterbalanced a) which of the 
two male experimenters2 acted as the victim or the actual experimenter, and b) the 
sequence of TA and TP lineup mode across perpetrator and victim lineups (i.e., TA-TP, 
TA-TA, TP-TA, and TP-TP). Detection rates did not vary as a function of the experi-
menter, all χ2s(1, N = 80) ≤ 1. 93, ps ≥ .165, phis ≤ .15, or as result of the lineup mode 
sequence, all χ2s(3, N = 80) ≤ 7.16, ps ≥ .062, Cramer Vs ≤ .30. Therefore we will not 
discuss these factors any further.

Detection rates served as the dependent variable and were measured concurrently 
and retrospectively. Concurrent detection refers to detection immediately after the 
presentation of the manipulated outcome (e.g., “I haven’t chosen her. I believe the 
correct culprit in not among the photos”, or “I chose No 2 because of her hair style.”). 
Retrospective detection additionally includes detection reported in the post-test 
questionnaire. That is, all concurrent detections are per definition also retrospective 
detections. Finally, based on the identification outcome two additional dependent 
variables were calculated, namely lineup outcome (selection vs. rejection) and identi-
fication accuracy (accurate vs. inaccurate).

Procedure
Data collection took place at the campus of a European university. Participants were 
individually approached by one of the two male experimenters and were asked if 
they wanted to participate in a short study on face perception. This cover story was 
used to mask the real purpose of the study and to facilitate the controlled unfolding 
of a mock crime that took place while participants were engaged in a conversation 
with the experimenter. Upon agreement, participants signed a first informed consent 
form. At that point the experimenter set down his backpack slightly behind him a few 
centimetres away from his standing point. Subsequently, the experimenter engaged 
participants in a conversation about their demographics. Meanwhile, the ‘thief’ 
approached the scene. While navigating herself around the experimenter and the 

2 A female experimenter with an Icelandic background acted always as the thief. This had to do with 
her limited capacity to interact with the participants in their native language (i.e., Dutch), which was 
a safety prerequisite imposed by the ethical committee.
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participant the thief kept track of the time on her cell phone so that she would be 
visible for 40 seconds. After 40 seconds had elapsed, she grabbed the experimenter’s 
(who from this point onward will be referred to as the victim) backpack and rushed 
into the university building. After initially acting confused (to allow the thief to get out 
of sight), the victim excused himself and hurried after the thief.

At that instant, participants were approached by the second experimenter who 
immediately revealed that the event had been staged and explained that the study 
was about eyewitness testimony. If consent to continue with the study was given, the 
victim and thief lineups were presented in succession. Participants were instructed 
that the target may or may not be present, were allowed to reject the lineup, and 
were given unlimited time to make a decision. In order to introduce a short interval 
between the identification decision and the confrontation with this decision, par-
ticipants were asked to provide a short written description of the event. Although no 
time limit was imposed for this task, participants took no more than a few minutes 
to complete their reports (note that the entire experiment lasted no more than 15 
min). Next, participants were presented with their two lineup decisions (i.e., with 
the identified lineup member or a question mark when the lineup had been rejected) 
and were asked to explain the reasons for their decision. Participants were always 
first presented with their victim lineup decision and then with the thief lineup deci-
sion. However, the decision made for the thief lineup was manipulated. Specifically, 
lineup member 1 was exchange with lineup member 2, member 3 with member 4, 
and member 5 with member 6. In the case of a lineup rejection, participants were 
presented with the photo of the perpetrator when they had been presented with 
a TP lineup earlier and the photo of the replacement of the target when they had 
been presented with a TA lineup. This was done because these manipulations are 
the only ones that could result in a conviction. We refrained from manipulating both 
lineups (victim and thief). Rather we first confronted participants with their decision 
in the non-manipulated lineup. This was to gain participants’ trust and attention and 
to familiarize them with the lineup procedure (see Chapter 4; Sagana et al., 2013 for 
a similar approach). Furthermore, we manipulated the thief lineup decision, rather 
than the victim lineup decision, as this decision is forensically most relevant. Finally, 
participants received the post-test questionnaire, were thanked, and fully debriefed.

results

blindness for identification decisions
Across all 80 performed manipulations, concurrent blindness was 68.7% (n = 55). Ret-
rospectively, 55.0% (n = 44) of the manipulations remained undetected. As expected, 



97

Choice reversals on blindness for identification decisions

5

participants were less likely to be blind to manipulations from TA (concurrent: M = 
55.0%, 95% CI [39.8, 69.3]; retrospective: M = 42.5%, 95% CI [28.5, 58.7]) than from 
TP lineups (concurrent: M = 82.5%, 95% CI [68.1, 93.1]; retrospective: M = 67.5%, 95% 
CI [52.0, 79.9]), all χ2s(1, N = 80) ≥ 5.05, ps ≤ .025, phis ≥ .25, although lineup outcome 
(selection vs. rejection) did not depend on target presence, χ2(1, N = 80) = 1.86, p = 
.172, phi = .15.

the effect of the non-manipulated lineup on blindness rates
Considering that the manipulated lineup was always presented second, we first tested 
whether the identification decision in the non-manipulated lineup affected blindness 
rates. Identification accuracy for the victim lineup was high (M = 72.5%, 95% CI [61.9, 
81.1]), and considerably lower for the thief (M = 42.5%, 95% CI [32.3, 53.4]), McNemar 
χ2(1, N = 80) = 12.02, p = .001. The longer interaction time with the victim (i.e., the 
experimenter) compared with the thief may have been responsible for this difference, 
despite the central role of the thief in the crime scene. Consequently, we performed 
binary logistic regression analyses with detection (detected vs. non-detected) as 
dependent variable, and lineup outcome (selection vs. rejection) and identification 
accuracy (accurate vs. inaccurate) of the non-manipulated victim lineup as predictors. 
Neither of the factors predicted blindness rates, all Wald χ2s(1, N = 80) ≤ 0.75, ps ≥ 
.388. Therefore, for the remaining analyses we discuss result only for the thief lineup; 
that is the lineup where a manipulation was performed.

blindness as a function of lineup outcome
In the current study, we were most interested in whether lineup outcome could de-
termine participants’ ability to detect our manipulations. To this end, we performed 

 

figure 5.1 | Proportion of concurrent and retrospective detection as a function of lineup outcome (se-
lection vs. rejection). Error bars represent 95% confidence intervals.
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binary logistic regression analyses with detection (detected vs. non-detected) as 
dependent variable, and lineup outcome (selection vs. rejection) as predictor. Analy-
ses including target presence (present vs. absent) and the interaction effect of target 
presence and lineup outcome as additional predictors did not increase the variance 
explained by the model (concurrently: 82.5%; retrospectively: 71.3%). Therefore, we 
will only discuss the simpler model. The analysis returned a significant effect of lineup 
outcome for concurrent, Wald χ2(1, N = 80) = 18.59, p < .001, and retrospective detec-
tion, Wald χ2(1, N = 80) = 11.49, p = .001. Figure 5.1 represents the mean concurrent 
and retrospective blindness rates as a function of lineup outcome. Inspection of the 
associated odds ratio showed manipulations involving selections to be 10 times less 
likely to be detected concurrently and 7.5 times less likely to be detected retrospec-
tively than manipulations involving rejections. Thus, as expected, lineup selections 
were associated with higher blindness rates.

One might argue that the difference in blindness rates for rejections vs. selections 
could be attributed to the fact that for selections we performed manipulations both 
towards and away from the suspect as these different kinds of manipulations are 
different in nature. To address this concern we performed the analysis again, this 
time including only those selections that involved a change towards the suspect. The 
results remained largely the same, with lineup outcome being a significant predictor 
of concurrent, Wald χ2(1, N = 31) = 9.73, p = .002, and retrospective detection, Wald 
χ2(1, N = 31) = 6.18, p = .013. Manipulations of selections were 5.4 to 9.0 times less 
likely to be detected than those of rejections.

blindness as a function of identification Accuracy
Considering the vast differences in detection rates between selections and rejections, 
we examined the role of identification accuracy on detection separately for selections 
and rejections. The low number of blind participants (n = 3) among those who rejected 
the lineup (n = 17) allows only a descriptive approach to the data. At a descriptive 
level, of the 11 participants who made a correct rejection 10 (90.9%) detected the 
change both concurrently and retrospectively. Of the 6 participants who made an 
incorrect rejection 4 (66.7%) detected the change concurrently and 5 (83.3%) did ret-
rospectively. However, given the small number of the observations, we cannot draw 
conclusions about the effect of accuracy on blindness rates for lineup rejections. For 
selections, chi-square tests looking at detection rates as a function of identification 
accuracy revealed a significant effect of accuracy on concurrent, χ2(1, N = 63) = 4.32, p 
= .044, phi = .26, but not on retrospective detection, χ2(1, N = 63) = 2.19, p = .193, phi 
= .19. Specifically, participants who made an accurate selection from the thief lineup 
displayed higher blindness rates concurrently (M = 93.7 %, 95% CI [86.6, 100]) than 
those who made an erroneous selection (M = 75.0%, 95% CI [61.0, 89.0]).
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disCussion

The present study aimed to investigate the effect of blindness for eyewitnesses’ 
identification decisions under naturalistic encoding conditions. Above and beyond 
the replication of earlier findings indicating that blindness phenomena occur for 
eyewitness recognition decisions (Chapters 3 & 4; Sagana et al., 2013, 2014b), the 
current study extended our knowledge by showing that blindness occurs under condi-
tions that come close to a real eyewitness setting. Importantly, our findings suggest 
that between-category changes are easier to detect than within-category changes in 
eyewitness identification decisions.

In particular, participants remained concurrently blind to our covert manipulations 
at a 68.7% rate and retrospectively at a 55.0% rate. Furthermore, our hypothesis that 
manipulations applied to rejections would be more likely to be detected compared 
with manipulations applied to selections was supported by the findings. In fact, rejec-
tion manipulations were approximately seven to ten times more likely to be detected 
than selection manipulations. Relatedly, blindness rates for manipulations of target-
absent lineups were relatively low compared with those of target-present ones. 
Clearly, the effect may ally with the higher number of nonchoosers in target-absent 
than in target-present lineups (on a descriptive, but not statistically significant level). 
Finally, and in line with previous work looking into the role of memory in blindness 
phenomena (Chapters 3, 8 & 9; Sagana et al., 2014a, 2014b; Sauerland et al., 2014), 
poor identification accuracy was not a precondition for blindness. In fact, when identi-
fication accuracy influenced blindness, the effect was in the opposite of the expected 
direction. Indeed, for selections, blind participants were more accurate than detec-
tors. This is a surprising finding pointing to the fact that, before we can formulate firm 
conclusions about the effect of accuracy on blindness, more conceptual replications 
of the present study are needed.

Consequently, it may be difficult to attain blindness for lineup rejections that are 
turned into identifications. Nevertheless, the reduced probability of blindness for 
manipulations applied to rejections should not be confused with a lack thereof. A 
non-trivial minority (12-18%) of participants did accept having made a positive identi-
fication while they had in fact rejected the lineup. Thus, our findings do not imply that 
a rejection per se inoculates against blindness but they signal that the obviousness of 
the change is critical for the effect. We would expect a selection that is turned into a 
rejection to elicit comparable detection rates as a rejection that is turned into a posi-
tive identification. To conclude, the probability of noticing changes applied to one’s 
identification decision is higher for higher-order and thus more fundamental choice 
reversals compared with choice exchanges. Similarly, and despite the detection ad-
vantage of target-absent lineups, the high blindness rates for both target-absent and 
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target-present lineups affirm that identification decision manipulations can affect the 
guilty as well as the innocent target.

From a theoretical stance, the increased detection rate for nonchoosers compared 
with choosers appears to be related to a greater attentional shift for the between-
category than the within-category changes (Lyyra et al., 2014). This interpretation is 
consistent with the asymmetric features in choosers’ and nonchoosers’ identification 
decisions possess (Sauerland et al., 2012; Weber & Brewer, 2004). Specifically, the 
eyewitness literature holds that while choosers base their identification decisions 
on the match between their memory of the culprit and one of the lineup members, 
nonchoosers’ decisions seem to reflect a reluctance to identify any of the faces in the 
lineup as the culprit (Sporer et al., 1995; Weber & Brewer, 2006). Therefore, when 
presented with a different lineup member, to detect changes choosers should focus 
their attention on the specific facial configuration of the manipulated face. Conversely, 
nonchoosers’ attention should be more easily drawn to the fact that they are actually 
presented with a face while they should be presented with none. Hence, for non-
choosers the subsequent presentation of a selection constitutes a distinct category 
conversion that is difficult to adopt as it directly contradicts their decision. From a 
theoretical point of view, turning a selection into a rejection should be an alteration 
equally difficult to accommodate as turning a rejection into a selection. That is be-
cause once a choice has been made, the witness is under the impression that at least 
one lineup member was a match. Hence, both types of manipulations (i.e., a rejection 
turned into a selection and vice versa) would constitute a between-category change. 
Although in the present study, we refrained from turning selections into rejections, a 
study testing this type of reversal may be beneficial for the theoretical understanding 
of blindness for identification decisions.

An alternative, yet related explanation for the increased detection of choice rever-
sals comes from research on blindness for manipulations of self-reported symptoms 
(Merckelbach et al., 2011a, 2011b). Specifically, Merckelbach et al. reported that 
participants who were blind to manipulations of their psychological symptom rat-
ings had initially scored higher both on the manipulated and the control symptoms 
compared with detectors. This indicates that participants who more frequently gave 
zero responses reflecting categorical decisions (“I don’t have this symptom”) were 
more likely to detect manipulations of their symptom ratings. Drawing from the 
misinformation literature (Loftus, 2005; Loftus & Hoffman, 1989), Merckelbach et al. 
attributed the stronger tendency to blindness for non-zero responses to an increased 
ambiguity participants experienced compared with giving zero responses. That is, 
participants who gave non-zero responses may be more ambivalent as to which 
answer they provided than participants who categorically rejected the symptom as a 
whole. This in turn raises the probability of misinformation acceptance. Our findings 
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are in line with this conceptualization because a lineup rejection can be viewed as an 
equivalent of a zero response.

Moving to the practical relevance of the present study, our findings imply that 
an innocent suspect might be at risk when a smooth manipulation takes place in a 
real-world investigation. Notably, the risk is greater in the presence of foil identifica-
tions rather than rejections. Although some might object to the idea of identification 
decisions being altered in real investigations, the Northern California Innocence 
Project report on prosecutorial misconduct cases sides with the idea (NCIP; Ridolfi 
& Possley, 2010). The report reveals 4,000 cases of alleged misconduct, in 707 of 
which the courts explicitly established that the prosecutors deliberately mishandled, 
mistreated or destroyed evidence. Against this background, our findings highlight the 
importance of double-blind identification administration that leaves little room for 
secret manipulations.

All in all, the current study extends the findings that blindness phenomena are 
relevant to eyewitness identifications by demonstrating that such phenomena can 
occur for choosers and, to a lesser extent, nonchoosers, as well as for target-present 
and, to a lesser extent, target-absent lineups. Hence, identification decision manipu-
lations could jeopardize the liberty of innocent suspects. Furthermore, our findings 
suggest that it is more difficult to convert a lineup rejection into a positive identifica-
tion than to swap among identifications, which is good news for the judicial system. 
In sum, then, our findings contain important lessons for lineup administrators and 
law enforcement bodies. Certainly, future research is to determine the magnitude 
of blindness in real cases. Having said that we believe that research on blindness for 
identification decision is critical for the legal practice as it can provide useful insights 
into eyewitnesses’ decision making.
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Eyewitnesses’ blindness for own- and other-race 
identification decisions

This chapter is an adapted version of the following article:
Sagana, A., Sauerland, M., & Merckelbach, H. (2015). Eyewitnesses’ blindness for own- and 
other-race identification decisions. Manuscript in preparation.
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AbstrACt

The aim of the present study was to test the impact of own-race bias on eyewit-
nesses’ blindness for their own identification decisions. We hypothesized that 
blindness for one’s identification decision would increase for other- compared 
with own-race identifications due to the increased ambiguity of the former 
condition. To test this hypothesis, Black African (n = 40), White African (n = 
43), and White European participants (n = 40) were asked to identify white 
targets. Specifically, participants watched four mock crime films and made 16 
identifications from target-present and target-absent simultaneous lineups. All 
targets were of Caucasian origin. Forty-eight hours later, participants returned 
to the lab and were asked to justify four of their identification decisions. How-
ever, for two of the four identifications participants were not presented with 
their original choice, but with a different non-identified lineup member. In line 
with our hypothesis, participants who made other-race identifications were 
less likely to detect the manipulations (concurrent: 5%, retrospective: 31%) 
compared with participants who made own-race identifications (concurrent: 
12 - 21%, retrospective: 41- 45%). Unexpectedly, rejections that were turned 
into identifications were not more likely to be detected than interchanged 
identification decisions. These findings shed light on how choice blindness may 
affect eyewitness identification decisions and highlight its potential negative 
consequences for legal proceedings.
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introduCtion

The doctrine that we are rational thinkers, who deliberate and objectively weight 
evidence, is a deeply encrypted belief. But how much can we rely on the rational-
ity of our decisions? Research on the so-called choice blindness shows that people 
often fail to detect changes in the outcome of their decisions, when these are se-
cretly manipulated (Johansson et al., 2005). In a typical choice blindness experiment, 
participants are asked to indicate their preferred alternative in a binary task. In a 
subsequent interview, they are confronted with the non-chosen alternative, which is 
presented as it was their choice. The acceptance of this manipulated outcome as the 
product of their own choice is termed choice blindness. In fact, for choices concerning 
facial (Johansson et al., 2008; Johansson et al., 2005), auditory (Chapter 2; Sauerland, 
Sagana, et al., 2013), gustatory and olfactory decisions (Hall et al., 2010), no more 
than 13-19% of choice switches are detected immediately (concurrent detection).
When participants are asked about the performed manipulations after the end of the 
experiment (retrospectively), detection rates are no higher than 44%. Thus, people 
seem to have limited insight into their decision outcomes.

Recently, Sagana, et al. (Chapter 4; 2013) examined choice blindness for eyewit-
nesses’ facial recognition decisions. Specifically, pedestrians in the centre of a Euro-
pean city were engaged in a conversation with two experimenters who pretended to 
be tourists. Shortly thereafter, the pedestrians were asked to identify the two experi-
menters from separate simultaneous photo lineups using a forced-choice recognition 
decision format. Subsequently, they were confronted with their selection and asked 
to motivate their decision. However, for the second target, the chosen lineup member 
was swapped with a previously non-identified member. Concurrently only 31.4% and 
retrospectively 59.2% of the participants detected this identity manipulation. These 
detection rates are elevated compared with previous choice blindness research. This 
should not come as surprise though given that an identification task requires an 
absolute judgment (correct vs. incorrect) compared with an evaluative judgment that 
preference decisions incorporate (Chapter 3; Sagana et al., 2014b). Hence, the authors 
argued that introducing an element of ambiguity to the task facilitates blindness (see 
also, Merckelbach et al., 2011a). Ambiguity refers to vagueness and imprecision in the 
stimuli that allow for multiple interpretations (Sloman et al., 2010). Ambiguity may 
occur in a variety of everyday circumstances such as long retention intervals between 
indicating the decision and being presented with the manipulated outcome, or bad 
viewing conditions. We assume that other factors that increase task ambiguity also 
facilitate blindness.
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One such factor with clear legal implications is to induce cross-race identifications. 
According to the own-race bias (ORB) people have difficulties in recognizing faces3 of 
a race other than their own (Barkowitz & Brigham, 1982; Brigham & Barkowitz, 1978; 
for a meta-analytic review see Meissner & Brigham, 2001). In a classic ORB paradigm 
other-race identifications elicit a lower proportion of accurate identifications and a 
higher proportion of misidentifications than own-race identifications. Apparently, 
people store own-race faces more accurately and efficiently in memory compared 
with other-race faces, resulting in confusion and vagueness (e.g., Rhodes et al., 2009; 
Wright, Boyd, & Tredoux, 2003).

Several theories aim to explain the recognition advantage for own compared with 
other race faces (for a review see Sporer, 2001b; Young et al., 2012). Following Young 
et al.’s (2012) classification, three broad theoretical perspectives emerge: perceptual 
expertise, social cognitive and hybrid theories. Perceptual expertise theories (e.g., dif-
ferential processing style, Michel et al., 2007; Rhodes et al., 1989; face space model, 
Valentine, 2001) explain ORB as people’s greater ability in processing and distinguish-
ing own compared with other race faces. Conversely, social cognitive theories (e.g., 
feature selection model, Levin, 2000; cognitive disregard, Rodin, 1987) attribute ORB 
in peoples’ tendency to think categorically (i.e., in-group vs. out-group). Hence, they 
rely on the broad social group membership instead of the unique characteristics of 
a face, predominantly for out-group targets. Lastly, the more recent hybrid theories 
(e.g., categorization-individuation model, Hugenberg, Young, Bernstein, & Sacco, 
2010; ingroup/outgroup model, Sporer, 2001a) postulate that both perceptual exper-
tise and social cognitive factors contribute to the ORB. Regardless the mechanism 
though, all theoretical perspectives hold that identifications for other-race faces are 
more difficult compared with own-race ones, and thus more ambiguous. As said be-
fore, ambiguity appears to foster choice blindness. With these considerations in mind, 
the present study tested whether eyewitnesses’ blindness would be more prominent 
for other than for own-race identification decisions.

To fully grasp the influence of the ORB on eyewitnesses’ blindness for their identi-
fication decisions, it is important to examine the interracial contact hypothesis. This 
hypothesis holds that the ORB is a consequence of limited contact with other races 
(Brigham & Malpass, 1985; Chiroro & Valentine, 1995). A crucial prediction that can be 
derived from this hypothesis is that persons who have high interracial contact would 
be equally accurate in recognizing faces of their own as well as of the other race. 
To test this, Chiroro and Valentine (1995) compared Africans and Britons who had 

3 In the context of eyewitness identification, ambiguity and task difficulty may appear equivalent. 
Indisputably, bad viewing conditions and longer intervals increase the difficulty of the identification 
task. Ambiguity though is a wider construct that incorporates additional elements which are known 
to influence decision making such as mood or the context (Loewenstein & Small, 2007).
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either frequent or infrequent contact with black and white individuals, respectively. 
Supporting the contact hypothesis, participants with frequent contact with other-race 
individuals were less likely to exhibit ORB than participants with infrequent contact 
with other-race individuals. Similar findings have been reported for Chinese and 
Caucasian participants (Hancock & Rhodes, 2008). Furthermore, training individuals 
to memorize or discriminate between own and other race faces is advantageous for 
other-race recognition (e.g., Hugenberg et al., 2010; Levin & Beale, 2000). In line with 
the idea that interracial contact facilitates recognition of cross-racial characteristics 
and hence reduces ambiguity, we hypothesized that interracial contact would moder-
ate blindness rates for other-race identifications.

To test our hypotheses we compared Black and White African and European par-
ticipants’ identification performance for simultaneous lineups. We hypothesized that 
other-race identifications would elicit higher blindness rates than own-race identifica-
tions due to the increased difficulty posed by the ORB to the latter group. However, 
Black participants were the only ones to make other-race identifications. Therefore, 
Black participants were expected to exhibit higher blindness rates than White partici-
pants. Additionally, blindness levels were expected to be moderated by the degree of 
interracial contact.

Aside from the effect of ORB on blindness rates, we tested two additional hypotheses 
about how blindness is related to target-present and target-absent lineups. Although 
earlier studies used target-present lineups exclusively (Chapters 3 & 4; Sagana et al., 
2013; Sagana et al., 2014b), in a recent study Sagana, Sauerland and Merckelbach 
(Chapter 5; 2015) presented participants with both target-absent and target-present 
lineups in order to provide a more complete picture of the effect. Specifically, they 
were interested in differences between participants who made a positive identifica-
tion decision (i.e., choosers) and participants who rejected the lineup (i.e., nonchoos-
ers). To that end, they manipulated both choosers’ and nonchoosers’ decisions. If 
participants had made a rejection, they turned this into a positive identification (i.e., 
choice reversal). If participants had made a positive identification, they swapped their 
choice with a different lineup member (i.e., choice exchange). They hypothesized that 
choice exchanges (i.e., nonchoosers, whose rejections were turned into identifica-
tions) would be more resistant to manipulations than choice reversals (i.e., choosers, 
whose identifications were interchanged). This assumption was based on the idea that 
when presented with the manipulated outcome, for choosers the comparison would 
rest on the specific facial characteristic of the identified suspect (“Did I identify this 
person or another person?”), while for nonchoosers the comparison would rest on a 
higher and less ambiguous decision level (“Did or did I not make an identification?”). 
Accordingly, the manipulation constitutes a within-category change for choosers but 
a between-category change for nonchoosers. Therefore, the mismatch between the 
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action and outcome is greater for nonchoosers than for choosers, resulting in a detec-
tion advantage for nonchoosers compared with nonchoosers. The results supported 
their hypothesis; participants were seven to ten times less likely to detect choice 
exchanges (66.7%) than choice reversals (11.2%). The present study aims to replicate 
these findings in a laboratory setting. Therefore, we expected nonchoosers to exhibit 
lower blindness rates than choosers. Note that, following the Sagana et al.’s (Chapter 
5; 2015) procedure, we refrained from turning identifications into rejections as such 
a conversion is of no practical relevance for legal proceedings. A rejection, even if it 
occurred as a result of blindness, would not qualify for a case to proceed to court.

Inaccurate identification decisions (foil selection or incorrect rejection) are interest-
ing in this context. Inaccurate identifications imply a faint memory trace of the target, 
which adds another source of difficulty to the identification task. As such, we expected 
identification accuracy to moderate blindness for both choosers and nonchoosers. 
Earlier research lends some support to this assumption. Specifically, Sagana et al. 
(Chapter 4; 2013) reported that concurrent detectors were more accurate in their 
recognition decisions than blind participants. Note, however, that blindness phenom-
ena cannot be reduced to weak or decayed memory (Chapters 3, 5 & 9; Sagana et al., 
2014a; Sagana et al., 2014b, 2015) as blindness is prominent even minutes after the 
original choice (Hall et al., 2012; Johansson et al., 2005) and with stimuli of personal 
and moral significance (Hall et al., 2013; Sauerland, Mehlkopf, Krix, & Sagana, in press; 
Sauerland, Schell-Leugers, & Sagana, 2015; Sauerland, Schell, et al., 2013).

method

Participants
In total N = 123 (Mage = 24.4, SDage = 9.2, age range: 18 - 65) participants took part 
in the study. Based on their ethnical background, participants were assigned to the 
following three groups: Black African (n = 40, 19 men), White African (n = 43, 11 men) 
and White European (n = 40, 9 men). Participants were students (82.4%) of various 
majors (36.8.7% arts and social sciences, 15.5% psychology, 3.1% mental health, 2.1% 
engineering) or worked in the public sector (5.9%), private sector (2.5%), and aca-
demia (4.2%), or did not specify their background (5.0%). Participants were tested at 
South-African and European university, respectively. The study was approved by the 
Ethical Committees of both universities. Participation was voluntary and participants 
received either no incentives or course credit in return for their participation. All 
participants were tested individually.
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materials

Stimulus films
Four films showing minor offences with a mean duration of 3:07 minutes (duration 
range: 2:60 – 3:34 min) were used as stimuli. Two films showed the theft of a wallet 
at a university cafeteria (Cafeteria1 & Cafeteria2) and one film the theft of a wallet in 
a bar (Bar). The fourth film was about an assault attempt at a bus stop (Bus). In each 
film, there were four different actors: a perpetrator, a victim, and two bystanders. 
Given that we were mainly interested in the effect of ambiguity rather than ORB we 
consider is substantial to include only white targets in the films. Therefore, all targets 
were white Europeans from Germany and the Netherlands. Each target was in sight 
for at least 100 s, with close-ups of 2 to 9 s. All targets were shown from frontal 
and side views. The films were presented either in the order Cafeteria1, Bus, Bar, 
Cafeteria2 or Cafeteria2, Bar, Bus, Cafeteria1. Since detection rates (χ2s ≤ 3.09, ps ≥ 
.079, phis ≤ 0.16) and identification accuracy (χ2s ≤ 7.95, ps ≥ .070, phis ≤ 0.25) did not 
differ as a function of video order, we will not discuss this factor any further.

Lineups
A total of 24 simultaneous photo lineups were created. For the four perpetrators and 
victims, both target-present and target-absent lineups were created. We were mainly 
interested in the four perpetrator identifications which are of the highest relevance 
in a criminal investigation and in lineup identification decisions. However, we also 
created target-absent and present lineups for the victim to avoid participants getting 
suspicious of the purpose of the study. For the bystanders, only target-present lineups 
were constructed and they were also used to mask the full purpose of the study. The 
uneven base rate of target-present and target-absent lineups might have increased 
the tendency of participants to choose. However, this difference could be controlled 
for due to the increased memory strength, given the small interval between watching 
the film and performing the identification. Thus, neither the victim nor the bystander 
lineups were analysed. To avoid anchoring effects, the target-present and target-
absent lineups were counterbalanced across videos and perpetrator and victim tar-
gets. Hence, for two videos the perpetrator lineups were target-absent and the victim 
lineups were target-present, whereas the reverse was true for the other two videos.

Head and shoulder photos were selected to match the description of the respective 
targets (effect sizes determined as Tredoux’s Es ranged from 2.50 to 5.76; Tredoux, 
1998; Tredoux, 1999). The pictures were presented on a 2 x 3 array and participants 
had unlimited time to make their choice. Thus, each lineup included one target (i.e., 
perpetrator, victim or bystander) or replacement of the target, and five distractors. 
On the right side of the screen, next to the five photos, participants were given the 
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option to reject the lineup. The size of the photos, as presented on the computer 
screen, was 4 cm x 5 cm.

Questionnaires
Interracial Contact Questionnaire. The interracial contact questionnaire (Sigelman 

& Welch, 1993) investigates the degree of contact black individuals have with white 
individuals and vice versa. The questionnaire consists of five questions. The first is a 
yes/no question about whether participants have a close white (black) friend. Then, 
a pair of questions about the racial composition of their current neighbourhood and 
elementary or secondary school follows. Participants use a response scale of “all 
white/black”, “mostly white/black”, “about half black and half white”, “mostly black/
white”, and “all black/white”, which we coded on a 0-4 scale. This coding scheme 
deviates from that of Sigelman and Welch (1993) who assigned the “all white/black” 
and the “mostly white/black” to a single category resulting in a three-point scale. 
However, this is a self-report questionnaire and hence the distance between the two 
answers may reflect large quantitative and qualitative differences. We think the pres-
ent coding scheme is more sensitive to these variations. The final two questions are 
about the level of interaction between adults and children of different races. These 
response options are “a great deal” (= 3), “only somewhat” (= 2), “hardly ever” (= 1), 
“no members of the other race in the neighbourhood” (= 0). The first question (inter-
racial friendship) is used as a separate measure of contact. A total score (range: 0-14) 
was calculated by summing up the four racial composition and interaction questions.

Post-Test Questionnaire. Participants were given a post-test questionnaire to 
explore whether they had noticed the manipulation but refrained from revealing it. 
Participants were first asked whether they had noticed anything strange during the 
experiment. If they responded affirmatively, they were invited to provide details. 
Next, participants were misleadingly informed that the present study employed two 
experimental conditions, one in which some of the choices were manipulated (as 
in the actual experiment), and one control condition, where this was not the case. 
Participants had to indicate to which condition they believed they had been assigned. 
If a participant indicated that s/he belonged to the manipulated condition, s/he also 
had to indicate how many times s/he had noticed a manipulation (Chapter 4; Sagana 
et al., 2013; Sauerland, Schell, et al., 2013).

design
For this study we employed a mixed 3 (race: Black African vs. White African vs. White 
European; between subjects) x 2 (manipulation: manipulated vs. non-manipulated 
lineup; within subjects) x 2 (lineup mode: target-present vs. target-absent; within 
subjects) factorial design. Dependent variables were detection rate (concurrent and 
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retrospective) and identification accuracy. Concurrent detection was coded, when 
a participant immediately noticed the manipulation. This includes participants who 
indicated that they noticed the change in their statements about the reasons for their 
decision or report to the experimenter. Retrospective detection was coded when a 
manipulation was detected concurrently and when a participant reported the ma-
nipulation in the post-test questionnaire.

Procedure
All video fragments, instructions, and lineups were programmed with DMDX Display 
Software (Forster & Forster, 2003) and were presented on a 15 inch computer screen 
at a resolution of 1024 x 768 pixels. Participants were naïve to the actual purpose of 
the study and were tested individually.

The experiment involved two sessions. In session 1, participants watched the first 
video fragment and immediately after its end they were asked to identify all four 
actors from separate photo lineups, always in the order perpetrator, victim, and two 
bystanders. Participants had unlimited time to make their decision. Participants were 
told that the target may or may not be present and were given the option to reject the 
lineup. The same procedure was followed for the remaining three video fragments. 
After participants had finished with the identifications for all four films, session 1 was 
terminated.

In Session 2, 48 hrs later, participants were instructed to imagine that they were 
in a court room, with the victim and a suspect present. The photo of the victim was 
presented in order to provide a context and to avoid confusion between the four 
video fragments. Participants were further instructed that the judge would ask them 
to explain why they had made a selection or rejection from the perpetrator lineup in 
session 1. Then, participants were presented with the face of the identified suspect 
and had to write down their reasons on paper sheets provided in front of them. If 
participants had rejected the lineup, they were presented with a sketch face and were 
asked to explain why they had rejected the lineup. The same procedure was followed 
for all four video fragments. However, for two of the four suspects, participants’ 
identification decisions were manipulated. That is, participants were presented with a 
lineup member different from the one they had chosen two days earlier. Which lineup 
member was presented was predetermined by the experimenter. If participants had 
initially rejected the lineup, they were presented with the photo of the perpetrator in 
the target-present condition and the photo of the replacement in the target-absent 
condition, instead of the sketch photo. Once participants finished this task for all four 
videos, they were asked to fill in the post-test questionnaire. Finally, participants were 
thanked and fully debriefed.
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results

An alpha level of .05 was used for all analyses. Recall that our analyses focus on the 
four perpetrator identifications alone.

own-race bias
As a first step we examined whether ORB was evident in our study. We expected 
identification accuracy to be better for own- compared with the other-race identifica-
tions. To examine whether identification accuracy was dependent on race we applied 
a regression methodology known as Generalized Estimating Equations (GEE) analysis. 
The method enables the incorporation of the repeated observations for all the perpe-
trator lineups leading to a total N of 4 x 123 = 492 cases. Contrary to our expectations, 
identification accuracy did not differ as a function of race, Wald χ2(2, N = 492) = 2.75, 
p = .253. Therefore, no ORB was evident in our study.

blindness for one’s own identification decision
In total, 2 x 40 = 80 manipulations were performed with Black Africans, 2 x 43 = 86 ma-
nipulations with White Africans, and 2 x 40 = 80 manipulations with White European 
participants. Separate GEE analyses were performed for concurrent and retrospective 
detection as outcome variables, and with racial group and interracial contact (i.e., 
interracial friendship and total score) as predictors.

For concurrent detection, the univariate distribution (N of 2 x 123 = 246 cases) 
was markedly skewed with only 32 instances (13%) of detection. This low number 
of detections puts restrictions on the complexity of GEE models that can be studied 
(following the guidelines of Peduzzi, Concato, Kemper, Holford, & Feinstein, 1996) in 
order to avoid overfitting. Furthermore, the inclusion of interracial friendship and race 
by interracial friendship interaction led to high collinearity and associated problems 
in parameter estimation. Thus, we examined a model containing only race, interracial 
contact, and the race by interracial contact interaction as possible predictors. The 
interaction effect between race and interracial contact was non-significant, Wald χ2(2, 
N = 246) = 2.03, p = .362. After deletion of this interaction term, the results showed a 
non-significant main effect for interracial contact, Wald χ2(1, N = 246) = 1.05, p = .306, 
but revealed a significant race effect. After deleting the non-significant interracial 
contact effect, race attained significance with Wald χ2(2, N = 246) = 7.23, p = .027. 
Closer investigation of the race effect showed a significant difference between Black 
Africans and White Europeans, Wald χ2(1, N =246) = 7.21, p = .007, but no significant 
difference between White Africans and White Europeans, Wald χ2(1, N =246) = 1.46, 
p = .226. Inspection of the associated odds ratio showed White Europeans to be ap-
proximately five times more likely to detect a manipulation than Black Africans. Thus, 
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as expected other-race identifications elicited higher blindness rates than own-race 
identifications. Unexpectedly, however, blindness levels were not moderated by the 
degree of interracial contact.

For retrospective detection, the univariate distribution (N = 246) was more symmet-
rical with 39% of detections. That permitted the investigation of a more complicated 
GEE model containing race, interracial contact, and interracial friendship as main 
effects, and two-way interactions with race as terms. However, the model yielded 
non-significant effects, Wald χ2s(1-2, Ns = 246) ≤ 1.43, ps ≥ .488. Sequential removal 
of non-significant interaction terms led to non-significant main effects, Wald χ2s(1-2, 
Ns = 246) ≤ 2.16, ps ≥ .339. The sequential removal of the least significant effects did 
not alter the pattern of findings. Although race did not have a significant effect on ret-
rospective detection, the sample odds ratios were in line with our expectations. White 
Europeans were 1.5 times more likely to retrospectively detect a manipulation than 
Black Africans, whereas this likelihood of detection was similar for White European 
and White African participants (odds ratio .85). Figure 6.1 displays concurrent and 
retrospective detection rates across racial groups.

blindness as a function of identification Accuracy and Choosing
Next, we tested the hypothesis that detection rates would be elevated for nonchoosers 
compared with choosers and that this difference depends on identification accuracy. 
For this purpose we conducted separate GEE analyses for concurrent and retrospec-
tive detection as dependent variables and choice (choosers vs. nonchoosers) and 
accuracy (correct vs. incorrect) as predictors. For both types of detection, the pattern 
of results was similar. The interaction effects between choice and accuracy were non-
significant, Wald χ2s(1, Ns = 246) ≤ 1.55, ps ≥ .214. A model including only the main 

 

figure 6.1 | Mean detection rates for the four perpetrator lineups across racial groups. Error bars rep-
resent 95% confidence intervals.
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effects also revealed no significant effects, Wald χ2s(1, Ns = 246) ≤ 0.85, ps ≥ .356. By 
and large our hypotheses regarding choosing and accuracy were not supported.

disCussion

The aim of the present study was to investigate the impact of ORB on blindness for 
one’s own eyewitness identification decisions. We hypothesized that making other-
race identifications would increase blindness rates as compared with own-race identi-
fications. We based this prediction on the fact that other-race identifications are more 
difficult as they require more cognitive effort (Brigham & Malpass, 1985; Chiroro & 
Valentine, 1995). The results support our prediction. Participants who performed 
other-race identifications, concurrently displayed higher blindness rates, compared 
with those who made own-race identifications. Retrospectively, blindness decreased 
for own and other-race identifications, yet remained alarmingly high (see Figure 6.1). 
These rates resembled those found in earlier studies on blindness for facial recogni-
tion decisions (concurrent: 30-31%, retrospective: 59-61%, Chapters 3 & 4; Sagana et 
al., 2013; Sagana et al., 2014b). Note, however, that differences between groups in 
retrospective detection rates followed a pattern that was in line with our hypothesis, 
but remained non-significant.

Peculiarly, we found a difference in detection rates across racial groups in the 
absence of a (statistical) ORB effect. Although the lack of ORB is not in line with our 
expectations, it might relate to the fact that other-race identifications referred only to 
Black participants identifying white targets. This was done because we were primarily 
interested in ambiguity and to keep the complexity of the experiment manageable. 
We anticipated though that blindness would be even greater when white eyewit-
nesses have to identify black targets. Past research revealed that white participants 
are more likely to demonstrate the ORB effect, compared with other-race participants 
(e.g., Anthony, Copper, & Mullen, 1992; Horry, Wright, & Tredoux, 2010; Hourihan, 
Benjamin, & Liu, 2012). Importantly, the increased blindness for other- versus own-
race identifications speaks to a difficulty in discriminating between previously seen 
and novel faces is greater for other- compared with own-race faces (Arnold, 2013). 
Participants who perform own-race identifications may have increased capacity for 
monitoring whether the originally identified and the manipulated lineup member 
were or were not the same person, compared with participants who perform other-
race identification. Therefore, participants who perform own-race identifications may 
find it easier to detect the manipulation.

An alternative explanation for our findings may be that Black participants have 
a higher tendency to answer in social desirable ways. Although we cannot rule 
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entirely the explanation of cultural differences responsible for the higher blindness 
rates among black participants we consider it unlikely. Early research indicates higher 
social desirability for black compared with white participants (Fisher, 1967; Klassen, 
Hornstra, & Anderson, 1975). However, newer studies have challenged these findings 
(for a review see Johnson & Van de Vijver, 2003; Welte & Russell, 1993). Specifically, 
black individuals use social desirable answers to overcome differences in social power. 
Nowadays however, the differences between white and black individuals are attenu-
ated. Thus, we doubt that this is a valid explanation for our findings. Furthermore, it 
is important to note that compliance, suggestibility, and other personality character-
istics do not sufficiently account for blindness phenomena (Merckelbach et al., 2011a; 
Chapter 2; Sauerland, Sagana, et al., 2013; Sauerland, Schell, et al., 2013).

Interestingly, interracial contact was not diagnostic of concurrent detection for any 
racial group. A possible explanation for this finding could be the concentration of 
total interracial contact scores around the median and hence a lack of variability. 
For retrospective detection though interracial friendship (defined as yes or no) gen-
erated similar results. Alternatively, we cannot rule out the possibility that existing 
differences were masked by the use of a questionnaire that accounts for the quantity 
rather than the quality of interracial contact. Evidently, social cognitive factors such 
as motivation to differentiate other-race individuals (Levin, 2000; Pauker, Rule, & Am-
bady, 2010) may be a stronger moderator of ORB. Taken together, our findings suggest 
that increased interracial contact is not sufficient to overcome blindness for one’s 
identification decisions for other-race identifications. Thus, it seems that blindness 
phenomena have a strong cognitive basis that social factors cannot mitigate easily.

Our final hypothesis was derived from the assumption that turning lineup rejec-
tions into identifications constitutes a more profound change than an alteration in 
the identity of a chosen target (i.e., turning a rejection into a choice vs. switching the 
selected lineup member). Accordingly, we anticipated that nonchoosers’ detection 
rates would be higher than choosers’ detection rates. However, and in contrast to 
previous findings (Chapter 5; Sagana et al., 2015) the findings did not support our 
hypothesis. Making a positive identification or rejecting the lineup was not predic-
tive of concurrent and retrospective detection. This counterintuitive finding awaits 
replication because it is of profound relevance to the legal setting. We will return to 
this point later in the discussion. Nonetheless, our results may derive from the fact 
that we did not discriminate between “not present” and “don’t know” answers. It 
is plausible that participants who did not have a clear memory of the target (don’t 
know) opted for the rejection option (Sauerland et al., 2012; Sauerland & Sporer, 
2009). These doubtful participants may be more likely to accept the manipulated 
outcome. Even if we assume that all inaccurate nonchoosers would select the “don’t 
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know” option, this is not sufficient to support the claim that detection rates would be 
increased as identification accuracy was not diagnostic of detection.

Relatedly, we failed to find any basis for our assumption that identification accuracy 
moderates blindness. However, our failure to obtain such effect is in line with previ-
ous studies indicating that blindness for one’s identification decisions cannot simply 
be attributed to poor memory for the target or forgetting (Chapters 3, 5 & 9; Sagana 
et al., 2014a, 2014b; Sagana et al., 2015). This findings is also consistent with recent 
results indicating that blind participants are as able as detectors to recall their original 
choices when they are asked to remember (Chapter 9; Sagana et al., 2014a); a finding 
that speaks against the idea that participants who accept the manipulation are those 
with the weakest memory. Likewise, blindness for eyewitness recognition decisions 
has not (Chapters 3 & 5; Sagana et al., 2015) or only partly been shown to be driven 
by memory strength (Chapter 4; Sagana et al., 2013).

From an applied point of view our results imply that a suspect could theoreti-
cally be prosecuted based on a manipulated identification that was accepted, even 
though the eyewitness originally rejected the lineup. The importance and possible 
devastating consequences of this finding are indisputable. It is not hard to imagine a 
situation where a suspect targeted by the police, yet innocent, is placed in a lineup. 
Investigating a case requires high involvement that at times may result in tunnel vision 
(Findley & Scott, 2006; Leo & Drizin, 2010). Tunnel vision may lead the investigator to 
focus only on facts that are in support of the original hypothesis (i.e., the guilt of the 
suspect) and dismiss the non-supportive ones. Consider this hypothetical scenario: 
From the investigator’s perspective, a lineup rejection in a case reflects the eyewit-
ness missing an “obvious” cue. The investigator thinks that this omission undermines 
the progress of the investigation. Hence, following a lineup rejection, the investigator 
decides to turn the rejection into a suspect identification. Considering the present 
and previous findings, one must worry that a substantial proportion of eyewitnesses 
would disregard the change in the nature of their decision. Having said that, it is worth 
mentioning that although few – to date – there are real cases where similar changes 
have been reported (see Chapter 3; Sagana et al., 2014b). Importantly and in addition 
to the aforementioned implications, the mere fact that an eyewitness performs other-
race identification increases the risk of eliciting blindness. The fact that 40% of the 
wrongful conviction cases that have been attributed to eyewitness misidentifications 
were cross-racial identifications (DNA Exonerations Nationwide, 2013), emphasizes 
the relevance of the present findings.

The current findings also add to our theoretical knowledge about blindness phe-
nomena. Specifically, we reasoned that increased situational difficult induces ambigu-
ity which in turn fosters blindness (Merckelbach et al., 2011a). Although we did not 
directly test difficulty, we considered other-race identifications as more challenging 
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than own-race identifications due to differences in encoding. The increased blindness 
rates for other- compared with own-race identifications support the difficulty hypoth-
esis and favour ambiguity as moderator of choice blindness. On the other hand, the 
absence of differences in blindness for choosers and nonchoosers in the own-race 
identifications participants weakens an ambiguity interpretation. That is because for 
nonchoosers the comparison rests on a higher and less ambiguous decision level 
(“Did or did I not make an identification?”) as compared with choosers for whom 
the comparison rests on the specific facial characteristic of the identified suspect 
(“Did I identify this person or another person?”). Thus, our findings are somewhat 
inconsistent as to the role of ambiguity as a moderator of blindness. Therefore, future 
research should focus on cognitive and neurobiological explanation for the occur-
rence of the effect.

The limitations of the current study deserve some comment. First, as was pointed 
above, the design was asymmetrical. Thus, white participants were not asked to iden-
tify black suspects. This asymmetry may complicate an interpretation of our results 
as group differences may not only reflect the difficulties of other-race identifications 
but also differences in effort. Thus, future studies should preferably look at blindness 
for identification decisions with more symmetrical designs and across other races. A 
second limitation is that we did not discriminate between “not present” and “don’t 
know” answers. For reasons already explained we would not expect replication 
difficulties by addition of the “don’t know” option. Nevertheless, this is for future 
research to explore.

To sum up, the present study indicates that blindness for identification decisions 
is prominent and can occur for own- and other-race identifications. Additionally, it 
demonstrates yet again that blindness occurs not only for lineup identifications, but 
also for rejections. These findings are highly relevant for practice as they indicate a 
previously unstudied pathway to the conviction of innocents. Until now, we are not 
in a position to estimate the exact magnitude of the effect in real cases. However, 
there are real life cases illustrating that blindness for identification decisions is not at 
all that improbable (see Chapter 3; Sagana et al., 2014b for details). Certainly, future 
research is to determine the magnitude of the effect in real cases. This could be a 
long and hard process as a “leaving no traces” principle (i.e., people are not aware of 
the alternated outcome as they are blind to the change) is an integral component of 
blindness. Till then though, ignoring the possibility that choice blindness pose threat 
to identification decisions, may not be wise.
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manipulations in their written statements. Manuscript submitted for publication



Chapter 7

122

AbstrACt

Considering that law enforcement agencies and legal professionals often have 
to rely on witness statements, we examined whether witnesses can detect er-
rors in their written statements. In three experiments, participants watched a 
mock-crime film and provided a written statement of what they had witnessed. 
Following a delay of several minutes (Experiment 1), 48 hr (Experiment 2), or 
1 month (Experiment 3), participants were exposed to and interviewed about 
their testimony. Unknown to them, they were confronted with statements 
which included four secretly manipulated details. Participants’ ability to detect 
these manipulations varied as a function of delay (Experiments 1/2: 74-89%; 
Experiment 3: 36-52%). For the shorter delays, manipulations of plot details 
were more likely to be detected than manipulations of incidental details. The 
poor ability of witnesses to detect manipulations in their written statements 
could impede the accurate reconstruction of criminal acts and lead to incrimi-
nation of an innocent person.
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introduCtion

In 1988, Herman Atkins was convicted of rape based on a witness statement connecting 
him to the area of the crime. Atkins’ over 11 years-long imprisonment was terminated 
in 2000 after DNA evidence proved his innocence. However, it was yet to be revealed 
that a detective involved in the case had fabricated the witness statement that led 
to his conviction. The Atkins case can be interpreted as an example of prosecutorial 
misconduct and reflects only a fraction of the documented misconduct incidents (see 
Ridolfi & Possley, 2010). Earlier research has shown that police sometimes resort to 
techniques such as changing or omitting details from witnesses’ statements to elicit 
a confession (Pearse & Gudjonsson, 1999). Taken together, these findings raise the 
fundamental question whether witnesses can detect manipulations in written reports 
of their statements.

Eyewitnesses are notorious for their poor ability to filter out misleading post-event 
information (e.g., Gabbert, Memon, Allan, & Wright, 2004; Loftus, 2005; Loftus & 
Hoffman, 1989). In a typical misinformation paradigm, after watching a staged crime, 
participants read a narrative description of the event that contains misleading infor-
mation. Then, participants are provided either with a recall or a recognition task to 
determine whether the misinformation has affected the original memory of the event. 
However, the misleading information is often not tailored to the memory of each 
participant. Therefore, participants may fail to detect the misinformation because it 
refers to details that were never encoded in the first place (Lindsay, 1993; McCloskey 
& Zaragoza, 1985b).

However, detecting misinformation in others’ written accounts is substantially dif-
ferent from detecting changes in one’s own statement. Providing a statement requires 
witnesses to deliberate and evaluate the strength of their memory in an attempt to 
decide which details they should report (Goldsmith et al., 2002). Therefore, all the 
reported details are clearly part of their memory. Thus, it could be argued that in the 
case of their own testimony, witnesses should be able to detect manipulations in their 
statements.

Germane to this issue are studies on the accuracy of autobiographical memories 
written down as diary entries (Barclay & Wellman, 1986; Merckelbach et al., 1997). 
These studies had participants write down diary entries about memorable, yet ordi-
nary activities, after which they performed a recognition test consisting of original and 
manipulated diary items. Participants were found to be good at recognizing original 
autobiographical fragments, but they displayed a tendency to accept the manipulated 
fragments as genuine memories. Furthermore, as the time interval between the diary 
entries and the recognition tests became longer, this tendency became more pro-
nounced. However, these results were obtained in the context of diaries. Hence, the 
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acceptance of manipulated fragments might reflect the liberal recognition thresholds 
that people rely on in this setting. Obviously, the eyewitness context is different from 
that of autobiographical notes.

Relevant for the eyewitness context is the work of Christianson, Engelberg, and 
Gustafson (Experiment 1; 2007) who examined how different methods of presenting 
transcribed versions of witnesses’ statements affect their tendency to detect errors in 
their testimony. After watching a mock crime film, participants were questioned and 
their statements were subsequently transcribed. While typing the statements, the ex-
perimenter inserted six manipulations into the original report. Participants were then 
asked to inspect the statements for mistakes either by listening to the experimenter 
reading the statement or by reading the statement out-loud themselves. Participants 
detected more errors when they read the statement themselves (detection rate: 4.33) 
than when they listened to the statement being read to them (detection rate: 0.93). 
Although their aim was not to examine eyewitnesses’ sensitivity to manipulations in 
their statement reports, Christianson et al.’s (Experiment 1; 2007) findings suggest 
that witnesses sometimes accept unreported details as their own testimony, even 
when they are requested to search actively for errors.

The failure of witnesses to detect manipulations in their statements may have 
serious consequences for legal decision making. Undetected manipulations in official 
legal witness documents could compromise the accurate reconstruction of a criminal 
act. Such undetected errors could cause ambiguity about the sequence of events and 
the key features of the perpetrator, and possibly lead to an innocent suspect being 
incriminated. Furthermore, due to an inaccurate reconstruction, important physical 
evidence may be lost, and police investigation could be delayed. That unintended ma-
nipulations of witness statements occur on a regular basis is highly likely. For example, 
Malsch, Haket, and Nijboer (2008) had police officers produce official statements of 
a videotaped interrogation of 2451 words. The resulting statements varied between 
980 and 1464 words, which implies that the officers summarized the original. Such 
summaries open the door for misinterpretations.

Given the devastating potential of undetected errors in witnesses’ reports, we 
examined witnesses’ ability to detect manipulations in their written statements. In 
real cases, eyewitnesses are given the opportunity to check whether the transcribed 
version of their statement contains any mistakes after giving testimony. They are also 
confronted with their statements in court, months or even years after providing the 
statement. Older memories, however, are harder to retrieve than more recent memo-
ries (Crovitz & Schiffman, 2013; Read & Connolly, 2007; Wixted & Ebbesen, 1991). 
Furthermore, extensive research indicates that the longer the time interval between 
misinformation and the target event, the more effective the misinformation is (Belli, 
Windschitl, McCarthy, & Winfrey, 1992; Frost, Ingraham, & Wilson, 2002; Higham, 
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1998; Loftus, 2005; Underwood & Pezdek, 1998). For example, Belli et al. (1992) 
noted that participants who were exposed to misleading information one week after 
witnessing a target event were more susceptible to it than those who had been ex-
posed to misinformation a few minutes after the target event. The authors concluded 
that after the longer delay, a substantial amount of forgetting has occurred, leading 
to greater susceptibility to post-event suggestions (see also Brainerd, Reyna, Howe, 
Kingma, & Guttentag, 1990). Similarly, Underwood and Pezdek (1998) observed that 
participants falsely recognized more misleading suggestions when a recognition test 
was presented one month rather than 10 min after exposure to misinformation, if 
they felt that the source of misinformation was reliable. Therefore, considering dif-
ferent time intervals in participants’ ability to detect manipulations in their written 
statements is theoretically relevant and has important practical implications. With 
this consideration in mind, we performed three experiments in which participants 
first provided a written statement and were later interviewed about it. During the 
interview, participants were confronted with statements that included up to four co-
vertly manipulated details. The procedure was similar across our experiments except 
that the confrontation with the manipulated statement occurred several minutes 
(Experiment 1), 48 hr (Experiment 2), or one month (Experiment 3) after giving testi-
mony. Considering that longer retention intervals are associated with greater memory 
decline (Crovitz & Schiffman, 2013; Read & Connolly, 2007; Wixted & Ebbesen, 1991) 
and increased susceptibility to misinformation (Belli et al., 1992; Higham, 1998; Lof-
tus, 2005; Underwood & Pezdek, 1998), participants’ ability to remember the content 
of their statements with precision should decrease over time. Thus, we expected 
that participants would be less able to detect manipulations in their statements for 
longer than for shorter intervals between the testimony and the presentation of the 
manipulated statement.

We also explored the possibility that failure to detect statement manipulations is 
dependent on the significance of the manipulated detail. According to the attentional 
narrowing hypothesis, during the processing of emotional events, attention is largely 
focused on the essential rather than the less relevant details (Christianson, 1992; 
Christianson & Loftus, 1987, 1991; Wessel & Merckelbach, 1998). As a consequence, 
memory for essential information is stronger compared with memory for incidental 
information. Hence, participants should be more likely to detect manipulations of 
well-preserved rather than poorly preserved information in memory. Therefore, we 
expected that detection rates would be higher for manipulations of essential instead 
of incidental details. Furthermore, the predicted detection advantage of essential 
over incidental details should prevail across retention intervals, as both types of de-
tails would be subject to memory decay over time. One problematic aspect in testing 
predictions that flow from the attentional narrowing hypothesis is that it remains dif-
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ficult to define a priori essential and incidental details. For the purpose of this study, 
we classified details based on their relevance to the course of the witnessed event 
(Dalton & Daneman, 2006; Wright & Stroud, 1998). That is, details that were essential 
to the course of the witnessed event were defined as plot details, while subsidiary 
to the course of events details were defined as incidental. As an additional indicator 
of relevance to the course of events we used the frequency that those details were 
reported during free recall (e.g., Heath & Erickson, 1998; Saunders, 2009).

To sum up, the present work tested to what extent witnesses are capable of de-
tecting manipulations in their written statements at a variety of retention intervals. 
First, we expected considerably low detection rates across experiments. Second, we 
anticipated decreased detection rates as retention intervals increase. Additionally, we 
hypothesized that the ability to detect a manipulation would be more pronounced for 
plot than incidental details across experiments and delay conditions.

method

The testing materials and procedure were largely analogous across experiments, with 
the exception of the retention interval between providing the statement and being 
presented with the manipulated version. Retention intervals were several minutes 
(i.e., < 30 min, Experiment 1), 48 hr (Experiment 2), or one month (Experiment 3). All 
reported studies were approved by the standing ethical board of the faculty.

Participants
In Experiments 1 and 2, participants were 29 and 40 (22 men, Mage = 21.2 years, SDage 
= 3.2, age range: 18-41) students of German (n = 35) and Dutch (n = 34) origin. Most 
participants were Bachelor students at the faculty of Psychology and Neuroscience 
(92.8%) or other faculties (7.2%). In Experiment 3, participants were 32 Germans (6 
men, Mage = 21.1 years, SDage = 2.9, age range: 18-30). All were Bachelor students 
at the Faculty of Psychology and Neuroscience (93.5%), except for two individuals 
(who were working in the private sector). Participation was voluntary in exchange 
for course credit or a gift certificate. All participants were naïve to the purpose of the 
study and were tested individually in their native language.

materials

Stimulus film
A film fragment depicting a staged assault attempt was displayed on a computer 
screen with a resolution of 768 x 1024 pixels. The duration of the fragment was 2 min 
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43 s and comprised the following plot: A young red-haired woman with a fuller figure 
(i.e., the victim) walks down the road with two friends (bystanders) who are pushing 
their bicycles. The bystanders are a slim, tall woman with brown hair and a young, tall 
man with brown hair. All three arrive at a bus station where a young man with a fuller 
figure and black hair (i.e., the perpetrator) is sitting on a bench. After the victim tells 
her friends that the bus she has to catch should arrive within minutes, the bystanders 
ride away. On their departure, the perpetrator approaches the victim and invites her 
out for a drink. Her negative response turns the perpetrator violent. He grabs and 
then pushes the victim into the bus stop. The victim manages to escape and runs away 
entering a park behind the bus stop. However, the perpetrator catches up with her 
and here the fragment ends.

Manipulations
We performed four manipulations, two concerning plot and two concerning inci-
dental details. Our a priori classification of the details was based on their relevance 
to the course of the witnessed event (Dalton & Daneman, 2006; Wright & Stroud, 
1998). Specifically, details that are essential to the course of the witnessed event 
were classified as plot details and those that are subsidiary to the course of the event 
were classified as incidental details. Additional evidence for our classification comes 
from a pilot study in which we looked at the frequency with which event details were 
provided in participants’ free recall (N = 21, 4 men, Mage = 27.0, SDage = 11.7, age 
range: 21-53). Thus we manipulated the following features: a) the perpetrator pushed 
the victim to the ground (M = 71%, 95% CI [50.0, 86.2]; plot), b) the surroundings of 
the scene was a parking lot (M = 66%, 95% CI [45.4, 82.8]; plot), c) the hair colour of 
the female bystander was red (M = 43%, 95% CI [24.2, 63.5]; incidental), and d) the 
figure of the victim was normal (M = 33%, 95% CI [17.2, 54.6]; incidental). However, 
because in Experiments 1 and 2, the detection rate between the two plot details dif-
fered significantly (ps ≤ .003), in Experiment 3 we changed one of the two plot detail 
manipulations. Specifically, instead of changing the surrounding of the scene into a 
parking lot, we changed the action of the two bystanders from riding away on their 
bikes into walking away (M = 80%, 95% CI [60.0, 92.3]; plot).

Paired comparisons performed on the pilot data revealed significant differences in 
report frequency between the plot and the incidental details, McNemar χ2s(1, N = 
21) ≥ 4.17, ps ≤ .031, with exception the comparison between the first plot and the 
third incidental detail (p = .062). No differences occurred within each detail category, 
McNemar χ2s(1, N = 21) ≤ 0.50, ps ≥ .480. Because not all participants reported the 
pre-selected details, the a priori categorization of the details to-be-manipulated 
resulted in loss of data points. However, refraining from a priori categorization 
would have introduced variation in the manipulated details, which would have made 
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interpretation of the results difficult. Furthermore, we did not add information to 
participants’ statements. If a critical to-be-manipulated detail was not reported, we 
did not perform a manipulation for that detail.

Post-test questionnaire
The post-test questionnaire aimed to assess whether participants had noticed the 
manipulations in their statements, but were reluctant to reveal them during the 
interview. First, participants were asked three open-ended questions as to whether 
they had noticed any problems or anything strange during the experiment. Then, 
they were misinformed that the study employed two conditions: an experimental 
condition where some details in participants’ statements had been manipulated, 
and a control condition where no manipulations had been made. Participants had to 
indicate in which condition they thought they had been assigned to. If they thought 
they had been in the experimental condition, they had to specify which details they 
believed had been manipulated. If these responses were correct, they were counted 
as retrospective detection.

design
We employed a within-subjects design with detail relevance (plot vs. incidental) as 
the independent variable. Concurrent and retrospective detection served as the 
dependent variables. Concurrent detection occurs when concerns about the integrity 
of statement details are raised at the time of presentation (i.e., during the interview). 
Retrospective detection additionally includes instances of suspicion that are expressed 
after the interview in the post-test questionnaire. Thus, all concurrent detections are 
automatically also counted as retrospective detections. Finally, the memorability of 
the details was assessed by coding the accuracy (accurate vs. inaccurate) of the later 
to-be-manipulated details in participants’ reports.

Procedure
The experiment consisted of two parts. In part 1, participants provided a witness 
statement. In part 2, they were interviewed about 10 details in their statements, four 
of which (at a maximum) had been manipulated. The purpose of the interview was to 
examine whether participants would raise concerns about the accuracy of the state-
ment when their attention was pointed to specific details. A cover story indicating 
that the study investigated the link between personality and memory was used to 
mask the real purpose of the study.

During the first part, after signing the informed consent form, participants watched 
the stimulus film and then filled out personality questionnaires as a filler task. Next 
to allowing for a time interval between the film and preparing the statement, the 
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filler task served to strengthen the credibility of our cover story. No time limit was 
imposed for the filler task. Hereafter, participants of all three Experiments were 
given unlimited time to provide a free report about the witnessed crime. They were 
instructed to follow the chronological sequence of the events and to describe all 
people involved in the film. Furthermore, they were discouraged from guessing about 
details they could not remember (Gabbert, Hope, & Fisher, 2009; Hastie, Landsman, & 
Loftus, 1978). Participants typed their statement in a text file, saved it in a designated 
computer folder and then printed the statement. This procedure was followed to 
give participants the impression that they had control over their statement. Finally, 
participants either continued with a working memory computer task (Experiment 1) 
or were thanked and dismissed (Experiment 2/3).

In Experiment 1, while participants were busy with the computer task, the experi-
menter covertly accessed the digital file with their statements from another computer 
and manipulated the critical details as described above. Then s/he printed and saved 
the manipulated version of the statement in the same location and with the same 
name as the original one. In Experiments 2 and 3, the same procedure was followed 
after participants had left the lab.

Part 2 took place on completion of the computer task (< 30 min) for participants 
in Experiment 1, while participants returned to the lab 48 hrs later in Experiment 2 
and one month (Mdays = 28.7, SDdays = 1.6) later in Experiment 3. In Experiment 3, we 
allowed a deviation of two days to accommodate participants’ classes and weekends.

The interview started with the experimenter instructing participants to open their 
statement on the computer screen and handing them the manipulated printed ver-
sion. Participants were first asked to read their statement as a reminder. Subsequently, 
the experimenter inquired about the four manipulated (e.g., “In your statement you 
mention that the victim was of normal weight. Can you estimate her weight in kg?”) 
and six non-manipulated details. If participants had not mentioned the detail in their 
original statement, no manipulation was performed. However, to keep the length 
and the content of the interview constant across participants, the interviewer for-
mulated a question related to the non-reported detail in general terms (e.g., “Could 
you estimate the height and the weight of the victim?”). If participants, at any point 
of the interview, raised concerns about the manipulated details (e.g., “Well, she was 
a bit overweight”), the experimenter first referred them to their statement. If they 
insisted, then the experimenter kept a neutral position (e.g., “If you feel there is a 
mistake, I will make a note and check it later. Shall we continue with the interview?”) 
and continued with the interview. All instances of suspicion (major and minor), if 
correct, were counted as concurrent detection. After the interview, participants were 
asked to fill out the post-test questionnaire, were thanked and debriefed.
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results

detection rates
As many participants did not report all to-be-manipulated details in their original 
statements, we could change fewer details than initially planned. In Experiment 1, of 
the 29 × 4 = 116 planned manipulations, we could only change 82 details (49 plot and 
33 incidental details). Of these, 61 (74.4%) were detected concurrently and 73 (89.0%) 
retrospectively. In Experiment 2, we performed 108 (66 plot and 42 incidental details) 
of 160 planned manipulations. Eighty-one (75.0%) were detected concurrently and 95 
(88.0%) retrospectively. In Experiment 3, we performed 78 (45 plot and 33 incidental 
details) of 128 planned manipulations. Twenty-nine (37.2%) were detected concur-
rently and 42 (53.8%) retrospectively.

To examine whether the retention interval between the statement and present-
ing the manipulated outcome affected detection rates, we meta-analysed the mean 
detection rate of the three experiments (k = 3). Our analysis revealed no differences 
in detection rates across Experiments 1 and 2 for concurrent (fixed effects d = 0.74), 
Q (1) = 0.02, p = .876, I2 = 0.0%, and retrospective detection (fixed effects d = 0.88), 
Q (1) = 0.04, p = .831, I2 = 0.0%. Adding Experiment 3 to the analysis significantly 
increased the heterogeneity for concurrent (fixed effects d = 0.65), Q (2) = 35.04, p 
< .001, I2 = 94.3%, and retrospective detection (fixed effects d = 0.83), Q (2) = 31.48, 
p < .001, I2 = 93.65%4. Evidently, the long retention interval between providing the 
statement and the confrontation with the manipulations resulted in a substantial 
decrease in detection rates. Given that detection rates in Experiments 1 and 2 were 
highly comparable, we collapsed the data for all subsequent comparisons. Running all 
analyses separately for Experiment 1 and 2 led to a similar pattern of results, with no 
exception. We therefore describe the analyses based on the pooled sample.

Accuracy of witness memory
In Experiments 1 and 2, the recall accuracy of the later to-be-manipulated details was 
high (97.3%). Of the five errors that occurred in total, one referred to plot and four to 
incidental details. Manipulations of all five inaccurately recalled details were detected 
concurrently. In Experiment 3, recall accuracy of the later to-be-manipulated details 

4 Running the analysis only for the three manipulated details that remained consistent across Experi-
ments did not change the pattern of findings. Specifically, there were no differences in detection 
rates across Experiments 1 and 2 for concurrent (fixed effects d = 0.72), Q (1) = 0.62, p = .432, I2 = 
0.0%, and retrospective detection (fixed effects d = 0.87), Q (1) = 0.85, p = .354, I2 = 0.0%. Adding 
Experiment 3 to the analysis significantly increased the heterogeneity for concurrent (fixed effects d 
= 0.66), Q (2) = 12.19, p = .002, I2 = 83.6%, and retrospective detection (fixed effects d = 0.84), Q (2) = 
7.98, p = .018, I2 = 74.94%. Hence, it is unlikely that the decreased detection rate for the longer than 
the shorted delays is related to the fact that we changed one of the two pilot details in Experiment 
3.
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was again high (98.8%) with only one incorrect instance. This referred to an incidental 
detail and manipulation was detected retrospectively. These findings suggest that the 
ability to detect manipulations was not confined by the ability to accurately repro-
duce the witnessed details. Although these results are consistent with earlier work on 
eyewitness identification decisions (Chapters 3 & 9; Sagana et al., 2014a; Sagana et 
al., 2014b), interpretations should be cautious given the small number of inaccurately 
recalled details.

the effect of detail importance on detection

Experiments 1 and 2
To examine the impact of detail relevance on concurrent and retrospective detection 
rates, we applied a regression methodology known as Generalized Estimating Equa-
tions (GEE) analysis. This method enables incorporating repeated observations for all 
performed manipulations, leading to a total 190 observations. Of these, 115 referred 
to plot and 75 referred to incidental details.

Relevance predicted concurrent, Wald χ2(1, N = 190) = 13.00, p < .001, b = -1.25, 
and retrospective detection, Wald χ2(1, N = 190) = 12.65, p < .001, b = -1.86. In line 
with our hypothesis, manipulations of plot details were more likely to be detected 
than those of incidental details. Figure 7.1 displays the proportion of concurrent and 
retrospective detections for plot and incidental details across all three experiments.

Experiment 3
Likewise, we examined the impact of detail relevance (plot vs. incidental) on concur-
rent and retrospective detection. Of the 78 observations, 45 referred to plot and 33 
referred to incidental details. However, the effect of detail relevance was non-signif-

 

figure 7.1 | Proportion of concurrent and retrospective detection for details concerning plot and inci-
dental details as a function of delay. Error bars represent 95% confidence intervals (95% CI).
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icant for concurrent, Wald χ2(1, N = 78) ≤ 0.67, p = .413, b = 0.39, and retrospective 
detection, Wald χ2(1, N = 78) ≤ 3.71, p = .054, b = 0.92. In contrast to our predictions, 
detail relevance did not affect detection rates for the longer retention interval.

disCussion

In a series of three studies we examined the ability of eyewitnesses to detect ma-
nipulations introduced to their testimony. We showed that eyewitnesses frequently 
miss manipulations in the specifics of a statement that they had written at an earlier 
stage. As expected, the magnitude of the effect was larger for longer (1 month) than 
for shorter delays (minutes or 48 hr). Indeed, for the longer delay, the results were 
most striking with only 36-52% of the manipulations being detected, compared with 
the 74-89% detections with shorter delays. Taken together, these results suggest that 
a substantial proportion of manipulations in eyewitnesses’ written statements went 
undetected even minutes after giving testimony. Additionally, the overall high levels 
of recall accuracy (97.3-98.7%) for the to-be manipulated details imply that even 
information that has been encoded and recalled accurately is susceptible to covert 
manipulations.

Our results are reminiscent of studies on autobiographical accuracy in the context of 
diary entries about everyday activities. These studies observed that many participants 
are willing to accept manipulated fragments inserted in their diaries as genuine mem-
ories (Barclay & Wellman, 1986; Merckelbach et al., 1997). Nevertheless, the eyewit-
ness context is different from diary entries of ordinary though memorable activities. 
The witnessed event is often outstanding and also associated with heightened levels 
of stress and arousal. These may affect eyewitness testimony (Christianson, 1992; 
Deffenbacher et al., 2004; Smeets et al., 2009). The current results refer to that set-
ting. Our findings are also consistent with recent studies indicating that eyewitnesses 
can be unaware of covert changes in the outcome of their identification decisions 
(Chapters 3 & 4; Sagana et al., 2013; 2014b). Additionally, they replicate Christianson 
et al. (Experiment 1; 2007) who also found that witnesses accept unreported details 
as their own testimony, even when they are requested to search actively for errors. 
Our findings expand Christianson et al.’s (2007) work in that they demonstrate that al-
though writing allows for strong monitoring and control of the produced information 
(Grabowski, 2007), this may not be enough for filtering out manipulations or errors in 
one’s statement. Moreover, our findings are in line with studies on the misinformation 
effect, which indicate increased acceptance of misinformation for longer compared 
with shorter retention intervals (Belli et al., 1992; Frost et al., 2002; Higham, 1998; 
Loftus, 2005; Underwood & Pezdek, 1998).
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Drawing from the attentional narrowing hypothesis, we expected that encoding of 
essential information should be stronger than encoding of trivial information (Chris-
tianson, 1992; Christianson & Loftus, 1987, 1991). Accordingly, we predicted higher 
detection rates for plot than incidental detail manipulations. Our hypothesis was 
supported for the shorter but not for the longer retention interval. However, given 
the ceiling effect of accuracy for both plot (Experiments 1/2: 99.1%; Experiment 3: 
100%) and incidental to-be-manipulated details (Experiments 1/2: 94.7%; Experiment 
3: 97.0%), it is unlikely that the difference in detection rates for the shorter interval 
was caused by superior encoding. Instead, details that are essential for unfolding the 
story seem to be better preserved in memory, resulting in higher detection for plot 
than incidental detail manipulations. For example, earlier findings indicate that the 
negative influence of newly acquired information on memory is weaker for details 
with strong causal and temporal connections (Migueles & García-Bajos, 2007; Myers, 
O’Brien, Balota, & Toyofuku, 1984). Relatedly, the longer delay might have disrupted 
the memory of the event and the narrative might have become disintegrated. As a 
result the advantage in detection of plot than incidental detail manipulations should 
have been compromised. Nevertheless, the variation in detection rates within the 
plot, and to a lesser extent, incidental details indicates that additional factors may 
moderate the effect of blindness. Indeed, details virtually never differ only in one 
aspect. Details differ in valence, memorability, semantic relatedness, all of which can 
influence memory (Dolcos, LaBar, & Cabeza, 2005; Jacques & Levine, 2007; LaBar & 
Cabeza, 2006; Talmi & Moscovitch, 2004). However, we did not match the items on 
factors such as valence or semantic relatedness. Therefore, based on the present find-
ings, we cannot draw firm conclusions about the effect of detail relevance. Still, they 
suggest that this topic warrants more systematic research.

Our findings are relevant for law enforcement agencies and legal professionals. 
Mistaken or deliberate manipulations even of minor details can impede the accurate 
reconstruction of an event and possibly incriminate innocent suspects. Importantly, 
the present work speaks to the risk of long delays between police investigation and 
court trials. Considering that even under the speedy trial act as applied in the US 
judicial system, trials begin the earliest 90-120 days after the arrest of the suspect 
(Shermer et al., 2011), the increasing acceptance of manipulations with longer delays 
is worrying. The current findings suggest that by the time witnesses would be cross-
examined in court, a large proportion of witnesses would fail to realise that their 
statement contains mistakes. The issues emerging from our line of work directly ap-
peal to the importance for triers of fact to check for the consistency between witness 
statements and video recordings of witness interviews.

The limitations of the present studies have to be acknowledged. First, our a priori 
decision about which details to alter was based on pilot work that informed us on 
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the frequency with which each detail was reported. Still, we could only perform 60% 
of planned manipulations on average,. This loss of data undermined our statistical 
power, posing restrictions to the complexity of our analyses. Second, we failed to 
find evidence for differential encoding. We believe that the restricted complexity of 
the film may account for this outcome. Specifically, the film has a simple plot and 
no parallel action. Thus, participants may not have been challenged on whether 
they should allocate their attention to plot or incidental details. The results are still 
informative as they denote that weak encoding is not a sine qua non for the failure to 
detect manipulations. Nonetheless, examining differential encoding as a moderator 
may yield some interesting insights for the underpinnings of the effect. Third, defining 
what makes a detail relevant is highly subjective. Indeed, had we used a different 
method of determining relevance, the pattern of results might have been different. 
In the present study, relevance was defined based on how essential the detail was for 
the course of the events (e.g., Dalton & Daneman, 2006; Wright & Stroud, 1998) and 
on how frequently those details were reported in free recall on a pilot study (e.g., 
Heath & Erickson, 1998; Saunders, 2009). Hence, we believe this hybrid definition to 
be the least biased and therefore suitable for this line of research.

In conclusion, in a series of three experiments we showed that eyewitnesses can be 
unaware of errors introduced in their written statements, with the effect being more 
pronounced for longer than shorter delays. Future research should look systematically 
into the factors that underlie poor detection of manipulations. The current findings, 
along with earlier work on the fallibility of autobiographical memory (Barclay & Well-
man, 1986; Merckelbach et al., 1997), show how easy it is to compromise the quality 
of eyewitness statements, and call for further research in this area.
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Self-relevance does not moderate choice blindness in 
adolescents and children

This chapter is an adapted version of the following article:
Sauerland, M., Sagana, A., Otgaar, H., & Broers, N. J. (2014). Self-relevance does not moderate 
choice blindness in adolescents and children. PLoSONE, 6, doi: 10.1371/journal.pone.0098563
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AbstrACt

In two experiments we tested the choice blindness in adolescents aged 11-16 
years (Experiment 1, N = 87) and children aged 7-10 years (Experiment 2, N = 
117) for the first time. Analogous to previously reported findings with adult 
participants, we expected to replicate the robust effect in these age groups. 
Furthermore, we investigated the hypothesis that self-relevance of choices, 
defined as the extent to which the self is implicated in a choice, moderates the 
choice blindness effect in adolescents and children. To this end, we directly 
compared high and low self-relevance conditions. As expected, the choice 
blindness effect was robust across age groups. Little support was found for the 
idea that self-relevance moderates the choice blindness effect. Specifically, no 
effect of self-relevance on choice blindness was found in adolescents, while 
the findings in the child sample were inconsistent. Different possible interpre-
tations of the results as well as the possible role of ambiguity for the choice 
blindness effect are discussed.
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introduCtion

Our life is replete with making choices. Each day we have to decide what to wear, what 
to eat, or more importantly, which doctor to visit. Although most of us would agree 
that we are aware of those choices and that we can easily detect a mismatch between 
our choice and the obtained result, recent research indicates quite the opposite. 
Rather, this research shows that people frequently fail to detect a mismatch between 
their choice and the achieved outcome when their choice is secretly manipulated. 
This effect is known as choice blindness.

In the first seminal experiment on choice blindness, participants had to decide which 
of two female faces they found more attractive (Johansson et al., 2005). Following 
their decision, participants were handed the selected face and asked to motivate their 
decision. In three of the 15 trials, however, their choice was manipulated by means 
of a magical card trick, so that participants ended up with the non-selected face. The 
findings were striking: The overwhelming majority (87%) of the manipulated trials 
went undetected at the time of the manipulation (i.e., concurrently). After the end of 
the experiment 70% of the manipulations remained undetected (i.e., retrospectively). 
Paradoxically, some of the participants included facial features in their motivations 
that did not correspond to the picture they held in their hands. Conversely, some 
referred to features that were true only for the manipulated outcome and could not 
account for the initial choice.

More recent studies investigating choice blindness picked up on the critique that 
ratings of facial attractiveness lack personal relevance to the participants (Moore & 
Haggard, 2006). Conversely to the criticism, this research showed that participants 
can be blind to manipulations of their moral attitudes (Hall et al., 2012), political 
attitudes (Hall et al., 2013), and reports concerning their history of norm-violating 
behaviours (Sauerland, Schell, et al., 2013). However, none of these studies provided 
a direct comparison between more and less self-relevant conditions. Furthermore, 
the performed choices had no consequences.

A large body of literature on the so-called self-reference effect in memory predicts 
that detection rates should differ as a function of the level of self-relevance of the task. 
The effect was first demonstrated and defined by Rogers, Kuiper, and Kirker (1977) as 
the tendency of people to encode information in which the self is implicated in a privi-
leged way. The term self-reference has often been used synonymous with personal 
relevance or self-relevance in the literature (Bargh, 1982; Block, Greenberg, & Good-
man, 2009; Panayiotou & Vrana, 2004) and we will use the latter terms throughout 
this chapter. The self-relevance effect has been studied in dozens of research papers 
and demonstrated its robustness across different age groups, stimuli and stimulus 
presentations as well as encoding and recall conditions (Symons & Johnson, 1997). 
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To name just a few examples, memory for self-relevant terms is superior to memory 
for non-self-relevant terms, as are self-relevant encoding strategies compared with 
semantic and other relevant encoding strategies (Forsyth & Wibberly, 1993; Rogers et 
al., 1977; Zhu et al., 2012). Likewise, flashbulb memories for self-relevant events have 
been shown to be stronger than for non-self-relevant events (Brown & Kulik, 1977); 
and mock jurors demonstrated better recall and recognition performance for a self-
relevant crime (on campus rape), compared with a non-self-relevant crime (prison 
rape; Block et al., 2009). The first aim of the current paper was to test whether the 
choice blindness effect depends on this self-relevance effect. Based on the literature 
our expectation was that high self-relevance decisions should lead to higher detection 
rates than low self-relevance decisions.

Our second aim was to extend the choice blindness paradigm to adolescent and 
child populations. Although the choice blindness effect has been substantiated in a 
variety of settings (e.g., personal interactions and computer based tasks; in labs, in 
a supermarket, in a university library) and for a variety of stimuli (visual, auditory, 
olfactory, gustatory; Hall et al., 2010; Johansson et al., 2008; Johansson et al., 2005; 
Chapter 2; Sauerland, Sagana, et al., 2013), it is imperative to assess whether it will 
also appear in non-adult populations in order to demonstrate and fully understand 
the robustness of this effect. Drawing from studies that show that children are less 
likely to detect changes in an environment than adults (e.g., Fletcher-Watson, Collis, 
Findlay, & Leekam, 2009; Shore, Burack, Miller, Joseph, & Enns, 2006), one might 
expect detection rates to be smaller in children compared with adults.

This prediction dovetails nicely with developmental work on compliance revealing 
that young children are more likely to be persuaded by external influences relative to 
older children and adults (Ceci & Bruck, 1993). The reason is that memory encoding 
is less well-developed in young children making them more reliant on others than 
older children and adults. Based on this work, one might argue that choice blindness 
manipulations are more likely to have an impact in younger than older children lead-
ing to heightened choice blindness effects and smaller detection rates. Indeed, when 
drawing parallels with developmental work on source monitoring, research clearly 
suggests that children have more difficulties with monitoring the sources of their 
memories than adults especially when the sources are similar (Lindsay, Johnson, & 
Kwon, 1991). In a sense, participants are involved in source monitoring during a choice 
blindness experiment. That is, participants have to decide whether the manipulated 
choice is their own choice and recollection or whether it is provided by someone else. 
Children have more problems with making such memorial decisions rendering them 
more prone to choice blindness than adults. Furthermore, based on the finding that 
the self-relevance effect occurs as early as age four to six (Cunningham, Vergunst, 
Macrae, & Turk, 2013; Sui & Zhu, 2005), we predicted that the moderating effect 
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of self-relevance on choice blindness should be present across different age groups, 
with all age groups displaying less blindness effects in high compared with low self-
relevance conditions.

To assess our hypotheses, we tested adolescents (11-16 years; Experiment 1) and 
children (7-10 years; Experiment 2) and subjected them to two different choice blind-
ness paradigms, using stimuli and procedures that were suited for each age group. 
Although the variation in stimuli and procedures puts restrictions on comparisons 
across experiments, these modifications were crucial in order to generate valid high 
and low self-relevance conditions for the different age samples. Note that, had we 
used the same task across different age groups, it is likely that these would have 
differed in terms of how they interpreted the task. To specify the experimental pro-
cedures, adolescents (Experiment 1) either indicated their preference regarding five 
interventions (e.g., new classroom chairs, black boards, vending machines) that were 
planned to take place in their school environment (high self-relevance), or provided 
more general estimations (e.g., estimate which of two items was more expensive; low 
self-relevance). We selected the school environment as a source for our manipulations 
in this experiment because school life constitutes a fundamental part of adolescents’ 
and children’s everyday life. Accordingly, changes in the school environment should 
generally be of interest to the students. Children (Experiment 2), on the other hand, 
made five preferential choices regarding two toys (high self-relevance), or made an 
objective assessment (i.e., which of two animals was faster or which of two foods was 
sweeter; low self-relevance). This setup was chosen to address children’s difficulties 
in thinking in abstract ways.

Additionally, we explored the tendency to act according to social demands as a 
possible moderator of the choice blindness effect. Indeed, it is possible that blindness 
to manipulations is associated with construct of social desirability, with people failing 
to report that they did notice the change in manipulated trials due to their need for 
approval from the experimenter (Crowne & Marlowe, 1960).

Ethics Statement
The studies reported in this paper were approved by the standing ethical committee 
of the Faculty of Psychology and Neuroscience (Ethics Committee Psychology, ECP). 
Written consent was obtained for Experiment 1. In line with the formal requirements 
as dictated by the ECP for testing minors, oral participant consent was obtained for 
Experiment 2 and parental written consent for both Experiments 1 and 2.
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exPeriment 1

method

Participants
Participants were eighty-seven German high-school students from one high-school 
(34 boys; Mage = 14.1 years, SDage = 1.4, age range: 11-16 years). They provided pa-
rental consent forms prior to participation that was on voluntary basis; no monetary 
awards or course credits were awarded.

Self-relevance manipulation
In the high self-relevance condition, participants made choices that referred to 
changes in their school environment (i.e., new classroom chairs, classroom black 
boards, etc.). In the low self-relevance condition, the choices referred to the same 
objects, but no association with participants’ high-school was established.

Design
A 2 (self-relevance: high vs. low) x 2 (similarity: high vs. low) between-subjects design 
was employed. Participants were randomly assigned to one of the four experimental 
groups. The distribution of participants across conditions was 22 (low self-relevance/
low similarity), 23 (low/high), 20 (high/low), and 22 (high/high).

Independent Variables Concurrent and Retrospective Detection
Across the two experiments reported in this paper, the concurrent and retrospective 
detection rates served as the dependent variables. Concurrent detection refers to 
detection immediately after the presentation of the manipulated outcome. In the 
computer-based Experiment 1, this refers to comments provided on a piece of paper 
intended for participants to write down the reasons for their selection after each 
trial. In Experiment 2, where a direct interaction took place between experimenter 
and child participants, concurrent detection was inferred when children told the 
experimenter that they had chosen the other toy or that she had made a mistake. 
Retrospective detection refers to detections that were documented by means of the 
post-test questionnaire (Experiment 1) or post-test interview (Experiment 2). If, how-
ever, participants indicated manipulations that had not occurred, no retrospective 
detection was assumed.

Stimulus selection
Self-relevance. To ensure that the required choices were self-relevant to high-school 
students, we conducted a first pilot study, using a survey that consisted of eight ques-
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tions. These referred to the introduction of a new school logo, classroom wall colour, 
classroom chairs, classroom black boards, school lockers, school plants, and school 
vending machines. Participants indicated how relevant the indicated changes would 
be to them on a scale ranging from 1 (not important to me) to 10 (very important to 
me). Note that we referred to importance here, instead of self-relevance, as this term 
is easier to understand for high-school students. The following is an example item:

“Your school wants to introduce a day on which all students have to wear the 
same t-shirt in order to promote student team spirit. How important would the 
design of this t-shirt be to you?”

Fifty-eight high-school students (12 boys; Mage = 15.4 years, SDage = 0.8, age range: 
13-16 years) were recruited through a link to the survey on social media. The average 
rated importance ranged from M = 4.74 (school plants) to M = 7.24 (classroom chairs). 
We selected the five interventions that were rated most relevant to the high-school 
students as stimulus categories. These included classroom chairs (M = 7.24, SD = 2.47), 
school t-shirts (M = 6.76, SD = 2.94), school vending machines (M = 6.59, SD = 3.08), 
classroom wall colour (M = 5.40, SD = 2.79), and classroom black boards (M = 5.26, SD 
= 2.84). The intervention with the highest ratings (new classroom chairs) was selected 
as the choice to be made during the manipulated trial. This was to ensure that the 
manipulated trial constituted an item that was highly self-relevant to the participants.

Similarity. Two sets of stimuli were created, one with high and one with low similar-
ity stimulus pairs. Specifically, we collected six pictures of different exemplars of each 
of the five selected stimulus categories (i.e., chairs, black boards, etc.) from search 
engines on the internet and company websites. We paired all six pictures of one 
category with each other (i.e., all chairs with other) and presented them to 60 second 
year psychology students (16 men; 19-51 years, Mage = 21.7 years, SDage = 4.6) who 
participated in exchange for course credit. Their task was to rate the similarity of each 
stimulus pair on a scale from 1 (very different) to 10 (very similar). For each of the five 

table 8.1 | Mean Similarity of the Selected Stimulus Pairs (Experiment 1).

Similarity

Low High

M SD M SD

Classroom wall colour 3.22 1.84 6.43 2.43

Classroom black boards 3.55 1.66 5.58 2.00

Classroom chairs 4.13 1.88 8.07 1.36

School vending machines 4.38 2.06 6.10 2.05

School t-shirts 4.65 2.01 6.98 1.71
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stimulus categories, we selected those pairs that were rated most and least similar for 
our high and low similarity conditions. The difference between high and low similarity 
stimulus pairs was significant for all stimulus categories, ts(59) ≥ 7.11, ps < .001. The 
means can be found in Table 8.1.

Post-test questionnaire
The post-test questionnaire was designed to examine whether participants had no-
ticed our manipulations and refrained from revealing this and was used as a means 
to establish retrospective detection. First, participants were asked if they had any 
comments, suggestions or if they had had any problems, and if so what the nature of 
these problems was. Subsequently, participants were misled to believe that the ex-
periment had employed two conditions: one in which some of their choices had been 
manipulated and one where this was not the case. Participant then had to indicate 
which condition they thought they had been assigned to. Those who indicated that 
they had been in the manipulated condition next specified how many manipulations 
they had noticed and for which specific picture pairs.

Social Desirability Scale-17 (SDS-17)
The SDS-17 (Stöber, 1999) contains 17 true/false self-report items that assess an indi-
vidual’s need for approval. The rationale of the instrument is that persons with higher 
need for approval tend to give more socially desirable responses than the average.

Procedure
Participants with parental approval were individually taken out of their class and 
brought to one of three computers. In the low self-relevance condition, students 
were told that the experimenters were interested in decision-making and decision 
outcomes as a cover story. These participants were asked about their preference re-
garding two objects (i.e., two chairs/black boards/ t-shirts etc.). However, no relation 
with their own school was established. In the high self-relevance condition, students 
were additionally told that the research group collaborated with the headmaster of 
their school. Specifically, participants were led to believe that their headmaster was 
interested in the opinion of the students because he wanted to implement some 
interventions at their school. Therefore, the students should carefully consider their 
choices because these would have an effect on the pending decisions. Before proceed-
ing, the experimenters made sure that the participants understood the importance of 
these choices and their impact on the future.

After signing the informed consent form, the computer based experiment (Forster 
& Forster, 2003) started with a practice trial. Participants were shown two objects 
and had to indicate their preference by pressing the 1 (left object) or 2 key (right 
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object). No time limit was imposed on participants’ decision time. Following the deci-
sion, a 200 ms mask appeared. Next the selected item reappeared and participants 
were asked to motivate their choice on a sheet of paper. After the example trial, the 
five analogous experimental trials followed. In the fourth trial (chairs), however, par-
ticipants were not presented with their choice, but with the chair they had actually 
not selected. A demonstration of the procedure can be found in Figure 8.1. After 
participants were finished with the computer task, they filled in the SDS-17 and the 
post-test questionnaire. Finally, participants were asked not to talk about the study 
until it was finished, were offered candy, and thanked for participating. The debriefing 
took place after termination of data collection. 

figure 8.1 | Demonstration of the procedure of a high (A-C) and a low self-relevance (D-F) trial in Ex-
periment 1.
A. Participants view two stimuli and indicate their choice by selecting 1 or 2. No time limit is imposed. 
b. A masking pattern is presented for 200 ms. C. Participants’ choice reappears and participants moti-
vate their choice on a separate piece of paper. In a manipulated trial, participants’ non-choice appears 
and participants are also asked to indicate motivate their “choice”. d-f. Analogous procedure for a low 
self-relevance trial.
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results and discussion

Choice Blindness
The detection rates and 95% confidence intervals for high and low self-relevance 
conditions across both experiments can be found in Table 8.2. Concurrent detection 
in the high self-relevance condition was 11.1%, and 9.5% in the low self-relevance 
condition. Retrospective detection rates were 57.8% and 54.8%, respectively.

Effect of age
To test the effect of age on blindness rates, we split the participants into two age 
groups (11-13 years vs. 14-16 years). The results showed that neither measure of 
detection varied as a function of age (concurrent detection: χ2(1, N = 87) = 1.95, p = 
.222, phi = -.15, retrospective detection: χ2(1, N = 87) = 0.49, p = .620, phi = .07).

table 8.2 | Concurrent and Retrospective Detection Rates (%) and 95% CIs across Two Experiments.

Self-relevance

High Low High Low

Experiment N Sample
Proportion concurrent detection (and 

95% CI)
Proportion retrospective detection 

(and 95% CI)

1 87 Adolescents 11.1 (1.6; 20.7) 9.5 (0.2; 18.8) 57.8 (42.8; 72.8) 54.8 (39.1; 70.0)

2 (Toys)
55 Younger children 50.9 (37.3; 64.5) 50.9 (37.3; 64.5) 54.4 (41.0; 68.1) 52.7 (39.1; 66.3)

62 Older children 62.9 (50.5; 75.3) 51.6 (38.8; 64.4) 72.6 (61.2; 84.0) 56.5 (43.8; 69.1)

2 (Erasers)
55 Younger children 56.3 (28.9; 83.6) 30.8 (15.6; 45.9)

not measured
62 Older children 50.0 (32.8; 67.2) 65.4 (45.8; 85.0)

CI = confidence interval

Effects of self-relevance and similarity
Two logistic regression analyses were conducted to establish the effect of self-
relevance (high vs. low) and similarity (high vs. low) on concurrent and retrospective 
detection (yes vs. no). The interactions were non-significant (concurrent detection: 
Wald χ2(1, N = 87) = 2.59, p = .108; Nagelkerke’s R2 = .08; retrospective detection: 
Wald χ2(1, N = 87) = 0.98, p = .322; Nagelkerke’s R2 = .02). Models including only the 
main effects likewise yielded no significant results (concurrent detection: Wald χ2s(1, 
N = 87) ≤ 0.21, ps ≥ .648; Nagelkerke’s R2s = .01; retrospective detection: Wald χ2s(1, 
N = 87) ≤ 0.52, ps ≥ .472; Nagelkerke’s R2s = .01). The results for similarity concur 
with earlier findings (Johansson et al., 2005; Chapter 4; Sagana et al., 2013). Oth-
ers, however, reported an effect of similarity for a limited selection of stimuli (Hall et 
al., 2010) or for concurrent (but not retrospective) detection (Chapter 2; Sauerland, 
Sagana, et al., 2013).
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Relationship of Choice Blindness and Social Desirability
In accordance with most earlier findings on the relationship between choice blindness 
and social desirability (Chapter 2; Sauerland, Sagana, et al., 2013; Sauerland, Schell, 
et al., 2013, Experiment 1 and 2), no significant correlations were obtained for both 
measures of detection (concurrent detection: , r(85) = .12, p = .265; retrospective 
detection: r(85) = .14, p = .185). This deems the idea that choice blindness is merely 
an effect of participants’ tendency to comply with the presumed expectations of the 
experimenter or the tendency to act according to social demands unlikely.

exPeriment 2

A moderating effect of self-relevance on the choice blindness effect was absent in 
adolescent high-school students (Experiment 1). In Experiment 2, we tested whether 
self-relevance would moderate the choice blindness effect in children at the elemen-
tary school level.

method

Participants
Participants were N = 117 children (51 boys, Mage = 8.56, SDage = 1.07, age range 7-10 
years) from three primary schools. Parental consent was obtained prior to participa-
tion and testing permission was granted from each school individually. Oral consent 
was obtained from the child participants.

Self-relevance manipulation
Self-relevance was manipulated by varying question type. In high self-relevance tri-
als, children had to indicate a preference. Specifically, they were asked which of two 
stimuli they liked better (“Which animal [food] do you like better?”). In the low self-
relevance condition, the question referred to an objective feature of the animal or the 
food stimulus (“Which animal is faster?” or “Which food is sweeter?”).

Design
Self-relevance was once manipulated within-subjects (plastic toys) and once between-
subjects (erasers). For the (within-subjects) toy manipulation, the order of presenta-
tion (high-low self-relevance vs. low-high self-relevance) as well as the stimulus set 
used for each condition was counterbalanced between-subjects. There was no effect 
of these two variables on the dependent variables. Table 8.4 gives an overview of the 
eight conditions used. For the (between-subjects) eraser manipulation, the stimulus 
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set used (eraser animals vs. eraser foods) was counterbalanced between-subjects 
next to self-relevance. Preferably, we would have asked child participants which of 
our two tasks they found more relevant to themselves (indication of preference vs. 
assessment of fastness/sweetness). However, this did not seem to age appropriate. 
Alternatively and in line with literature demonstrating that stronger attitudes can be 
evidenced in faster responses (Bassili, 1996; Bohner & Dickel, 2011), we measured 
child participants’ response times. We expected response times for high-relevance 
conditions to be faster than for low self-relevance conditions.

Materials
Three black carton boxes (38.0 cm x 19.5 cm x 26.5 cm) with an open back and two 
openings on the top were used to covertly perform the manipulations. The open back 
allowed the experimenters to see the stimuli; the two openings enabled them to 
retrieve the stimuli during the experiment. The front side of the boxes (i.e., the side 
facing the child), displayed the numbers 1 and 2, along with a white line in the middle, 
indicating two compartments, although there was no actual separator inside the box. 
Usage of these boxes was practiced with all experimenters prior to testing.

Stimulus selection. Two pairs of plastic animals, two pairs of plastic foods toys and a 
variety of erasers representing animals or foods were used as stimuli. The four plastic 
toy stimulus pairs were matched in terms of average preference within each stimulus 
pair, as established in pilot work with 20 child participants (2 boys; Mage = 8.35, SDage 
= 1.14, age range: 7-10) with written parental consent and oral participant consent. 
Table 8.3 presents the mean ranking for each stimulus. The pairs selected for the study 
were: lion – tiger (wild animals), zebra – horse (hoofed animals), grapes – watermelon 
(fruits), and chocolate bar – pudding (sweets). According to Wilcoxon signed ranked 
tests, none of the pairs differed significantly from each other in terms of preference 
or fastness/sweetness ranking, all │z│s ≤ 1.65, ps ≥ .098.

table 8.3 | Mean Ranking Order and Standard Deviation for Plastic Animals and Foods (Experiment 2).

High self-relevance question Low self-relevance question

Stimuli M SD M SD

Lion 3.15 1.39 2.15 1.18

Tiger 2.80 1.28 1.70 0.97

Zebra 2.35 1.22 2.05 0.68

Horse 2.10 1.37 1.70 1.26

Grapes 2.60 1.27 2.60 1.14

Watermelon 2.85 1.84 2.60 1.31

Chocolate Bar 3.45 1.35 3.45 1.35

Pudding 3.60 1.35 3.65 1.26
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The pilot participants also ranked two sets of erasers (animals and foods). Based 
on the results, different combinations of erasers were used for the high and low self-
relevance conditions. While we had planned to only use pairs that were similar in 
their rankings, this did not always work out when testing in the field. Pairings that 
significantly differed in their rankings were used in 28 of the cases (23.9%). In order to 
prevent that a possible effect of self-relevance would be masked by this, we reran the 
eraser analyses excluding all trials in which an eraser pair had been used that differed 
significantly in the rankings. The pattern of results remained identical. Therefore, we 
report the results for the full sample in the results section.

Procedure
In order to create a test setting appropriate for children, this experiment did not 
employ a computer-based task, but included a direct interaction between participant 
and experimenter. Previous research has shown that choice blindness effects occur in 
both settings (Johansson et al., 2008).

In their classrooms, participants were told that they could take part in a game in 
which they would answer questions about different toys. Those children who wanted 
to participate were then individually led to a different room where two of the six 
experimenters awaited them. The experiment started with an alleged practice trial 
containing a pair of foods or animal erasers. Note that the children would receive 
the eraser they had not chosen as a small gift following their participation. This ma-
nipulation was conducted to see if children would notice a manipulation after a short 
delay. After this alleged practice trial, four analogous trials followed. No time limit was 
imposed on children’s decision time.

In each trial, the experimenter placed a pair of stimuli into the black box. She then 
reached through the openings on top and presented the two stimuli to the child. 
Depending on the condition, the experimenter asked a high or low self-relevance 

 

figure 8.2 | Demonstration of the procedure of a manipulated trial of Experiment 2.
A. Participants select one of the two presented toys, deciding either which one they like better (high 
self-relevance) or which of the two animals is faster (low self-relevance). No time limit is imposed. b. 
The experimenter puts both toys back into the box through the two openings on the top and switches 
the two toys in her hands for this manipulated trial. C. The experimenter extracts the non-selected toy 
from the opening which previously seemed to contain the selected toy. d. Rear view of the used box. 
The absence of a division within the box allows for a switch of the different toys in manipulated trials.
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question (i.e., high self-relevance: “Which of the two do you like better?”; low self-
relevance: “Which of the two is faster?”; “Which of the two is sweeter?”). After 
participants made a decision, the experimenter put the two stimuli back into their 
corresponding openings. Subsequently, she took the selected stimulus out of the 
box again and asked the child why they had selected that eraser or plastic toy. The 
occlusion time was as long as it takes to put two stimuli back into a box and take 
one out again. Although we have not measured the duration, we assume that this 
part of the procedure took about 1-2 seconds. A trial was concluded by putting the 
selected stimulus back into the opening and removing both stimuli from the box via 
the backside. In preparation of the next trial, the experimenter put a new stimulus 
pair into the box. A demonstration of the procedure can be found in Figure 8.2. Table 
8.4 illustrates the setup of the eight different administered conditions.

The manipulations were executed in plastic toy trials 1 and 4. In these trials, the 
experimenter covertly switched the two stimuli inside of the box and retrieved the 
non-selected stimulus from the opening corresponding to the selected stimulus. If the 
child noticed the swap, the experimenter said that she must have made a mistake, 
retrieved the selected stimulus and asked why they had chosen that object. While 
one experimenter performed the experiment, a second experimenter measured the 
children’s decision times, wrote down their selections, and documented manipulation 
detections.

After completion of the plastic toy trials, participants were asked if the experi-
menter made any mistakes during the experiment and if so during which trial. This 
post-test interview served as a means of measuring retrospective detection. Finally, 
participants were thanked for their participation and received the non-selected eraser 
from the eraser trial as a gift. If children at this point said that they had not chosen 
the eraser they were given as a present, this was counted as concurrent detection. 
Retrospective detection was not measured for the eraser trials since the manipula-
tion occurred after the post-test interview, from which retrospective detection was 

table 8.4 | Overview of the Eight Different Conditions and the Procedure in Experiment 2.

Condition 1 2 3 4 5 6 7 8

Eraser trial (a) Animal* Animal* Food* Food* Animal Animal Food Food

Plastic toy trial 1† Hoofed* Wildlife* Fruit* Sweet* Hoofed Wildlife Fruit Sweet

Plastic toy trial 2 Wildlife Hoofed Sweet Fruit Wildlife* Hoofed* Sweet* Fruit*

Plastic toy trial 3 Fruit* Sweet* Hoofed* Wildlife* Fruit Sweet Hoofed Wildlife

Plastic toy trial 4† Sweet Fruit Wildlife Hoofed Sweet* Fruit* Wildlife* Hoofed*

Eraser trial (b): Receive non-selected object from eraser trial†

Note: † = manipulated trial; * = high relevance trial.
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inferred. Children were fully debriefed in their classrooms and a debriefing letter was 
provided for the parents.

results and discussion

Manipulation check
As expected, the response times averaged across the two high self-relevance plastic 
toy decisions were faster (M = 2.5 s, SD = 1.74) than those for the two low self-
relevance plastic toy decisions (M = 3.4 s, SD = 1.69), t(116) = -5.22, p < .001, d = 
-0.52. Additionally, responses to the high self-relevance eraser trial were faster (M = 
2.3 s, SD = 1.94) than to the low self-relevance eraser trial (M = 2.9 s, SD = 1.84), t(115) 
= -2.13, p = .036, d = -0.39. Note that for the analyses of response times, inferential 
analyses were conducted on log-transformed data (i.e., log base 10) due to significant 
positive skewness and kurtosis in the response time distribution. The reported means 
are back-transformed values.

These findings support our idea that judgments about preferences were more self-
relevant to our child participants than objective assessments about speed or sweet-
ness. Another possible interpretation of these results could be that the different 
tasks (semantic memory task vs. preferential task) simply require different amounts 
of processing time. Future studies could avoid this limitation by using identical tasks 
for high and low self-relevance conditions while varying self-relevance in terms of 
incentives (e.g., payment).

Choice Blindness and Self-Relevance
The concurrent detection rates in the high self-relevance condition were 57.3% 
(plastic toys) and 54.7% (erasers), and 51.3% (toys) and 47.9% (erasers) in the low 
self-relevance condition. Retrospective detection rates for the plastic toys were 
54.7% (high self-relevance)and 47.9% (low self-relevance), respectively (Table 8.2 
also includes the means for the two age groups 7-8 years vs. 9-10 years). Recall that 
retrospective detection was not measured for erasers.

Plastic toy manipulations. Given that a standard ordinary least square regression 
analysis would not be a valid statistical model for this design, which includes within-
subjects factors and therefore produces correlated data, we opted for Generalized Es-
timating Equations model (GEE). The GEE model provides an appropriate alternative, 
as it accounts for the correlated residuals via the specification of a working correlation 
matrix.

For the plastic toy manipulations, both age (7-8 years vs. 9-10 years) and self-
relevance were entered into a GEE analysis as predictors of detection. For concurrent 
detection, the effect of age was significant, b = 1.01, SE = .38, Wald χ2(1, N = 117) = 
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6.98, p = .008. Specifically, 7-8 year old children were less likely to detect the manipu-
lation (44.5%) than 9-10 year old children (62.9%). The main effect of self-relevance 
as well as the interaction between both factors were non-significant, Wald χ2s(1, N 
= 117) ≤ 2.63, ps ≥ .105. A model containing only the main effects returned similar 
results.

For retrospective detection, the effect of age was also significant, b = 1.15, SE = 
.39, Wald χ2(1, N = 117) = 8.80, p = .003, with older children displaying higher detec-
tion rates (70.2%) than younger ones (48.2%). The effect of self-relevance was non-
significant, Wald χ2(1, N = 117) = 2.31, p = .128. A model containing only the main 
effects did reveal a significant main effect of self-relevance, b = 0.45, SE = .22, Wald 
χ2(1, N = 117) = 4.30, p = .038. Specifically, high self-relevance manipulations were 
detected more often (65.0%) than low self-relevance manipulations (54.7%).

Eraser manipulations. For the eraser manipulations (between-subjects factor), 
a logistic regression analysis was conducted to examine the effect of self-relevance 
(high vs. low) and age (7-8 years vs. 9-10 years) on concurrent detection (yes vs. no). 
Both factors as well as the interaction were entered simultaneously. The effect of self-
relevance failed to reach significance, but indicated a trend, Wald χ2(1, N = 117) = 3.54, 
p = .060, as did the interaction between age and self-relevance, Wald χ2(1, N = 117) = 
2.94, p = .087; Nagelkerke’s R2 = .08. For exploratory reasons we performed post-hoc 
comparisons which showed that high-relevance manipulations tended to be detected 
more often (56.3%) than low self-relevance manipulations (30.8%) in younger, χ2(1, N 
= 117) = 3.42, p = .081, phi = -0.25, but not older children, χ2(1, N = 117) = 0.29, p = 
.609, phi = 0.07. A model including only the main effects did not reveal any significant 
effects, ps ≤ .101. One may argue that detection rates for the eraser manipulations 
might have been deflated due to the fact that children received an eraser as a gift, 
that is, that children might have kept quiet about a detected manipulation out of 
fear that then they would not receive a gift at all. If this were the case, however, the 
detection rates for eraser trials should, on average, be lower than the detection rates 
for plastic toy manipulations. Inspection of Table 8.2, however, shows that this was 
not the case.

GenerAl disCussion

Across two experiments, we sought to extend the existing literature on choice blind-
ness in two ways. We aimed to examine the effect of self-relevance on choice blind-
ness rates. Testing non-adult samples for the first time, this research question was 
implemented across two different age groups, namely in adolescents and children. 
We expected to replicate earlier findings demonstrating a strong choice blindness 



155

Self-relevance does not moderate choice blindness

8

effect. Furthermore, we hypothesized that high self-relevance decisions would lead to 
higher detection rates than low self-relevance decisions across age groups. As such, 
our two experiments are the first published ones to provide a direct comparison be-
tween more and less self-relevant conditions. As predicted, a considerable proportion 
of participants were blind to our manipulations. Unexpectedly, however, our results 
do not support the idea that self-relevance can decrease blindness rates (Moore & 
Haggard, 2006). In the following, we will address both of these findings in more detail.

In both experiments we found substantial choice blindness effects, with blindness 
rates ranging from 37% to 91% concurrently and 27% to 47% in retrospect. The 
variance across experiments is remarkable, with especially high blindness rates in 
Experiment 1. One explanation for this might be differences in the immediacy of the 
consequences following the choices in the high self-relevance conditions. Specifically, 
in Experiment 2, child participants had to choose between one of two toys, a task that 
is likely to be of immediate importance at that age. In Experiment 1, however, the 
consequences of the choices that participants made would only follow in the unde-
fined future. The study of the strength of the choice blindness effect as a function of 
immediacy of decision consequences might be an interesting alley for future research.

Although we could not make direct comparisons across the two samples, because 
we had to use different tasks that were suited for both age groups, we were able 
to make comparisons within children and adolescents. These comparisons showed 
that children aged 7-8 years old were sometimes less likely to detect our manipu-
lated trials than children aged 9-10 years. This effect only appeared for one (plastic 
toys), but not the other (eraser) manipulation. Furthermore, we found no effect of 
age on choice blindness rates within the adolescent sample. One reason for this age 
trend could be that younger children (aged 7-8) are more likely to be persuaded by 
external “suggestive” information than older children (9-10-year-olds; e.g., Bruck 
& Ceci, 1999). The underlying rationale is two-fold. First of all, younger children’s 
memory encoding is less well-developed than that of older children’s. This entails that 
younger children are more likely to trust other people when talking about their own 
memories and choices. Relatedly, younger children are more likely to be influenced 
by authoritarian people (e.g., experimenters) relative to older children (Ceci & Bruck, 
1993). Combined with weaker encoding and source monitoring capacities (Lindsay 
et al., 1991), these mechanisms might have caused the differences in detection rates 
between the younger and older children that were found for some of our analyses.

Regarding the impact of self-relevance on choice blindness, our data provide only 
little evidence in support of the idea that self-relevance can decrease blindness rates: 
In the adolescent sample, no indication for such an effect was found. In the child 
sample, the findings were inconsistent. Specifically, there was a significant effect in 
the expected direction for retrospective, but not concurrent detection of the toy 
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manipulation. Furthermore, for the eraser manipulation, we found a marginally sig-
nificant effect for younger (7-8 years), but not for older children (9-10 years).

Three inferences are possible when looking at the results on the effect of self-
relevance on choice blindness: First, one may argue that self-relevance simply does 
not have an effect on choice blindness. Although we cannot exclude this explanation, 
it seems unlikely, especially for choices on the high and extreme end of the self-
relevance scale (i.e., such choices that one would describe as highly self-relevant). 
This leads directly to a second explanation of the current results: self-relevance may 
have an effect on choice blindness, but only for highly self-relevant decisions. Fol-
lowing this argument, the current results would indicate that we did not present our 
participants with decisions that were self-relevant enough to exhibit the effect. More 
specifically, it may not be sufficient to only ensure that the high and low self-relevance 
conditions differ in self-relevance, but self-relevance may also have to reach a high 
level in order to impact choice blindness rates. This may also explain the tentative 
support for the self-relevance hypothesis in the child sample. Although we have no 
objective evidence for this claim, it is possible that the choices made by the children 
were more relevant to them than those performed by adolescents. Indeed, the ex-
perimenters in Experiment 2 reported that the children were quite excited about the 
task and the choices they had to make. Such excitement was absent in the adolescent 
sample. Another possibility is that excitement or interest in the task has an effect on 
choice blindness.

A third explanation that is worth considering is that another factor interacts with 
self-relevance. While other factors are conceivable, we would like to focus on ambigu-
ity as such a moderator. Merckelbach et al. (2011a) argued that evaluative decisions 
like those made in the choice blindness paradigm hold a certain level of ambiguity, 
making us prone to choice blindness. Accordingly, we may be unsure about an evalu-
ative decision made at an earlier point (Sagana et al., 2014b). The role of ambiguity in 
choice blindness has been demonstrated in several studies that showed that blindness 
occurs not only for choices that are evaluative in nature but also for decisions that rely 
on long-term episodic memory (Sauerland, Schell, et al., 2013). Although speculative, 
it is possible that a self-relevance advantage for detections of secretly manipulated 
choices only occurs in situations of increased ambiguity. That is, self-relevance may 
be beneficial when ambiguity is high, but not when ambiguity is low. Following this 
argument, the current results would indicate that situational ambiguity was too weak 
in the current experiments for the effect to be revealed. This notion could be tested 
in future research.

For pure exploratory reasons, we also tested the tendency to act according to social 
demands as a possible mechanism underlying the choice blindness effect. Consistent 
with previous studies (Chapter 2; Sauerland, Sagana, et al., 2013; Sauerland, Schell, 
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et al., 2013, Experiment 1 and 2), this idea was not supported by our data. Thus, the 
current data and the literature to date suggest that social desirability is not a crucial 
moderator of choice blindness.

To conclude, this work confirms the robustness of the choice blindness that is 
described in the literature across different materials and settings and demonstrates 
the validity of the effect across the life span. Furthermore, the effect has again shown 
to be largely unimpaired by different testing conditions. Future research should 
implement the choice blindness paradigm in settings that are likely to reveal limiting 
conditions of the effect. Choice blindness remains a fascinating effect which slips in 
our decisions, both the less, but also the more consequential ones; the one about 
what to wear, but also which doctor to visit.





9
Memory impairment is not sufficient for choice 
blindness to occur

This chapter is an adapted version of the following article:
Sagana, A., Sauerland, M., & Merckelbach, H. (2014). Memory impairment is not sufficient for 
choice blindness to occur. Frontiers in Psychology, 5, Advance online publication. doi:10.3389/
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AbstrACt

Choice blindness refers to the effect that people can be easily misled about 
the choices they made in the recent past. The aim of this study was to explore 
the cognitive mechanisms underlying choice blindness. Specifically, we tested 
whether memory impairment may account for choice blindness. A total of N 
= 88 participants provided sympathy ratings on 10-point scales for 20 female 
faces. Subsequently, participants motivated some of their ratings. However, 
on three trials, they were presented with sympathy ratings that deviated from 
their original ratings by three full scale points. On nearly 41% of the trials, 
participants failed to detect (i.e., were blind) the manipulation. After a short 
interval, participants were informed that some trials had been manipulated 
and were asked to recall their original ratings. Participants adopted the ma-
nipulated outcome in only 3% of the trials. Furthermore, the extent to which 
the original ratings were accurately remembered was not higher for detected 
as compared with non-detected trials. From a theoretical point of view our 
findings indicate that memory impairment does not fully account for blindness 
phenomena.
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introduCtion

Lay people often think that humans are permanently aware of the reasons that 
guide their decisions. In fact, the ability to compare the outcome of our choices 
with our intentions is vital for adaptive behaviour (Ridderinkhof, Ullsperger, Crone, 
& Nieuwenhuis, 2004; Ullsperger & von Cramon, 2004). Convinced of the rationality 
of their actions, people have strong opinions about their preferences and decisions. 
However, recent findings indicate that people are poor at detecting deviations from 
their choices. Specifically, according to choice blindness people often fail to detect a 
mismatch between their intention and the later outcome when their choice is sur-
reptitiously manipulated. In the original demonstration of choice blindness (Johans-
son et al., 2005), participants had to select the more attractive alternative out of 15 
different pairs of female faces. Subsequently, they were presented with the chosen 
alternative and were asked to explain their judgement. However, for three of these 
pairs the researchers, using a magic card trick, swapped the chosen photo with the 
alternative non-preferred face. Thus, participants had to justify a decision they never 
made. Astonishingly, only 13% of the manipulated trials were detected immediately 
at the time of the manipulation.

The basic effect of choice blindness has been widely replicated (e.g., Hall et al., 
2010; Johansson et al., 2008; Chapter 2; Sauerland, Sagana, et al., 2013) in differ-
ent domains that are highly relevant to everyday decision making, such as consumer 
preferences (Hall et al., 2010), moral decision making (Hall et al., 2012), and symptom 
reports (e.g., Merckelbach et al., 2011b). Choice blindness manipulations have been 
shown to result in changes of inclination towards a specific product and moral at-
titude, and in symptom escalation.
Yet, little is known about the mechanism underlying choice blindness. Previous stud-
ies have successfully ruled out a number of possible explanations, including poor 
encoding of the original (Johansson et al., 2005) or manipulated stimuli (Chapter 2; 
Sauerland, Sagana, et al., 2013), compliance (Johansson et al., 2008; Johansson et 
al., 2005; Chapter 2; Sauerland, Sagana, et al., 2013), suggestibility or the tendency 
to react in socially desirable ways (Merckelbach et al., 2011b; Chapter 2; Sauerland, 
Sagana, et al., 2013; Sauerland, Schell, et al., 2013). However, none of these studies 
specifically aimed at tackling the cognitive mechanisms underlying the effect. The 
present work is a first, but crucial step to fill in this gap.

Memory distortion seems intuitively the most plausible candidate to explain choice 
blindness. Memory distortion is closely related to the misinformation effect (Loftus 
& Hoffman, 1989) and hindsight bias (Fischhoff, 1975) and in these domains, it pos-
sesses empirical merits. Interestingly, methods employed to study the misinformation 
effect and hindsight bias resemble the choice blindness paradigm. Specifically, all 
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three involve exposure to an original stimulus, the subsequent confrontation with 
follow-up information (that may be misleading), and a final instruction that elicits the 
phenomenon (“Was there a stop sign?” “For which president candidate did you vote?” 
or “Why did you find this face the most attractive?”). Thus, all three phenomena can 
be conceptualized as forms of memory distortion caused by new information that 
influences a memory trace created earlier. Hence, it is reasonable to anticipate that 
the mechanisms underlying these phenomena share certain commonalities.

To explain misinformation and hindsight bias, researchers introduced the memory 
impairment framework (Fischhoff, 1975; Loftus & Hoffman, 1989). According to this 
framework, the original memory trace is permanently distorted by the presentation of 
new information by means of alteration, erasure or a decrease in accessibility of the 
original memory trace. Accordingly, exposure to follow-up information can interfere 
with the recollection of the original trace, hence resulting in memory impairment. Ex-
treme positions within this framework hold that the new information blends with the 
existing trace, resulting in an imminent and persistent alteration of the original trace 
(immediate assimilation hypothesis; Fischhoff, 1975). More conventional approaches 
postulate that the retrieval of separate memory traces depends on the recency and 
depth of the encoding (dual memory traces theory; Hell, Gigerenzer, Gauggel, Mall, 
& Müller, 1988) or available congruent information (selective retrieval hypothesis; 
Morton, Hammersley, & Bekerian, 1985; Slovic & Fischhoff, 1977). Nonetheless, all 
accounts have in common that they view the interference of the new information as 
a cause of people’s inability to recall the original trace (Mazzoni & Vannucci, 2007). 
Thus, memory deterioration results from the failure to access the original memory 
trace.

Although memory deterioration is an intuitively plausible candidate to explain 
choice blindness, to our knowledge, there are no studies to date that have explic-
itly tested the memory-choice blindness link. Indirect evidence for such link comes 
from a field study (Chapter 4; Sagana et al., 2013) that examined choice blindness 
for eyewitnesses’ facial recognition decisions, Sagana and colleagues (Chapter 4; 
2013) reported that participants who made an accurate lineup decision were more 
likely to notice a covertly performed manipulation at the end of the experiment (i.e., 
retrospectively) than participants who made an erroneous recognition decision. In 
other words, participants’ memory, as indicated by recognition accuracy, was associ-
ated with higher detection rates. Although this study did not provide a direct test of 
memory strength, these findings are broadly consistent with the idea that memory 
deterioration is responsible for blindness. On the other hand, participants who im-
mediately noticed the change (i.e., concurrently) were not more accurate in their 
lineup decisions than participants who were blind to the change. This suggests that 
the accuracy of a recognition decision and the capacity to detect a manipulation are 
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not always associated. Thus, Sagana et al. (Chapter 4; 2013) concluded that blindness 
for recognition decisions cannot be fully attributed to memory decay. The observation 
that blindness can be obtained even when the manipulated outcome is presented 
minutes after the original choice (Hall et al., 2012; Johansson et al., 2005) supports 
this position. Moreover, choice blindness may occur for stimuli of personal and moral 
significance (Hall et al., 2013; Sauerland, Schell, et al., 2013), again suggesting that 
memory decay may not be the sole mechanism driving the effect.

A direct test of whether memory impairment is a prerequisite for in choice blind-
ness has not been done to date. This is the aim of the current study. To this end, we 
asked participants to rate the sympathy of female faces and secretly manipulated 
some of the judgments by increasing or decreasing their ratings. Shortly hereafter, 
participants were informed that some trials had been manipulated and they were 
asked to recall 50% of the original sympathy ratings they had made earlier. Given 
the common association between confidence and accuracy across different domains 
(Brewer & Wells, 2006; Rolls, Grabenhorst, & Deco, 2010; Yeung & Summerfield, 
2012), we also asked participants to provide a confidence rating.

Our research approach allowed us not only to measure memory strength, but 
also whether participants could sufficiently disentangle the original choice from 
the manipulated outcome once they had been notified about the manipulations. 
However, as we used a relatively short interval between the original ratings and the 
instruction to recall, one could argue that this is a limitation of the current a study. 
Specifically, one might argue that a relatively short interval may be suboptimal for 
studying memory corruption. However, given that participants were asked to recall 
ten different sympathy ratings of unfamiliar faces, we do think that we were able 
to tap into memory processes. Conversely, if a longer interval would have been in-
troduced, our results would run the risk of being burdened by a disproportionate 
increase in cognitive load (Klimesch et al., 1993). Importantly, misleading post-event 
suggestions can impair memory with short retention intervals (Belli, Lindsay, Gales, 
& McCarthy, 1994). A second feature of our approach is that, on the second round 
of trials, we asked participants to recall their evaluations of the faces. Asking partici-
pants to recall their original ratings may be problematic. Performing the task a second 
time, participants may simply re-evaluate the faces instead of recalling their original 
rating. Hence, consistency with the original choice may not reflect genuine recall, but 
a consistency in preference. This is a valid concern, as we have no means of know-
ing whether participants, indeed, recalled or re-evaluated. However, recent findings 
indicate that choice blindness manipulations can shape preferences in favour of the 
manipulated outcome in a second round of choices (i.e., reevaluation; Johansson et 
al., 2008; Johansson et al., 2013; Sauerland, Schell, et al., 2013). Importantly, such 
a shift was evident for both blind participants and detectors. Hence, we can make 
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predictions about the outcomes for the reported ratings for cases where participants 
a) recalled or re-evaluated, b) memory is or is not impaired and c) participants are 
blind or detectors (see Table 9.1). For example, if our participants simply re-evaluated 
the faces, a shift in their answers in favour of the manipulated outcome should be 
expected, regardless of memory impairment being a valid explanation for choice 
blindness and participants being blind or detectors. If, however, participants recall – 
as they were instructed – then blind participants and detectors should either differ in 
the reported ratings (i.e., impaired memory) or should both favour the original rating 
(i.e., non-impaired memory).

To sum up, according to the memory impairment framework, the presentation of 
the manipulated outcome should hinder the recollection of the original rating. This 
view implies that participants will recall the original rating in the subsequent memory 
test more accurately for the non-manipulated compared with the manipulated trials. 
Additionally, participants aware of the change (i.e., detectors) are predicted to be 
able to discriminate between the two competing traces (original vs. manipulated) and 
thus be better able to recall the original rating than participants blind to the change. 
Furthermore, if the memory impairment framework is correct, blind participants will 
adopt the manipulated sympathy ratings as their own. Finally, detectors are predicted 
to display higher confidence in their ability to remember the original rating than blind 
participants.

table 9.1 | Hypothetical outcomes for reported ratings given the cognitive process, the memory capac-
ity and participants’ manipulation status.

Process Memory Manipulation Status Reported Rating

Recall

Impaired
Blind Manipulated

Detectors Original

Not-impaired
Blind Original

Detectors Original

Re-evaluation

Impaired
Blind Manipulated

Detectors Manipulated

Not-impaired
Blind Manipulated

Detectors Manipulated
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method

Participants
A total of N = 88 participants (27 men, Mage = 22.3 years, SDage = 5.0, age range: 18 - 55) 
took part in the study. Most of them were undergraduate psychology students (90.9%), 
whereas the remaining participants (9.1%) had various professional backgrounds. 
Student participants received course credit in return for their participation, while for 
the non-academics no monetary or other incentives were granted. Participation was 
voluntary. All participants were naïve to the purpose of the study and were tested 
individually. The study was approved by the standing ethical committee of the faculty.

stimuli and stimulus selection
Twenty female facial photos were selected for the sympathy rating task. All faces 
were of British or Australian public features unknown to our participants and were 
extracted from a data base kindly provided by R. Jenkins (for full description of tech-
nical characteristics see, Jenkins et al., 2011). Photos showed the faces in roughly 
frontal aspect with neutral or smiling facial expression. Copyright restrictions prevent 
us from reproducing the images here. The size of the photos as presented on the 
computer screen was 4.5 x 6.5 cm and they were centred in the upper half of the 
screen.

To avoid our results being attributed to differences in distinctiveness of the manipu-
lated photos, as the effect of this factor on choice blindness is not yet examined, we 
selected three photos to serve as the to-be-manipulated targets, from the aforemen-
tioned stimulus pool. These had been rated the least distinctive, the most distinctive 
and moderately distinctive in a pilot study with 18 participants (11 men, Mage = 25.6, 
SDage = 8.31, age range: 19-48). These photos depicted Cilla Black (M = 3.9, SD = 2.4), 
Rachel Stevens (M = 4.9, SD = 1.7), and Carol Smilie (M = 5.9, SD = 1.7). Distinctiveness 
scores for their pictures differ from each other, all ts(17) ≥ 2.18, ps ≤ .058. However, 
detection did not vary as a function of distinctiveness, Wald χ2s(1, N = 264) = 1.98, ps 
≥ .376. We will therefore not discuss this factor any further.

design
The dependent variables were consistency with the original rating and consistency 
with the manipulated outcome. Detection (blindness vs. detection) of the manipu-
lated trials and confidence in the ability to recall the original sympathy ratings served 
as the independent variables. As a measure of detection we used participants im-
mediate (i.e., concurrent) apprehension of a change in their sympathy ratings.
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Procedure
All stimuli were presented on a computer screen at a resolution of 1024 x 768 pixels 
using Open Sesame display software (Mathôt, Schreij, & Theeuwes, 2012). A cover 
story led participants to believe that the study was concerned with facial character-
istics that make faces more or less sympathetic. The study consisted of two parts 
executed in a single session. During the first part, after signing the informed consent, 
participants were instructed to rate how sympathetic they found each of 20 female 
faces, using a scale ranging from 1 (not sympathetic at all) to 10 (extremely sympa-
thetic). After a 2 seconds occlusion time, participants were presented with the picture 
and the corresponding sympathy rating again. Participants were asked to write down 
briefly the reasons for their ratings for half of the presented faces (i.e., 10). For the 
remaining faces, participants simply had to press the space bar to continue. However, 
in three of the 10 trials where a justification was required, we increased or decreased 
participants’ original sympathy ratings by three full points. For each of the three tri-
als, the manipulation was dependent on participants’ sympathy rating. Specifically, 
if participants provided a rating from 1 and 5, we increased their rating, but if par-
ticipants provided a rating from 6-10, we decreased their initial rating. Detection was 
not affected by the direction of the manipulation, all x2(1, N = 264) = 2.16, p = .143, 
phi = -.09. If participants typed a comment indicating that the displayed rating did 
not correspond with their own or that the program had made a mistake, they were 
classified as detectors. Detectors frequently also verbally informed the experimenter 
about the change i.e., the “mistake”.

Following the completion of the sympathy rating task participants filled out person-
ality questionnaires as a filler task. Subsequently, the second part of the study began, 
in which participants were informed that some of their sympathy judgments had been 
altered. No information was given as to which specific trials or how many of them 
had been manipulated. Participants’ task was to again view the 10 faces for which 
they had provided a motivation earlier and to recall their original sympathy ratings. 
Furthermore, participants indicated how confident they were that this corresponded 
with their original rating on an 11-point scale ranging from 0% to 100%. Subsequently, 
as in previous studies (e.g., Hall et al., 2010; Johansson et al., 2005; Chapter 2; Sau-
erland, Sagana, et al., 2013; Sauerland, Schell, et al., 2013), participants received a 
questionnaire to determine whether they had detected the manipulations before we 
disclosed that information, but did not report it while performing the task. Given that 
many participants were confused by the structure of the questionnaire5, it is doubtful 

5 Participants were asked whether they had detected the manipulation and if so, they had to specify 
how many times the manipulation had occurred and which trials exactly had been manipulated. 
Unfortunately, we did not include the actual photos in the post-test questionnaire, an omission 
that caused confusion in the participants about which trial referred to which picture. However, only 
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whether the trials reported in the Post-test questionnaire reflect genuine detections. 
Therefore, we will not further address the questionnaire data. Finally, participants 
were thanked and fully debriefed.

results

Choice blindness
Out of the 88 × 3 = 264 manipulated trials, 107 (40.5%) were detected. Table 9.2 
shows the detection rates for the three manipulated trials and across all 264 manipu-
lated trials. One could argue that strictly speaking, choice reversal only occurs when 
manipulations involve changes crossing the mid-point of the rating scale (i.e., from 
“sympathetic” to “not sympathetic”, rather than from “sympathetic” to “less sym-
pathetic”). Accordingly, we reran the analysis including only those participants, for 
which the manipulation resulted in the original choice being shifted to the opposite 
half of the Likert scale, leaving 221 trials for analysis. Ninety-one (41.6%) of these 
were detected and the pattern results for all subsequent analyses remained largely 
the same. Therefore, we report the analyses for the total sample.

memory impairment
To determine whether participants’ ability to remember the original ratings was im-
paired by the performed manipulations, we first compared memory for the sympathy 
ratings in manipulated vs. non-manipulated trials. For the non-manipulated trials, 
participants were able to exactly remember their original rating in 45.8% (278 of 
607, 95% CI [42.0, 49.0]) of the trials. For the manipulated trials, that percentage 
was 46.2% (122 of 264, 95% CI [40.2, 52.3]). Evidently, there were no differences in 
participants ability to remember their original rating, z = - 0.91, p = 0.91, indicating 

an additional 19 (7.2%) of the 264 trials were accurately reported in the Post-test questionnaire 
raising the total detection rate to 47.7% and the pattern of results remained largely the same as for 
concurrent detection.

table 9.2 | | Proportion detection for the three manipulated trials.

Detection

M (%) 95% CI

1st manipulation 35.2 25.0-45.0

2nd manipulation 39.8 29.5-50.0

3rd manipulation 46.6 43.2-64.7

Overall 40.5 38.8-47.0
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that the presentation of the manipulated item does not impair the memory for the 
original choice.

Next, we examined whether participants would adopt the manipulated sympathy 
ratings as their own as a result of impaired memory of the original choice. Com-
parisons of participants’ consistency with the manipulated outcome vs. consistency 
with the original rating revealed that participants were much more often consistent 
with their original rating than with the manipulated one, McNemar χ2s (1, N = 264) = 
101.73, p < .001. Specifically, across the 246 manipulated trials, participants reported 
the manipulated outcome in 2.7% of the trials (SD = 16.0, 95% CI [0.8, 4.9]), while par-
ticipants were consistent with their original rating in 46.6% (SD = 49.9, 95% CI [40.2, 
52.7]) of the trials. In the remaining trials (50.8%, SD = 50.1, 95% CI [44.3, 56.8]), 
participants were inconsistent with both the manipulated outcome and the original 
rating (see Figure 9.1). Applying a more liberal consistency criterion, of ±1 scale point6 
as equivalent to the original rating or the manipulated outcome led to similar results, 
McNemar χ2(1, N = 264) = 156.49, ps < .001. Specifically, 9.5% (SD = 29.3, 95% CI [6.1, 
13.3]) of the 246 manipulated trials were similar to the manipulated outcome, while 
84.5% (SD = 36.3, 95% CI [79.6, 88.6]) were consistent with the original rating, and 
6.1% (SD = 23.9, 95% CI [3.4, 9.1]) with neither of the trials. Apparently, manipulating 
the original sympathy rating did not lead to overall memory distortion.

6 This is equal to roughly one SD difference in consistency with the original rating (SD = 0.89) and the 
manipulated choice (SD = 1.07).

 

figure 9.1 | Proportion of trials consistent with the original sympathy rating, the manipulated outcome, 
and neither of both after the application of a conservative or lenient (±1scale point variance) criterion. 
Error bars represent 95% confidence intervals.
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Next, we tested the hypothesis that consistency with the original rating varies as a 
function of detection. No support was found for this assumption, x2(2, N = 264) = 2.38, 
p = .122, phi = .09. Specifically, consistency with the original sympathy rating was met 
in 42.7% (SD = 49.6, 95% CI [35.1, 50.7]) of the non-detected and in 52.3 % (SD = 50.2, 
95% CI [42.9, 61.7]) of the detected trials. Thus, memory impairment alone is not a 
sufficient explanation for choice blindness.

In light of these findings, we wondered whether our manipulations had any effect 
on participants recall ability. To test this, we computed the deviation between the 
remembered and participants’ original sympathy ratings (i.e., Consistency = rating 
time 2 – rating time 1) as a continuous measure of consistency with the original rating. 
Our aim was to examine whether this alternative approach would reveal differences 
in recall ability between manipulated and non-manipulated trials. Two outliers with a 
deviation of five scale points from the original choice were excluded. A paired sample 
t-test showed that the mean distance between the recalled and the original sympathy 
rating was greater for manipulated (M = .53, SD = .49, 95% CI [.43, .64]) than non-
manipulated trials (M = .27, SD = .22, 95% CI [.22, .31]), t(85) = 4.59, p < .001. Ad-
ditionally, the direction of the change from participants’ original to their remembered 
estimate was consistent with the direction of the manipulation (although it did not 
affect the distance between participants’ original and remembered estimate, t(260) 
= 1.75, p = .080). Figure 9.2 displays the mean distance from the original sympathy 
ratings for increase (n = 123) and decrease (n = 141) manipulations. As can be seen, 
the manipulations affected participants’ recollections.

Following a similar approach, we next examined whether this continuous mea-
sure of consistency would reveal differences in recall ability between detected and 

 

figure 9.2 | Mean distance from the original sympathy rating as a function of manipulation direction 
(increase vs. decrease). Error bars represent 95% confidence intervals.
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non-detected trials. Hence, we performed Generalized Estimating Equations (GEE) 
analyses with consistency with the original sympathy estimate as dependent vari-
able and detection (blindness vs. detection) as predictor. However, no significant 
results emerged, Wald χ2(1, N = 262) = 2.7, p = .141. Figure 9.3 displays the mean 
distance from the original sympathy ratings as a function of detection. Finally, we 
tested whether the distance from the original sympathy rating would be greater for 
the non-detected compared with the detected trials among the inconsistent with the 
original rating cases (N = 139). No support was found for this assumption, Wald χ2(1, 
N = 139) = 0.20, p = .652. Specifically, the mean distance from the original sympathy 
rating for the non-detected trials was M = 1.45 (SD = .76, 95% CI [1.30, 1.63]) and for 
the detected trials was M = 1.39 (SD = .85, 95% CI [1.18, 1.63]). Evidently, memory 
impairment is not sufficient for choice blindness to occur.

Confidence as Postdictor of Consistency
The final set of analyses tested whether confidence in recall ability, along with detec-
tion, can postdict consistency with the original sympathy rating. We performed GEE 
analyses with consistency with the original sympathy estimate as dependent variable 
and detection (blindness vs. detection) and confidence as predictors. In 14 trials, no 
confidence rating was provided leaving 250 trials for analysis. The interaction effect 
between detection and confidence was not significant, Wald χ2(1, N = 250) = 2.80, p = 
.094. The model without the interaction term returned no significant effect for detec-
tion, Wald χ2(1, N = 250) = .621, p = .431, but revealed a significant confidence effect. 
After deleting detection from the model, confidence attained significance, Wald χ2(1, 
N = 250) = 9.33, p = .002. Specifically, higher confidence ratings were associated with 
higher consistency with the original choice. Thus, confidence seemed to be a reliable 

 

figure 9.3 | Mean distance from the original sympathy rating as a function of detection (detected vs. 
non-detected). Error bars represent 95% confidence intervals.
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predictor of consistency with the original rating. Figure 9.4 presents the confidence 
ratings for all manipulated trials that are consistent or inconsistent with the original 
rating.

 

figure 9.4 | Confidence as a function of consistency with the original sympathy rating for all manipu-
lated trials. Error bars represent 95% confidence intervals.

Using the continuous measure of consistency led to comparable results. Specifically, 
neither the interaction between detection and confidence, Wald χ2(1, N = 249) = 0.93, 
p = .334, nor the main effect of detection (after deletion of the interaction effect) 
was significant, Wald χ2(1, N = 250) = .602, p = .438. The main effect of confidence 
indicated that high confidence was associated with little deviation from the original 
rating, while lower confidence was associated with stronger deviations from the origi-
nal rating, Wald χ2(1, N = 249) = 5.96, p = .015. Figure 9.5 displays mean confidence 
across the observed distances from the original rating.

disCussion

The aim of the current study was to test whether choice blindness is a result of memory 
impairment of the original trace. To our knowledge, this is the first study that directly 
examined this issue. Drawing on the memory impairment framework (Fischhoff, 1975; 
Loftus & Hoffman, 1989), we predicted that participants would have difficulties in 
remembering their original sympathy rating after confrontation with a manipulated 
rating and that they would adopt the manipulated outcome as their own. Contrary to 
this assumption, the vast majority of the participants gave sympathy ratings that were 
consistent with their original choice. Further, there were no differences between de-
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tectors and blind participants in their ability to reproduce their original ratings. This 
was true when consistency with the original ratings was expressed in dichotomous 
terms, but also while being indexed in a continuous fashion. Although participants 
were affected by the direction of the manipulation, the distance between the recalled 
and the original sympathy rating did not differ among detected and non-detected 
trials. Furthermore, participants’ confidence in their ability to remember the original 
sympathy rating was a reliable postdictor of consistency.

Despite the fact that choice blindness can occur in the absence of memory impair-
ment, the current study allows for other important observations. First, our results 
provide further evidence for the robustness of the choice blindness effect (e.g., Hall et 
al., 2010; Johansson et al., 2008; Chapter 2; Sauerland, Sagana, et al., 2013). Second, 
our findings are comparable with the broader misinformation literature which shows 
that post-hoc misinformation often distorts memory (for a review see Ayers & Reder, 
1998; Loftus & Hoffman, 1989; Payne, Toglia, & Anastasi, 1994). Evidently, there 
were differences in the remembered sympathy rating between manipulated and 
non-manipulated trials and participants were largely affected by the direction of the 
manipulation (see Figure 9.2). The fact that consistency with the original sympathy 
rating was not associated with the capacity to detect a manipulation though, speaks 
to the idea that distorted memory is not necessary for choice blindness to occur.

Third, the current study is informative as it demonstrates with a direct test that 
blindness cannot be attributed to impaired memory of the initial memory trace or 
memory decay. Specifically, in a substantial number of trials (123 of 264; 46.6%), 
participants were able to remember their original rating with precision. This supports 
the idea that the memory trace for the original rating was still accessible and could 
be retrieved at will. These findings are in line with earlier indications that blindness 

 

figure 9.5 | Confidence as a function of the deviation from the original sympathy rating across all ma-
nipulated trials. Error bars represent 95% confidence intervals.
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cannot be reduced to weak memory or forgetting (Chapter 4; Sagana et al., 2013). 
Additionally, in those cases that participants changed their ratings from the original 
sympathy ratings to the subsequently remembered sympathy estimates (53.4% of 
trials), the shift in the answers was independent of whether a manipulation was 
detected or not. Thus, even when participants were aware of the change in their judg-
ments, they had limited capacity to segregate the influence of the manipulation from 
their recollections. This replicates earlier findings showing that participants shift their 
answers in favour of the originally non-preferred alternative when asked to perform a 
second round of choices (Hall et al., 2013; Johansson et al., 2008; Sauerland, Schell, et 
al., 2013). These studies and our findings are consistent with work demonstrating that 
there are conditions in which choices precede preferences (rather than vice versa; see 
studies by Sharot, Martino, & Dolan, 2009; Sharot, Velasquez, & Dolan, 2010).

Further, our results demonstrate that confidence is a reliable postdictor of con-
sistency with the original sympathy rating. Hence, the present findings indicate the 
informative value of confidence as a postdictor of the accuracy of estimates provided 
following a manipulated outcome; that is, following incorrect information about 
one’s own decision. Considering that to date we have only limited understanding of 
the mechanism contributing to choice blindness – and thus are incapable of offering 
methods for its reversal – the postdictive value of confidence might be beneficial for 
establishing the accuracy of a remembered choice.

Turning to the limitations of the present study, as already discussed in the introduc-
tion, participants may not have engaged actively in retrieval, but rather may have 
provided a sympathy estimate as if they were asked to perform the same task a 
second time. However, the fact that both blind participants and detectors were con-
sistent with their original rating speaks to the idea that participants, indeed, recalled 
their original rating instead of simply performing the task a second time (see Table 
9.1). Furthermore, our procedure was largely parallel with what is typically done 
to evaluate memory for past decisions in hindsight bias literature (e.g., Hoffrage, 
Hertwig, & Gigerenzer, 2000; Pohl, 2007; Sanna & Schwarz, 2003). Nevertheless, the 
contributions of retrieval versus preferential consistency should be addressed more 
directly in future research. Another limitation is that the post-test questionnaire was 
handed out at the end of the experiment, after participants were informed about the 
manipulations. This made it difficult to derive retrospective detection rates. Addition-
ally, the absence of the actual stimulus photos in the post-test questionnaire was 
a source of confusion. Future research should consider administering the post-test 
questionnaire before the recall task and including photos of the stimuli instead of 
verbal descriptions.

To summarize, this study has shown that memory impairment is not sufficient 
prerequisite for choice blindness to occur. Instead, our findings indicate a complex 
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mechanism responsible for choice blindness that allows a fairly accurate recollection 
of the original choice but yet disables the detection of a manipulation. This argu-
ably hints in the direction of a subtle malfunction in recognition. One way to test 
this interpretation is to examine differences in neuronal activity while participants 
perform a typical choice blindness paradigm and a subsequent recognition task. We 
acknowledge though that developing a choice blindness paradigm which permits the 
collection of neural data may be difficult, given that fMRI and ERP measures require 
a number of repetitive trials which in itself may introduce artefacts. An alternative 
explanation is that participants are involved in a self-persuasion process (Johansson 
et al., 2011). Endorsing choices suggested by others may generate a degree of cogni-
tive dissonance, which people want to overcome (Festinger, 1962; Henkel & Mather, 
2007). Therefore, participants confabulate introspective arguments to convince 
themselves about the assumed choice. Hence, they fail to detect the manipulated 
outcome but are able to recall their original choice when the dissonance is resolved 
by the revelation that the choice had been manipulated.

In conclusion, we believe that the results provide interesting insights for under-
standing choice blindness, with the major finding being that forgetting is not an ex-
haustive explanation for the phenomena. Hence, to grasp the fundamentals of choice 
blindness, we may better consider Alan Baddeley’s (1988) question: “What the hell 
is it for?”. Therefore, we suggest that future research should focus on the function of 
blindness when answering the question about why they occur at all in everyday life. s
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Aims of the Present dissertAtion

The studies described in the present dissertation aimed to 1) establish the relevance 
of choice blindness in eyewitness testimony, 2) explore the moderating factors of the 
effect of blindness in eyewitness testimony, and 3) unravel the mechanisms underly-
ing choice blindness. In the introductory chapter, we bridged the gap between the 
witness testimony and the choice blindness literature on theoretical grounds. In Part 
1, we built upon these theoretical grounds and established the occurrence of blind-
ness in ear and eyewitness recognition decisions. Through an in depth investigation, 
we associated blindness for evaluative and categorical decisions and established that 
witnesses can be susceptible to blindness manipulations. In Part 2, we extrapolated 
our findings to the field. In two studies, we replicated earlier work indicating that 
choice blindness occurs for eyewitness recognition decisions and extended our 
knowledge by showing that blindness occurs under conditions that come close to real 
life eyewitness setting. Furthermore, we demonstrated that blindness can occur for 
choosers and nonchoosers, as well as for target-present and target-absent lineups.

In Part 3, we expanded on the application of the choice blindness paradigm in other 
eyewitness settings. We first explored the impact of own-race bias on eyewitnesses’ 
blindness for identification decisions. We observed that manipulations of other-race 
identifications were less likely to be detected compared with manipulations of own-
race identifications, providing tentative support for the premise that blindness rates 
could be moderated by ambiguity. Subsequently, we examined whether participants 
would be able to detect blindness manipulations in their written statements for a 
variety of retention intervals. We found that a substantial proportion of manipula-
tions in eyewitnesses’ written statements went undetected even within minutes after 
giving testimony.

In Part 4, we took a step away from the forensic field and examined potential 
moderators and explanations for choice blindness. We first focused on the role of 
self-relevance as a moderator, but found only weak support for the hypothesis that 
self-relevance can decrease blindness rates. Finally, we investigated memory impair-
ment and forgetting as a potential explanation of choice blindness. We found little 
evidence for this idea. In the following, we discuss the main findings of the studies, 
their implications for the judicial system, as well as directions for future research.
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summAry And disCussion of the reseArCh findinGs

blindness in eyewitness testimony
In a series of twelve experiments, as described in Parts 1-3 of the present dissertation, 
we have shown that choice blindness is relevant for ear and eyewitness testimony. 
Table 10.1 provides a summary of the concurrent and retrospective blindness rates 
as observed in the studies of this dissertation. Examining the effect of blindness ma-
nipulations on earwitnesses (Chapter 2), we found that choice blindness transfers to 
auditory stimuli, with the overwhelming majority of participants being blind to our 
manipulations (71-81%; see Table 10.1). The observed blindness rates come close to 
those reported in choice blindness studies using facial stimuli (73-88%; Johansson et 
al., 2008; Johansson et al., 2005) and are comparable to the choice blindness rates 
found for olfactory and gustatory stimuli (67-86%; Hall et al., 2010). Thus, this study 
replicates and extends previous work thereby showing that choice blindness is a 
robust effect that seems to operate in a comparable way for different senses.

Following the successful application of blindness manipulations for auditory stimuli, 
in Chapter 3 we aimed to identify the conditions under which blindness phenomena 
occur in facial recognition decisions. We began our endeavour (Experiment 1) won-
dering whether absolute recognition decisions (i.e., correct or incorrect) would affect 
blindness rates to a similar extent as preference judgements, the outcome of which is 
evaluative in nature. Unlike absolute decisions, evaluative judgments about a person 
may change depending on mood or context (Loewenstein & Small, 2007), making 
decisions more susceptible to blindness. Hence, we hypothesized that in an eyewit-
ness setting, choice blindness rates would depend on decision type (evaluative vs. 
absolute). This hypothesis was only partially supported. Although concurrently there 
were no more blind participants for the evaluative compared with the absolute deci-
sions, in retrospect absolute decisions yielded lower blindness rates. Interestingly, 
blindness for evaluative decisions in the eyewitness setting were decreased compared 
with studies where participants performed evaluative judgements of visual stimuli 
(Johansson et al., 2008; Johansson et al., 2005). This finding suggests that the eyewit-
ness setting is to some extent different from the settings in which choice blindness 
has been studied in so far. That is particularly evident in Experiments 2a-c where, by 
means of a simple recognition procedure, we found moderate concurrent blindness 
rates and virtually no retrospective blindness in student and non-student samples. In 
explaining this discrepancy, one should consider the moderating factors of the effect. 
We turn to this point later in the discussion (see Moderators of Choice Blindness). 
Finally, to increase the ecological validity of our findings, in Experiment 3 of Chapter 3 
we inserted a 48 hr interval between the presentation of the recognition task and the 
presentation of the manipulated outcome. Under these conditions, blindness rates 
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increased dramatically compared with the previous three recognition experiments 
(see Table 10.1). Therefore, we can conclude that blindness phenomena occur for 
eyewitness recognition decision and even more so when retention intervals come 
close to real life conditions.

Establishing the effect in the laboratory is certainly a first step in the right direction. 
Yet, a laboratory environment falls short in imitating real life conditions. Therefore, to 
confirm the occurrence of the effect under naturalistic encoding conditions and hence 
affirm its relevance for the judicial system, we conducted two additional experiments 
employing a field study methodology. Using staged non-criminal (Chapter 4) and 
criminal (Chapter 5) events, we replicated our laboratory findings and showed that 
blindness for identification decisions can occur at an alarmingly high level in real life 
settings (41-69%). Over and above the replication of earlier findings, we extended 
our knowledge by demonstrating that blindness for identification decisions occurs for 
choosers and, to a lesser extent, nonchoosers, as well as for target-present and, to a 
lesser extent, target-absent lineups (Chapter 5). Bearing in mind our laboratory and 
field study findings, it is noteworthy that the magnitude of blindness for selections 
under naturalistic encoding conditions exhibits remarkable stability across studies 
(see Table 10.1). This once more signifies the robustness of the effect. Nonetheless, 
the lower blindness for nonchoosers than choosers speaks to the idea that choice 
blindness is limited by the rationality of human mind. Specifically, participants must 
have found it harder to justify a choice reversal than a choice exchange and therefore 
exhibited higher blindness rates for the latter.
In light of the stable nature of blindness for identification decisions, we aimed to 
investigate whether blindness could be relevant for other aspects of eyewitness 
testimony. In Chapter 6, we investigated the impact of the own-race bias on blind-
ness for one’s own eyewitness identification decisions. We hypothesized that making 
other-race identifications would increase blindness rates compared with own-race 
identifications due to the increased cognitive effort inherent in other-race identifica-
tions (Brigham & Malpass, 1985; Chiroro & Valentine, 1995). The results supported 
our assumption as participants who made other-race identifications were more likely 
to be blind to the manipulations (69-95%) than participants who made own-race 
identifications (55-87%; see Table 10.1). However, as the design of the study was not 
fully crossed, we should be careful before attributing the findings solely on the cross-
race identifications and not to general responding differences between the groups or 
social influences. Nevertheless, these results clearly show that estimator variables 
can hinder the detection of a manipulation. Additionally, the results provided further 
support for the idea that blindness for identification decisions occurs for choosers 
and nonchoosers and for target-present as well as target-absent lineups. However, 
we did not replicate the detection advantage of nonchoosers over choosers which 
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was evident in our field study. We speculate that the discrepancy could be attributed 
to the increased number of identification decisions (4 vs. 1) and the longer retention 
interval (48 hr vs. minutes) between the identification and the presentation of the 
manipulated outcome for the laboratory compared to the field study. Both these 
factors could have shaken participants’ trust in the memory of rejecting a lineup, 
resulting in choice reversals being as easily accepted as choice exchanges. However, 
before we can draw firm conclusions about the effect of choice on blindness more 
conceptual replications are needed.

Subsequently, in a series of three studies, we examined the ability of eyewitnesses 
to detect manipulations introduced to their written statements (Chapter 7). Results 
revealed that a substantial proportion of manipulations in eyewitnesses’ written 
statements went undetected even within minutes after giving testimony. Our findings 
are in line with earlier work showing that witnesses accept unreported details as their 
own testimony, even when they are requested to actively search for errors (Experiment 
1; Christianson et al., 2007). Furthermore, our results are in agreement with recent 
findings indicating that blindness phenomena can occur in the context of people’s 
autobiographical accounts (Sauerland et al., in press; Sauerland, Schell, et al., 2013). 
Importantly, these findings are consistent with our earlier work on blindness for iden-
tification decisions, showing that blindness manipulations can exert their influence 
in various aspects of the eyewitness testimony. Certainly, in the conventional way of 
thinking, reporting details of a witnessed event does not constitute a choice. Thus, it 
could be argued that manipulations in one’s statement are unlike manipulations in 
identification decisions. Taking into account Koriat and Goldsmith’s monitoring and 
control framework (Goldsmith et al., 2002; Koriat & Goldsmith, 1996) however, each 
piece of information that is to be reported undergoes a decision making before it 
is volunteered as an answer. Thus, in this and in our point of view, an identification 
decision and the decision to report specific information share a striking resemblance.

In sum, through extensive experimentation, we have established that blindness 
for witness testimony is an effect of non-trivial magnitude. The robust nature of the 
effect is remarkable as the effect of choice blindness operates on different modali-
ties and aspects of witness testimony, under laboratory and naturalistic conditions. 
Consequently, understanding choice blindness is important not only because of their 
immediate significance for the legal practice but also because they could add to our 
knowledge about the decision making errors of witnesses.

moderators of Choice blindness
Part 4 is partially devoted to tackling specific moderators of blindness in the witness 
setting. However, the pursuit and discovery of meaningful moderators is not restricted 
to the two chapters of Part 4. Rather, it expands across all sections of this dissertation. 
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In the following, we provide an overview of all the limiting and facilitating factors of 
blindness encountered in our studies as we attempt to demonstrate that, with the 
possible exception of self-relevance, all these conditions can be conceptualized as 
different aspects of a single key moderator, namely ambiguity.

Retention interval
The retention interval between a choice and the presentation of the manipulated 
outcome seems to be a determining factor for the intensity of blindness. In Chapter 
3 moving from shorter (milliseconds) to longer (48 hr) retention intervals practically 
doubled the blindness for recognition decisions (see Table 10.1). Similarly, in Chapter 
7 longer retention intervals (1 month) were associated with rates of blindness for 
manipulations in one’s written statement twice as high as those observed for shorter 
retention intervals (minutes and 48 hr). Similar findings have also been reported for 
manipulations of autobiographical memories (Sauerland, Schell, et al., 2013) with 
blindness rates increasing from 25% after 10 minutes to 45% after one week. The re-
tention interval seems to exert its influence through compromising memory strength 
for the original choice. Yet, considering that participants can be blind to manipulations 
of choices performed seconds ago, for which memory should be strong, blindness 
should not be equated with weak memory (see “Commentary on the effect of ac-
curacy on blindness in eyewitness testimony”). Hence, the retention interval between 
the original choice and the manipulated outcome seems to be merely a facilitating 
factor of blindness and not the primary mechanism.

Stimulus similarity
Another recurring determining factor of blindness seems to be the similarity between 
chosen versus manipulated stimuli. Specifically, in Chapter 2 we found that a high 
similarity between chosen and manipulated voice increased concurrent (but not 
retrospective) blindness rates. Likewise, in Chapter 4 we observed that high similarity 
between the originally chosen and the manipulated lineup member increased concur-
rent and retrospective blindness rates. Previous authors have also reported an effect 
of similarity for a limited selection of stimuli (Hall et al., 2010), although others have 
not found the effect (Johansson et al., 2005). In Chapter 2, however, the post-hoc voice 
ratings showed that the low-similarity voices also differed in distinctiveness, whereas 
the high similarity voices did not. This, points to the possibility that, in addition to 
low similarity, high distinctiveness may create a boundary condition for the effect. 
Earlier choice blindness studies which looked into the role of stimulus similarity have 
not addressed the issue of distinctiveness (Hall et al., 2010; Johansson et al., 2008; 
Johansson et al., 2006). Consequently, it is conceivable that the effects of similarity 
may align with distinctiveness. Nevertheless, our results in Chapter 4, where distinc-
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tiveness was controlled for, speak in favour of similarity as a boundary condition for 
blindness. This does not imply that distinctiveness cannot be an additional limiting 
condition. It rather suggests that stimulus similarity alone can moderate the effect.

Self-relevance
Another possible moderator of blindness is self-relevance. The effect of self-relevance 
denotes the tendency of people to encode information in which the self is implicated 
in a privileged way (Rogers et al., 1977) resulting in superior encoding and recognition 
for self-relevant that non self-relevant events (Symons & Johnson, 1997). Therefore, 
in Chapter 8 we predicted that decisions high in self-relevance should lead to lower 
blindness rates than those low in self-relevance. We found only little evidence in 
support of this idea. For adolescents no effect of self-relevance on choice blindness 
was found. For children self-relevance moderated retrospective, but not concurrent 
detection for the toy manipulation. The finding is certainly counterintuitive and, 
although we cannot exclude the possibility that self-relevance is not a moderator of 
blindness, we ought to consider alternative explanations. One possible explanation is 
that self-relevance has an effect on blindness, but only for decisions that score high 
on the self-relevance scale, as for example when a person’s dignity or freedom is at 
stake. A second explanation is that self-relevance interacts with ambiguity. Ambiguity 
refers to vagueness and imprecision in the stimuli that allow for multiple interpreta-
tions (Sloman et al., 2010). Therefore, it may be that self-relevance is beneficial when 
ambiguity is high. However, whether these interpretations are applicable remains 
to be empirically tested. Yet, considering the potential role of ambiguity in relation 
to self-relevance, we believe it is worth turn to ambiguity as a moderator of choice 
blindness.

The key moderator: Ambiguity
In the context of eyewitness testimony, the retention interval and stimulus similarity 
basically appear to increase the ambiguity of the task. Evidently, the longer the reten-
tion interval between the original choice and the presentation of the manipulated 
outcome, the harder it should be to detect a discrepancy between the choice and 
its outcome. Analogously, the higher the similarity of (or lower the discrimination 
between) the original choice and the manipulated outcome, the harder it should 
become to detect the manipulation. Therefore, ambiguity is a wider construct that, 
compared with retention interval and stimulus similarity, incorporates additional 
elements which are known to influence decision making including mood or context 
(Loewenstein & Small, 2007).

Ambiguity was originally proposed as an explanation of blindness (see Merckelbach 
et al., 2011a). However, it soon became clear that although ambiguity is an essential 
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moderator, it cannot explain how choice blindness arises. As a moderator, however, 
ambiguity seems to accommodate all of the observed effects. Specifically, retention 
interval, and stimulus similarity can all be conceptualized as factors that increase 
ambiguity in a choice blindness task. Importantly, ambiguity can also account for the 
reduced blindness rates for absolute versus evaluative tasks (Experiment 1, Chapter 
3) because evaluative decisions are by definition more ambiguous than absolute 
ones since they can be affected by external factors such as the mood of the observer 
(e.g., older adults looking toward positive and away from negative faces when in a 
bad mood; Isaacowitz, Toner, Goren, & Wilson, 2008) or the target (e.g., persons are 
less attractive when posing sad than neutral or happy expressions; Mueser, Grau, 
Sussman, & Rosen, 1984). Finally, although this remains to be empirically tested, 
self-relevance may interact with the task ambiguity in such way that self-relevance 
is beneficial when ambiguity is high. Therefore, we believe that ambiguity is the key 
moderator of blindness. In support for this notion are findings indicating that people 
use ambiguity in a self-serving manner (Shalvi, Eldar, & Bereby-Meyer, 2012; Shalvi, 
Gino, Barkan, & Ayal, 2015). In ambiguous situations people may find it easier to come 
up with justification and confabulations on why and how the manipulated outcome 
must be the originally chosen one. In fact, ambiguity, self-justification and their role 
in principle violations is becoming a productive are of research, which underlined the 
importance of ambiguity in other settings than choice blindness.

the underpinnings of Choice blindness
Part 4 of the present dissertation is also devoted to understanding the mechanism un-
derlying choice blindness. Before one can investigate the underlying mechanism, one 
should first thoroughly establish the effect. Since we only recently made the transition 
from establishing the effect to unravelling the mechanism, we so far only managed 
to investigate memory decay as a potential candidate. Drawing from the memory 
impairment framework (Fischhoff, 1975; Loftus & Hoffman, 1989), in Chapter 10 we 
hypothesized that the presentation of the manipulated outcome should hinder the 
recollection of the memory trace of the original choice. Furthermore, we expected 
the impairment to be more pronounced for blind participants than for detectors. 
Contrary to our assumption, participants were able to recall their original choice with 
reasonable precision (recall accuracy: 46.2%-85.4%). Furthermore, no differences 
between detectors and blind participants emerged in their ability to reproduce their 
original choice. We concluded that impaired memory of the initial memory traces 
or memory decay is not an exhaustive explanation of blindness in the eyewitness 
context.
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Commentary on the effect of accuracy on blindness in eyewitness testimony
In view of the counterintuitive findings concerning the role of memory and due 
to potential reservations as to the trust in null findings, we consider the following 
clarification essential. Our conclusion that forgetting fails to explain blindness does 
not imply that variations in memory strength are negligible. Indeed, long retention 
intervals which compromise memory strength are associated with increases in blind-
ness rates (Chapters 3 & 7). It rather suggests that memory decay is unlikely to explain 
why people fail to notice blindness manipulations. This proposition is based on the 
facts that a) highly accurate participants are more often than not blind to manipula-
tions and b) memory strength has time and again been proven not to be a predictor of 
detection (see Chapters 3-7). Yet, one might argue that the individual studies are not 
powerful enough to detect the effect of accuracy on blindness and thus our conclu-
sion is farfetched. To address this concern we conducted a meta-analysis, using the 
Explanatory Software for Confidence Intervals (Cumming, 2012). For this purpose, the 
data of the four eyewitness identification experiments (k = 4) reported in Chapters 3-6 
were entered, comprising N = 326 participants. Our dependent variable was the num-
ber of blind participants and detectors. Our independent variable was participants’ 
accuracy with regard to their identification decisions, which served as a proxy of 
memory strength. For the purpose of this comparison, we looked at the overall blind-
ness rates regardless of participants’ choosing behaviour (choosers vs. nonchoosers), 
lineup mode (target-present vs. target-absent) or ethnical background (African vs. 
European). Given the universal nature of memory, if memory strength were to affect 
blindness, the effect should be prominent for all participants. Our analysis yielded a 
small effect size with the confidence intervals including zero (d = 0.12, 95% CI [-0.09, 
0.38]), indicating once more no differences in blindness rates between accurate and 
inaccurate participants (z = 1.15, p = .248). Therefore, low accuracy is not a sine qua 
non for blindness to occur and it cannot account for the effect. Yet, we believe that 
memory decay and forgetting contributes to increase the ambiguity surrounding a 
decision, which in turn moderates blindness. However, as ambiguity is influenced by 
many other factors the impact of memory decay alone is rather small.

Commentary on choice blindness, misinformation, and post-identification feedback
On a theoretical level, choice blindness, and blindness in the context of eyewitness 
testimony in particular, may seem equivalent to the misinformation effect (Loftus, 
2005; Loftus & Hoffman, 1989). In a typical misinformation paradigm participants are 
presented with misleading information about an event witnessed earlier. As a result 
of the presentation of misleading information memory is affected in such a way that 
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participants recall information that they never witnessed. Likewise, in a choice blind-
ness paradigm the manipulated outcome may serve as the misleading information 
that affects the memory of the original decision, hence preventing participants from 
detecting the manipulated outcome. Furthermore, post-identification feedback seems 
to be the key term when one tries to explain why in Chapter 4 our manipulations 
reduced post-identification confidence. Earlier research has shown that confirming 
and disconfirming feedback, among others, can cause witnesses to be more (or less) 
confident in their identification decisions (Douglass & Steblay, 2006; Steblay, Wells, & 
Douglass, 2014; Wells & Bradfield, 1998). Furthermore, post-identification feedback, 
in general, is known to shape witnesses’ meta-cognitive beliefs. This includes estimates 
regarding the viewing conditions and the distance to the target (Bradfield et al., 2002; 
Douglass & Steblay, 2006; Palmer, Brewer, & Weber, 2010; Steblay et al., 2014). Our 
pattern of results is in line with these research findings. Specifically, the manipulated 
outcome might have been perceived as a form of disconfirming feedback, resulting in 
participants being less confident in their identification decisions.

One might therefore argue that choice blindness is nothing but a new name for 
an old effect. In our point of view, however, choice blindness is a broader construct 
that integrates effects such as misinformation and post-identification feedback. As 
discussed in Chapter 3, the choice blindness procedure incorporates consequences 
of the manipulation and consequences of blindness. Therefore, we speculate that 
the manipulation contaminates eyewitness estimates for implicit measures in a 
similar way to post-identification feedback. Choice blindness per se, however, might 
be equivalent to the behavioural effects of internalized misinformation (Merckelbach 
et al., 2011a), where the presentation of the manipulated outcome could lead par-
ticipants to develop detailed recollections of deciding for that outcome. Whereas the 
finding of participants confabulating reasons for their non-choices (Hall et al., 2010; 
Johansson et al., 2005) provides support for this view, our observation that partici-
pants can recall their original choice with reasonable precision (Chapter 9) speaks for 
a segregation of blindness and post-identification feedback. Additionally, one should 
consider that misinformation includes suggestions about a witnessed event (i.e., pas-
sive act) and not about a deliberate decision for which individuals need to evaluate 
the strength of their memory (i.e., active act) as in the choice blindness paradigm. 
Taken together, we have reasons to believe that choice blindness and misinformation 
may not be as closely related as initially thought. Nevertheless, future research is 
required to establish the precise link between the two phenomena.

Based on the findings of the present dissertation it would be hard to conclude 
on the mechanism underlying choice blindness. Nonetheless, our findings provide 
interesting insights for understanding choice blindness as they rule out potential 
mechanisms as memory decay. Yet the question remains: what are the underpinnings 



187

General Discussion

10

of choice blindness? This question deserves systematic research attention. However, 
to grasp the fundamentals of choice blindness, it may be wiser to consider first why 
blindness occurs at all in everyday life.

The “what the hell is it for?”7 question
On the pursuit of a reasonable explanation on why choice blindness originate in 
everyday life, one can speculate that the effect reflects a mechanism of adaptive 
behaviour aimed at protecting individuals from psychological or physical damage. 
For example the pioneers of choice blindness, , Johansson et al. (2011) argued that 
people have limited access to the reasons for their actions (cf. Nisbett & Wilson, 
1977). As a consequence, they can come to like what they are told or suggested to 
like. The endorsement of the suggested, instead of the original, choices may generate 
a degree of cognitive dissonance, which people want to overcome. Hence, convince 
themselves that they, indeed, prefer the manipulated outcome. Therefore, Johansson 
and Hall believed choice blindness to be a mechanism useful for reducing cognitive 
dissonance (Festinger, 1962; Henkel & Mather, 2007).

Additionally, one may assume that choice blindness can be attributed to memory 
distrust. Memory distrust refers to the disbelief individuals develop about the accu-
racy of their memory, which makes them more susceptible to accepting information 
suggested by external sources (Gudjonsson, Kopelman, & MacKeith, 1999; Gudjons-
son, Sigurdsson, Sigurdardottir, Steinthorsson, & Sigurdardottir, 2014). In a state of 
memory distrust individuals have difficulty in differentiating whether new information 
was generated internally or externally, which makes them prone to accept misleading 
information (van Bergen, Horselenberg, Merckelbach, Jelicic, & Beckers, 2010). This 
mechanism may help to prevent confrontation and thus exposure to conflict and to 
possible threatening situations. Hence, choice blindness may reflect participants’ 
mistrust in their memory for details that were either not well preserved or for which 
they did not feel confident about.

A different approach to this discussion is to consider the possibility that choice 
blindness is a maladaptive mechanism. From an evolutionary perspective and consid-
ering the role of natural selection in erasing maladaptive traits, the argument may at 
first appear weak; the idea should not be easily dismissed. The rapid move from the 
industrial age to the information age resulted in a complex environment for which 
individuals’ mental capabilities may not have adjusted yet. For example, to reduce 
cognitive load the human mind assumes a relative stability and consistency in the 
external world. Indeed, this assumption may have been suitable for times prior to 
the industrial revolution. In the information age, however, the assumption of a stable 

7 The phrase belongs to Alan Baddeley (1988)
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environment may hinder instead of facilitate cognitive performance. That is because 
to achieve the assumption of stability one should simply never reflect on reasons for 
doubting this stability. Therefore, choice blindness may be an error in information 
processing as a result of the new taxing environment or a by-product of other adap-
tive cognitive process. Similar approaches have been suggested for the usefulness of 
illusory contours (Grossberg & Mingolla, 1985, 1987) and the evolutionary utility of 
aging (Fabian & Flatt, 2011). For example, according to some theorists aging is a mal-
adaptive by-product of selection for increased fitness early in life. Analogously, choice 
blindness may be the maladaptive by-product of logical reasoning (i.e., capacity for 
consciously making sense of the world and justifying practices; Kompridis, 2000). Al-
though constructing experiments to explore this assumption is a difficult endeavour, 
this is a research avenue worth of exploration.

Practical implications
The research findings presented in this dissertation have important implications for 
law enforcement agencies and legal professionals. As the cases of Bernard Maughan 
(Chapter 3; Wolchover, n.d.) and Herman Atkins (Chapter 7; Herman Atkins, 2015) 
exemplify, a situation in which a lineup administrator could mistakenly write down 
the wrong identification decision or temper with a witness statement may not be that 
unrealistic. Clearly, inadvertent or deliberate manipulations even of minor details can 
impede the accurate reconstruction of an event and possibly incriminate innocent 
suspects. Importantly, the present findings indicate that a large proportion of eyewit-
ness fail to detect such mistakes.

Nevertheless, one may object that the records of identification decisions are un-
likely to be incorrect or that witnesses usually sign their names next to the photo of 
the identified suspect. Considering how often professionals make procedural errors 
(e.g., erroneous matches of bullets, foot- and fingerprints; Saks & Koehler, 2005) and 
the impact of biases due to contextual influences in the forensic science (Kassin et al., 
2013), we posit that such a scenario is not at all that unrealistic. The report on pros-
ecutorial misconduct cases compiled by the Northern California Innocence Project 
sides with the idea of altered identification decisions and tempered with testimony 
in real investigations (NCIP; Ridolfi & Possley, 2010). The report reveals 4,000 cases of 
alleged misconduct, in 707 of which the courts explicitly established that the prosecu-
tors deliberately mishandled, mistreated or destroyed evidence. Thus, errors in the 
recording of eyewitness decisions do occur it would be naïve to think otherwise.

Apart from the inability of witnesses to detect alterations in their testimony, the 
present work also speaks to the issue of extended delays between the police inves-
tigation and the time until cases reach the courts. Even under the speedy trial act as 
applied in the US judicial system trials begin the earliest 90-120 days after the arrest 
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of the suspect (Shermer et al., 2011). This is worrying considering the increasing 
blindness rates with longer delays (Chapters 3 & 7). The findings of the present disser-
tation suggest that by the time witnesses are questioned in court, a large proportion 
would fail to realise that they are sitting in front of the wrong defendant or that their 
statements contain inaccuracies.

The issues emerging from our line of work directly appeal to and emphasize the 
importance of blind lineup administration procedures that leave little room for 
surreptitious manipulations. Specifically, the lineup should be administered by an 
officer who is not involved in the case and does not know who the suspect is. For 
example, recent findings suggest that lineup administrators’ knowledge about the 
position of a suspect in the lineup affects the lineup outcome in accordance with 
the expectancies of the administrator (Rodriguez & Berry, 2014). If this is not pos-
sible the witness should be instructed that the administrator does not know who the 
suspect is (Wells et al., 1998). Additionally, the findings of Chapter 7 highlight the 
importance of camera recordings during interviewing. This is particularly important 
in light of findings indicating the relevance of blindness phenomena in the field of 
interrogations and false confessions (Sauerland et al., 2015; Sauerland, Schell, et al., 
2013). Finally, the present work stresses the importance of Smalarz and Wells’ (2015) 
proposal to metaphorically interpret eyewitness memory as a form of trace evidence 
(i.e., physical trace left by the culprit at the crime scene from which we can establish 
the culprit’s identity). By treating eyewitness memory like physical trace evidence, we 
achieve to put emphasis on the risk of contamination and thus on the importance of 
clear protocols in capturing, preserving and interpreting eyewitness testimony evi-
dence. To conclude, the vast majority of these suggested amendments to the judicial 
procedures are inexpensive, or even free of costs, and could be easily applied to most 
countries. As long as there is the will for policy change and proper training those 
suggestions would amend criminal justice practices.

methodological remarks and future directions
Although the studies presented in this dissertation have shown interesting and rel-
evant findings, we need to address methodological shortcomings. First we would like 
to discuss the issue of power in our studies. Our experimental designs often required 
the division of the original sample into accurate and inaccurate participants or choos-
ers and nonchoosers. These variables, however, were determined post-hoc as a result 
of participants’ behaviour during the identification or recall task. Hence, we were 
often confronted with small subsamples that impose restrictions on the complexity 
of the analyses (e.g., Chapters 5 & 6). As a result, we were forced to almost exclu-
sively examine main effects and disregard possible interactions. Although there are no 
means to guarantee adequate distribution of participants across categories, the use 
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of larger samples sizes may be a remedy for this type of problem. The reason why we 
did not use larger sample sizes is that to achieve the adequate size we would have to 
resort to online experiments. These, however, come with limited ecological validity 
and control of the testing procedure. Had we used such methods we could not have 
excluded the possibility that the results were due to participants’ lack of attention to 
the task. Therefore, we opted for strict control rather than large sample sizes. This is 
not to imply that we should not strive for statistical power. Therefore, we welcome 
replications of the present studies using larger sample sizes.

A second shortcoming is the valence of the employed crime scenarios. To stay in the 
realm of ethics, both our laboratory and field studies, participants were confronted 
with minor, non-violent offences. If participants were to witness more emotional 
crimes, the results might have been different. Emotional scenes are known to be 
encoded better and processed more deeply than non-emotional scenes (Christianson, 
1992; Christianson & Loftus, 1987; LaBar & Cabeza, 2006). Under such circumstances 
participants may be more resistant to blindness manipulations. Therefore, we encour-
age other researchers to examine the link between emotional valence and blindness 
in the context of eyewitness testimony.

In spite of the aforementioned shortcomings, we believe that the present disserta-
tion yielded new insights in the field of choice blindness and particularly for blindness 
in the eyewitness context. We believe that the systematic investigation of differences 
in susceptibility to blindness between choosers and nonchoosers and of the role of 
memory strength for blindness in the context of eyewitness testimony is an inter-
esting area of exploration. This line of research will not only provide useful insights 
for the decision making of eyewitnesses but also speak to the mechanism of choice 
blindness.

Furthermore, we would like to encourage research investigating the long term ef-
fects of blindness manipulations in eyewitness testimony. Next to the findings show-
ing that blindness manipulations can have long lasting effects in the context of prefer-
ences (Johansson et al., 2013) and false confessions (Sauerland, Schell, et al., 2013), 
preliminary evidence indicates that blind participants are more likely to shift their 
identification responses to match the manipulated outcome when they are asked to 
perform the same identification task a second time (Cochran & Greenspan, personal 
communication, 1st March 2015). This is of practical relevance as it would indicate 
that eyewitnesses, next to failing to notice a manipulation, would continue to identify 
the innocent suspect as the perpetrator in consecutive identification incidents, as for 
example, at trial. Hence the error would prevail across the different legal stages. Fi-
nally, given the severe consequences blindness manipulations have for legal practice, 
another field worth exploring concerns methods of eradicating blindness. Drawing 
from the misinformation literature and the use of warnings to eliminate or reverse the 
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misinformation effect (Oeberst & Blank, 2012; Zaragoza et al., 2006), future studies 
could elaborate on the use of similar warnings to prevent or reverse blindness in the 
eyewitness context.

ConCludinG remArks

The fact that witnesses can be blind to surreptitious manipulations on their identifica-
tion decisions and witness statements may daunt researchers dealing with eyewit-
ness memory and decision making. Certainly, the findings of the present dissertation 
challenge the view of humans as deliberate agents and raise questions about the 
decision making of eyewitnesses and the functioning of memory. Precisely because 
choice blindness attacks the notion of human rationality our work has not escaped 
criticism. Apart from concerns regarding the methodological sanctity, the criticism 
often pertains to the relevance of choice blindness for the legal setting. Despite 
evidence to the opposite, many remain unconvinced and transform the argument 
to incorporate the frequency of blindness phenomena in the legal setting. That is, 
although there may be cases of blindness these are sparse. Therefore, why should 
we devote energy and resources into an effect that is, at least, rare? Until now, we 
are not in a position to estimate the exact magnitude of the effect in real cases and 
research is needed in that direction. However, we consider the question in its essence 
moral. To answer the question one should consider one’s personal moral compass to 
determine for him or herself how many cases of innocent people incarcerated as a 
result of blindness constitute a problem worth attention. To conclude, we trust that 
we have demonstrated that research on choice blindness in the context of eyewitness 
testimony is critical for the legal practice and we hope to see more research in this 
field in the near future.





Summary
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summAry

The present dissertation aims to investigate the effect of choice blindness in the 
eyewitness context. Choice blindness refers to the difficulty people have in detecting 
manipulations in their own previously made choices. In a typical choice blindness 
task participants first indicate a preference. Then, they are presented either with 
their original response (non-manipulated trial) or with a response that is inconsistent 
with their own (manipulated trial) and they are asked to explain the reasons for their 
choice. Finally, participants are informed about the possibility of a manipulation 
and are asked to indicate if that was true for them. The typical finding is that the 
overwhelming majority of participants remain unaware to this surreptitious change 
in the outcome of their decision and accept as their own a decision they never made. 
Inspired by this intriguing effect in the present dissertation we aimed to: 1) establish 
the relevance of choice blindness in eyewitness testimony, 2) explore the moderating 
factors of the effect of blindness in eyewitness testimony, and 3) unravel the mecha-
nism underlying choice blindness. To that end, we modified the choice blindness 
paradigm to incorporate manipulations of eyewitness identification decisions and 
witness statements.

In Part 1 of this dissertation, we focused on establishing the occurrence of choice 
blindness in earwitnesses and eyewitnesses. Examining the effect of blindness ma-
nipulations on earwitnesses in Chapter 2, we found that choice blindness transfers to 
auditory stimuli, with the overwhelming majority of participants being blind to our 
manipulations (71-81%). Following the successful application of blindness manipula-
tions for auditory stimuli, in Chapter 3 we aimed to identify the conditions under 
which blindness occurs in facial recognition decisions. In five Experiments, participants 
watched four mock crime videos and made choices that were either evaluative (i.e., 
choice based on sympathy; Experiment 1) or absolute in nature (i.e., identification 
decision; Experiments 2a-c, 3). Our hypothesis that in an eyewitness setting, choice 
blindness rates would depend on decision type (evaluative vs. absolute) was only 
partially supported (Experiment 1). In Experiments 2a-c, were we employed simple 
recognition procedures, we found virtually no or modest blindness rates (0-35%) in 
student and non-student samples. To increase the ecological validity of our findings, 
in Experiment 3 we inserted a 48 hrs interval between the presentation of the recog-
nition task and the presentation of the manipulated outcome. Under these conditions 
blindness rates increased dramatically (39.4-68.3%) compared with the previous 
three recognition experiments.

The second part (Part 2) of the dissertation is devoted to establishing the occurrence 
of the effect under naturalistic encoding conditions; hence affirming its relevance for 
the judicial system. Therefore, we conducted two additional experiments employing a 
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field study methodology. Using staged non-criminal (Chapter 4) and criminal (Chapter 
5) events, we replicated our laboratory findings and showed that blindness for iden-
tification decisions can occur at an alarmingly high level in real life settings (41-69%). 
Moreover, we extended our knowledge by demonstrating that blindness phenomena 
occur for choosers and, to a lesser extent, nonchoosers, as well as for target-present 
and, to a lesser extent, target-absent lineups.

In light of the stable nature of blindness for identification decisions, in Part 3 we 
aimed to investigate whether blindness could be relevant for other aspects of eye-
witness testimony. In Chapter 6 we examined whether the increased cognitive effort 
that is inherent in other-race identifications would increase blindness rates for other- 
compared with own-race identifications. Indeed, participants who made other-race 
identifications were more likely to be blind to the manipulations than participants 
who made own-race identifications. Therefore, these findings indicate that some 
estimator variables can facilitate blindness. In Chapter 7, in a series of three studies, 
we examined the ability of eyewitnesses to detect manipulations introduced to their 
written statements. Results revealed that although blindness varied as a function of 
the delay between giving testimony and being presented with the manipulated state-
ment, a substantial proportion of manipulations in eyewitnesses’ written statements 
went undetected even within minutes after giving testimony.

Finally, in Part 4 we attempted to understand the mechanism behind choice blind-
ness. In Chapter 8 we focused on the role of self-relevance as a moderator, but found 
only weak support for the hypothesis that self-relevance can decrease blindness 
rates. In Chapter 9, we investigated memory decay as a potential candidate. We 
hypothesized that the presentation of the manipulated outcome should hinder the 
recollection of the memory trace of the original choice. Contrary to our assumption, 
participants were able to recall their original choice with reasonable precision (recall 
accuracy: 46.2%-85.4%). These results provide interesting insights for understanding 
choice blindness, as they rule out potential mechanisms as memory decay. However, 
based on the findings of the present dissertation it would be hard to conclude on the 
mechanism underlying choice blindness. Nonetheless, we suggest that we can draw 
firm conclusions about the moderators of blindness in the eyewitness context. In fact, 
we believe that ambiguity is the key moderator. That is, ambiguous decisions result 
in participants being less likely to detect the discrepancy between the original choice 
and the manipulated outcome. In the context of eyewitness testimony, the longer 
retention interval as well as the heightened similarity between the original choice and 
the presentation of the manipulate outcome and potentially memory decay can be 
conceptualized as factors that increase the ambiguity surrounding a decision, which 
in turn increases blindness rates.
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The present findings indicate that a large proportion of eyewitness fail to detect 
mistakes and changes in their identification decisions and witness statements. Clearly, 
mistaken or deliberate manipulations even of minor details can impede the accurate 
reconstruction of an event and possibly incriminate innocent suspects. Therefore, the 
issues emerging from our line of work directly appeal to and emphasize the impor-
tance of blind lineup administration procedures that leave little room for surrepti-
tious manipulations. Additionally, our findings underscore the importance of camera 
recordings during identification and interviewing.

To conclude, the fact that witnesses can be blind to surreptitious manipulations on 
their identification decisions and witness statements may daunt researchers dealing 
with eyewitness memory and decision making. Indeed, the findings of the present 
dissertation challenge the view of humans as deliberate agents and raise questions 
about decision making. Yet, we believe we have demonstrated that research on blind-
ness phenomena is critical for the legal practice and we hope to see more research in 
this field in the near future.
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Η παρούσα διατριβή έχει ως στόχο να διερευνήσει την επίδραση του φαινομένου 
της τυφλής επιλογής στο πλαίσιο της αυτόπτου μαρτυρίας. Το φαινόμενο της 
τυφλής επιλογής αναφέρεται στη δυσκολία των ατόμων να ανιχνεύσουν αλλαγές 
στην έκβαση των δικών τους επιλογών. Σε ένα τυπικό πείραμα τυφλής επιλογής οι 
συμμετέχοντες πρώτα εκφράζουν την προτίμηση τους διαλέγοντας ανάμεσα σε δύο 
επιλογές. Στη συνέχεια, οι συμμετέχοντες έρχονται αντιμέτωποι είτε με την αρχική 
τους απάντηση (μη-χειραγωγημένο αποτέλεσμα) είτε, χωρίς αυτοί να το γνωρίζουν, 
με μιαν απάντηση που αντίκειται στη δική τους αρχική προτίμηση (χειραγωγημένο 
αποτέλεσμα), την οποία καλούνται να εξηγήσουν. Μετά το τέλος του πειράματος, οι 
συμμετέχοντες ενημερώνονται για τη πιθανότητα να έχουν έρθει αντιμέτωποι με το 
χειραγωγημένο αποτέλεσμα και τους ζητείται να αναφέρουν αν διαπίστωσαν κάτι 
ανάλογο. Το τυπικό εύρημα είναι ότι η συντριπτική πλειοψηφία των συμμετεχόντων 
αδυνατεί να διακρίνει τη συγκεκαλυμμένη αλλαγή στο αποτέλεσμα της απόφασής και 
αποδέχεται το χειραγωγημένο αποτέλεσμα σαν να ήταν η αρχική επιλογή. Εμπνευ-
σμένοι από αυτό το ιδιαίτερο φαινόμενο στην παρούσα διατριβή στοχεύσαμε στα 
ακόλουθα: 1) να διαπιστώσουμε της συνάφεια του φαινομένου της τυφλής επιλογής 
με την αυτόπτη μαρτυρία , 2) να διερευνήσουμε τους μετριαστικούς παράγοντες της 
τυφλής επιλογής στα πλαίσια της αυτόπτου μαρτυρίας, και 3) να διαλευκάνουμε 
τον υποκείμενο μηχανισμό του φαινομένου. Προς το σκοπό αυτό τροποποιήσαμε 
την αρχική πειραματική διαδικασία με τέτοιο τρόπο ώστε να μπορέσουμε να χει-
ραγωγήσουμε τις αποφάσεις αναγνώρισης από σειρές υπόπτων και τις καταθέσεις 
αυτοπτών μαρτύρων.

Στο πρώτο μέρος της διατριβής, επικεντρωθήκαμε στο να διαπιστώσουμε την 
επίδραση της τυφλής επιλογής στην αυτήκοη και την αυτόπτη μαρτυρία. Εξετάζο-
ντας στο Κεφάλαιο 2 την επίδραση των χειρισμών τυφλής επιλογής σε αυτήκοες 
μάρτυρες, βρήκαμε ότι η συντριπτική πλειοψηφία των συμμετεχόντων (71-81%) 
αδυνατούσαν να διακρίνουν αλλαγές ανάμεσα στο αρχικώς επιλεγμένο και στο 
χειραγωγημένο ακουστικό ερέθισμα. Κατόπιν της επιτυχούς εφαρμογής χειρισμών 
τυφλής επιλογής σε ακουστικά ερεθίσματα, στο Κεφάλαιο 3 στοχεύσαμε στο να 
προσδιορίσουμε τις συνθήκες υπό τις οποίες το φαινόμενο προκύπτει σε αποφά-
σεις για αναγνώριση προσώπων. Σε μια σειρά πέντε πειραμάτων, οι συμμετέχοντες 
κλήθηκαν να παρακολουθήσουν τέσσερα βίντεο που απεικονίζουν εγκληματικές 
πράξεις και να πάρουν αποφάσεις είτε αξιολογικού (δηλ., επιλογή βασισμένη στη 
συμπάθεια για ενα πρόσωπο· Πείραμα 1) είτε απόλυτου χαρακτήρα (δηλ., επιλογή 
βασισμένη στην αναγνώριση ενός προσώπου· Πειράματα 2α-γ, 3). Η ερευνητική μας 
υπόθεση ότι σε περιπτώσεις αυτόπτου μαρτυρίας τα ποσοστά τυφλής επιλογής θα 
εξαρτώνται από το είδος της απόφασης (αξιολογικής έναντι απόλυτης απόφασης) 
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αποδείχθηκε μόνο εν μέρει σωστή (Πείραμα 1). Στα Πειράματα 2α-γ, όπου χρησι-
μοποιήσαμε απλές διαδικασίες αναγνώρισης, διαπιστώσαμε ανύπαρκτα έως μέτρια 
ποσοστά τυφλής επιλογής (0-35%) σε δείγματα φοιτητών και γενικού πληθυσμού. 
Στοχεύοντας στο να αυξήσουμε την οικολογική εγκυρότητα των ευρημάτων μας, στο 
Πείραμα 3 εισαγάγαμε ένα διάστημα 48 ωρών μεταξύ της διαδικασίας αναγνώρισης 
και της παρουσίασης του χειραγωγημένου αποτελέσματος. Υπό αυτές τις συνθήκες 
τα ποσοστά τυφλής επιλογής αυξήθηκαν δραματικά (39.4 – 68.3%) σε σύγκριση με 
τα τρία προηγούμενα πειράματα αναγνώρισης προσώπων.

Στο δεύτερο μέρος της διατριβής, επικεντρωθήκαμε στο να διαπιστώσουμε την 
εμφάνιση του φαινομένου κάτω από φυσικές συνθήκες κωδικοποίησης, και ως εκ 
τούτου να επιβεβαιώσουμε τη σημασία της τυφλής επιλογής για το ποινικό σύστη-
μα. Επομένως, διεξάγαμε δύο επιπλέον πειράματα χρησιμοποιώντας τη μέθοδο της 
μελέτης πεδίου. Αναπαριστώντας μη-εγκληματικές (Κεφάλαιο 4) και εγκληματικές 
(Κεφάλαιο 5) ενέργειες σε πραγματικό χρόνο, επαληθεύσαμε τα εργαστηριακά ευρή-
ματα και αποδείξαμε ότι το ποσοστό τυφλής επιλογής για αποφάσεις αναγνώρισης 
υπόπτων μπορεί να λάβει ανησυχητικά υψηλά επίπεδα υπό πραγματικές συνθήκες 
(41 - 69%). Επιπλέον, επεκτείναμε την παρούσα γνώση, αποδεικνύοντας ότι το φαι-
νόμενο προκύπτει όχι μόνον όταν οι μάρτυρες δίνουν θετική απάντηση στη σειρά 
των υπόπτων (επιλέξαντες) αλλά και, σε μικρότερο βαθμό, όταν αποφασίζουν να 
την απορρίψουν (μη επιλέξαντες). Επίσης, η τυφλή επιλογή προκύπτει για σειρές 
υπόπτων όπου ο δράστης είναι παρών αλλά και σε μικρότερο βαθμό, για σειρές 
υπόπτων όπου ο δράστης είναι απών.

Υπό το πρίσμα της σταθερής φύσης της τυφλής επιλογής για αποφάσεις αναγνώρι-
σης, στο τρίτο μέρος στοχεύσαμε στον να διερευνήσουμε κατά πόσον το φαινόμενο 
ανακύπτει σε άλλες πτυχές της αυτόπτου μαρτυρίας. Στο Κεφάλαιο 6 εξετάσαμε εάν 
η αυξημένη γνωστική προσπάθεια, η οποία είναι συνυφασμένη με την αναγνώριση 
προσώπων που προέρχοναι απο διαφορετικη εθνικότητα, θα επιφέρει αύξηση στο 
ποσοστό τυφλής επιλογής για την αναγνώριση προσώπων που προέρχονται απο 
διαφορετικη έναντι της ίδιας εθνικότητας. Πράγματι, οι συμμετέχοντες που κλήθηκαν 
να αναγνωρίσουν άτομα διαφορετικής απο αυτούς εθνικότητας ήταν πιο πιθανό να 
αποτύχουν να διακρίνουν τις αλλαγές στην έκβαση της απόφασης για αναγνώρηση 
έναντι των συμμετεχόντων που κλήθηκαν να αναγνωρήσουν άτομα ίδιας με αυτούς 
εθνικότητας. Κατά συνέπεια, τα αποτελέσματα καταδεικνύουν ότι οι μεταβλητές 
εκτίμησης μπορούν να παρεμποδίσουν την ανίχνευση χειρισμών τυφλής επιλογής. 
Στο Κεφάλαιο 7, σε μια σειρά τριών πειραμάτων, εξετάσαμε την ικανότητα των αυτο-
πτών μαρτύρων να διακρίνουν αλλαγές η οποίες ήταν εισηγμένες στις γραπτές τους 
καταθέσεις. Τα αποτελέσματα αποκάλυψαν ότι ένα σημαντικό ποσοστό αλλαγών στις 
γραπτές καταθέσεις των αυτοπτών μαρτύρων παρέμεινε αδιάκριτο ακόμη και όταν οι 
αλλαγές παρουσιάστηκαν στους μάρτυρες λίγα λεπτά μετά την αρχική τους κατάθεση.
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Τέλος, στο τέταρτο μέρος προσπαθήσαμε να κατανοήσουμε τον μηχανισμό πίσω 
από την τυφλή επιλογή. Στο Κεφάλαιο 8, εστιάσαμε στο ρόλο του προσωπικού ενδι-
αφέροντος ως μετριαστικού παράγοντα, για να διαπιστώσουμε αδυναμία στήριξης 
της υπόθεσης ότι το προσωπικό ενδιαφέρον μπορεί να μειώσει το ποσοστο της τυ-
φλής επιλογής. Στο Κεφάλαιο 9 μελετήσαμε τη φθορά της μνήμης ως πιθανό υπαίτιο 
του φαινομένου. Υποθέσαμε ότι η παρουσίαση του χειραγωγημένου αποτελέσματος 
εμποδίζει την ανάκληση του μνημονικού ίχνους της αρχικής επιλογής. Σε αντίθεση 
με την υπόθεσή μας, οι συμμετέχοντες είχαν τη δυνατότητα να ανακαλέσουν την 
αρχική τους επιλογή με εύλογη ακρίβεια (ανακλητική ακρίβεια: 46.2% -85.4%). Τα 
αποτελέσματα αυτά αναδεικνύουν ενδιαφέρουσες ιδέες για την κατανόηση της 
τυφλής επιλογής καθώς αποκλείουν μηχανισμούς όπως η λήθη. Ωστόσο, με βάση τα 
δεδομένα της παρούσας διατριβής θα ήταν δύσκολο να συνάγουμε τον υποκείμενο 
μηχανισμό του φαινομένου. Παρ ‘όλα αυτά, προτείνουμε ότι μπορούν να εξαχθούν 
σαφή συμπεράσματα για τους μετριαστικούς παράγοντες της τυφλής επιλογής 
στα πλαίσια της αυτόπτου μαρτυρίας. Για την ακρίβεια, πιστεύουμε ότι η ασάφεια 
είναι καθοριστικός παράγοντας. Συγκεκριμένα, όταν οι αποφάσεις διακατέχονται 
από ασάφεια είναι δυσκολότερο για τον συμμετέχοντα να διακρίνει την αντίθεση 
ανάμεσα στην αρχική απόφαση και το αποτέλεσμα αυτής. Στα πλαίσια της αυτόπτου 
μαρτυρίας, το χρονικό διάστημα διατήρησης μεταξύ της αρχικής επιλογής και της 
παρουσίασης του χειραγωγημένου αποτελέσματος, η αυξημένη ομοιότητα μεταξύ 
της αρχικής επιλογής και του χειραγωγημένου αποτελέσματος και, ενδεχομένως, 
η φθορά της μνήμης μπορούν να ερμηνευθούν ως παράγοντες που αυξάνουν την 
ασάφεια που περιβάλλει μια απόφαση.

Τα παρόντα ευρήματα υποδηλώνουν ότι ένα μεγάλο ποσοστό αυτοπτών μαρτύρων 
αδυνατούν να αντιληφθούν λάθη και αλλαγές στην έκβαση ιδίων αναγνωριστικών 
αποφάσεων και καταθέσεων. Σαφώς, κατά λάθος ή εκ προθέσεως χειρισμοί ακόμα 
και σε σχέση με τις πιο μικρές λεπτομέρειες μπορεί να παρεμποδίσουν την ακριβή 
αναπαράσταση ενός εγκλήματος και, ενδεχομένως, να ενοχοποιήσουν αθώους. Ως 
εκ τούτου, τα ζητήματα που προκύπτουν από τη σειρά των ερευνών μας απευθύνο-
νται άμεσα στο ποινικό σύστημα και τονίζουν τη σημασία της τυφλής μεθόδου για τη 
χορήγηση της σειράς υπόπτων που αφήνει μικρά περιθώρια για συγκεκαλυμμένους 
χειρισμούς. Επιπλέον, τα ευρήματά μας υπογραμμίζουν τη σημασία της μαγνητοσκό-
πησης της διαδικασίας αναγνώρισης και της κατάθεσης των μαρτύρων.

Εν κατακλείδι, το γεγονός ότι οι μάρτυρες αδυνατούν να διακρίνουν συγκεκαλυμ-
μένους χειρισμούς στις αναγνωριστικές αποφάσεις και στις καταθέσεις τους μπορεί 
να αποθαρρύνει τους ερευνητές που ασχολούνται με τη μνήμη των αυτοπτών 
μαρτύρων και τη λήψη αποφάσεων. Πράγματι, τα ευρήματα της παρούσας διατρι-
βής αμφισβητούν την άποψη ότι οι άνθρωποι ενεργούν ορθολογικά και εγείρουν 
ερωτήματα σχετικά με την διαδικασία λήψης αποφάσεων. Ωστόσο, πιστεύουμε ότι 
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έχουμε αποδείξει ότι η μελέτη του φαινομένου της τυφλής επιλογής είναι κρίσιμη 
για το ποινικό σύστημα και ελπίζουμε σε περισσότερη έρευνα σε αυτόν τον τομέα 
στο εγγύς μέλλον.
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In writing an addendum about “knowledge valorisation” a clear definition of the 
term seems to be in order. That is because assigning value to knowledge could be 
interpreted differently in different settings. According to the Valorisation Centre of 
Maastricht University “valorisation is the process of creating value from knowledge, 
by making this knowledge available and suitable for economic and social exploitation 
and to translate this knowledge into products, services, processes and new business”. 
A carful reader may notice that the definition in itself at times parallels knowledge 
to a “product” while at other times parallels knowledge to a “thing”. The analogy of 
knowledge as a “product” suggests that knowledge can be traded on a market with 
buyers and sellers. Therefore, the value of knowledge is determined on economic 
basis. The analogy of knowledge as a “thing” however, implies that knowledge can 
be given not only monetary but also social value (Andriessen, 2005). While the view 
of knowledge as a product is (arguably) appropriate for certain parts of the technical, 
medicinal and natural sciences, this approach is hardly applicable for the humani-
ties and social sciences (Andriessen, 2005). Research in the field of social sciences 
generates more than economic value alone. Thus, for scientific disciplines such as 
psychology and law we certainly have to take a broad perspective on valorisation.

Regardless of discipline, science contributes to the preservation of our social fabric, 
culture and democracy. Importantly, science and scientific knowledge has its own 
intrinsic value, beyond the additive value that comes from valorising in terms of 
societal growth. According to the philosopher Karl Popper (1902–1994), new insights 
and theories are considered to be valid for as long as they have not been proven 
wrong and the advancement of science is based on conjecture and refutation (Pop-
per, 1969; as cited in Jonge & Louwaars, 2009). However, the increasing focus on 
valorisation through patents and licenses puts constraints on the attempt to confirm 
or refute scientific findings, a process vital for the scientific advance (Jonge & Lou-
waars, 2009). Therefore, naturally raises the question of why universities are turning 
their back on academic freedom, where scientific knowledge is valued for what it is. 
Why universities choose to clash with the traditional scientific values of openness, 
transparency and the sharing of knowledge? According to Jonge and Louwaars (2009) 
there are three main reasons: a) funding bodies implement the valorisation policies 
through inclusion of economic parameters in their contracts, b) universities invest in 
economic valorisation to generate additional income, and strengthen their position in 
public–private partnerships, c) there is a “herd mentality”: everybody seems to invest 
in intellectual property so universities do the same to maintain their position at the 
frontier of science and to maximize their freedom to operate.

Within this adverse business environment universities struggle to maintain their 
status as research institutes and to be given access to resources which allow them to 
conduct high quality research, as we do in Maastricht University. Though I consider 
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the struggle of the universities in many ways unfair I will make use of the constructive 
ambiguity of the term valorisation and valorise the current work only to its social im-
pact. As highlighted in the closing of the general discussion (Chapter 10), one should 
consider one’s personal moral compass to determine for him or herself how many 
cases of innocent people incarcerated as a result of choice blindness manipulations 
constitute a problem worth attention. Thereby, I abstain from assigning any direct or 
indirect monetary value to human life and dignity as well as social welfare. Finally, 
note that since the practical relevance and the innovative nature of this line of work 
have been stated in detail in various chapters of this dissertation, I will repeat them 
here only briefly.

relevance
The present dissertation aimed to establish the relevance of choice blindness for 
eyewitness testimony, to explore the moderating factors of the phenomenon, and to 
unravel the mechanisms underlying choice blindness. Through an in depth investiga-
tion we replicated and extended previous work thereby showing that by the time 
witnesses are questioned in court, a large proportion would fail to realise that they 
are sitting in front of the wrong defendant or that their statements contain inaccura-
cies. Clearly, mistaken or deliberate manipulations of even minor details can impede 
the accurate reconstruction of an event, therefore producing long delays on solving 
a crime, and possibly incriminate innocent suspects. Additionally, the issues immerg-
ing from our line of work raise question about the current understanding of decision 
making, particularly in the eyewitness context.

target Groups
This dissertation aimed primarily to answering the question of whether choice 
blindness in relevant for eyewitness testimony and explore moderating factors for 
the phenomenon. Thus, it is relevant for law enforcement agencies, the legal profes-
sionals and policy makers. Through the present work we illustrated that mistaken 
or deliberate manipulations can obstruct justice and possibly incriminate innocent 
suspects. Furthermore, this dissertation must be of interest to members of the sci-
entific community working in various fields including decision making and memory. 
Additionally, it targets researchers who are interested in the implementation of the 
choice blindness paradigm in understanding human decision making in various fields 
such as political and medical and business sciences. Foremost, the present work 
targets members of the general public who may find themselves in situations similar 
to those described in the present dissertation. The present results alert them to the 
possibility of being unaware to surreptitious changes in the outcome of their decision 
in their encounters in and outside the legal context.
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Activities and Products
The issues emerging from our line of work directly appeal to and emphasize the 
importance of blind lineup administration procedures that leave little room for sur-
reptitious manipulations. Specifically, our line of work underscores the importance of 
the lineup being administered by an officer who is not involved in the case and does 
not know who the suspect is. If this is not possible the witness should be instructed 
that the administrator does not know who the suspect is (Wells et al., 1998). Finally, 
the findings of Chapter 7 underscore the importance of camera recordings during the 
interviewing process. This is particularly important in light of findings indicating the 
relevance of blindness phenomena in the field of interrogations and false confessions 
(Sauerland, Schell, et al., 2013; Sauerland, Schell-Leugers, & Sagana, 2015).

innovation
The work described in the present dissertation has opened a new chapter in the 
choice blindness literature. Our lab was the first worldwide to examine choice blind-
ness in the context of eyewitness identification and testimony. Our work along with 
that of the pioneers of choice blindness has stimulated researchers across the Pont, 
and specifically at Irvine University, to investigate blindness for identification decision 
and its relation to the misinformation effect.

schedule and implementation
Our early work (Chapters 1-4) has already evoked interest outside the scientific com-
munity which has resulted in media appearances (e.g., journal appearances in “Lim-
burger” and the “Volkskrant”). As such some of the results of the present dissertation 
have been communicated to a broader audience, therefore serving the purpose of 
informing the public about the hazards of blindness manipulations in the eyewitness 
setting and beyond. Knowledge valorisation is and will continue to be stimulated by 
communicating findings of this dissertation within the scientific community through 
journal publications, conference presentations and organised symposia (e.g., choice 
blindness symposium at the 1st International Convention of Psychological Science, 
2015).
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