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ABSTRACT

If eyewitnesses’ general beliefs about their memory predicted whether they detect the culprit in a lineup, it could be useful in

legal investigations to systematically assess general metamemory beliefs. Using a process-oriented approach, we tested this hy-

pothesis in two experiments. In Experiment 1, 1627 participants responded to either several metamemory-belief questionnaires

or, in the control condition, to a personality questionnaire, then watched a video of a staged crime and finally were presented
with four lineups. In Experiment 2, 1467 participants first watched the staged-crime video, then responded to the questionnaires
and finally were presented with the lineups. Using hierarchical multinomial modeling, we tested whether general metamemory
beliefs were associated with culprit-presence detection. The results of both experiments provide evidence against the hypothesis

that general metamemory beliefs predict culprit-presence detection. Accordingly, we caution against using general metamemory

beliefs as indicators of how well a culprit can be detected.

General beliefs about how good or bad one's memory is represent
a critical aspect of metamemory (for an overview, see Tauber
and Dunlosky 2016). The purpose of the present research was to
test whether systematically assessing these general metamem-
ory beliefs could be useful in the context of police lineups. In a
lineup, a suspect—who may be guilty or innocent—is presented
alongside several known-to-be-innocent fillers. The eyewit-
nesses' task is to make an identification if they detect the culprit
in the lineup or to reject the lineup if they do not. If people's
general metamemory beliefs about how well their memory func-
tions predicted whether they are likely to detect the culprit in
the lineup, the systematic assessment of general metamemory
beliefs could be valuable in police investigations and legal trials.
For instance, one may consider not performing lineups with eye-
witnesses who believe they are poor eyewitnesses if this actually
implies that they are indeed unlikely to detect the culprit in the
lineup. Therefore, the present research set out to test whether

general metamemory beliefs are related to the detection of the
presence of a culprit in a lineup.

Before going into more detail, it seems necessary to clarify that
general metamemory beliefs are not to be confused with confi-
dence judgments. Just like general metamemory beliefs, confi-
dence judgments are an aspect of metamemory; however, other
than general metamemory beliefs, confidence judgments pertain
to specific evaluations of past memory processes. In the context
of eyewitness responses to lineups, confidence judgments re-
flect how certain an eyewitness is that a preceding response to
a lineup is accurate. When lineups are administered under ideal
conditions, confidence judgments may well be useful in the
context of police lineups (e.g., Saraiva et al. 2020; Wixted and
Mickes 2022; Wixted and Wells 2017), even though this is still
critically discussed (e.g., Berkowitz et al. 2022; Sauer et al. 2019;
Smith et al. 2021). In contrast, whether general metamemory
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beliefs predict the detection of the culprit in a lineup is less well
researched and is thus the focus of the research reported here.

There are indeed instances in which people are able to predict
how well their memory functions. For example, people are rea-
sonably good at predicting that repeatedly studied word pairs
will be remembered better than word pairs studied only once
(Koriat 1997). When such predictions about memory are made
on an item-by-item basis (Rhodes 2016), as in the instance
just mentioned, the standard of comparison for judging how
well a particular item can be remembered is how well other
items can be remembered by the same person. The standard
of comparison is thus directly available to the person making
the predictions, which should facilitate making metamemory-
based predictions. However, even under these favorable condi-
tions, metamemory-based predictions are not always accurate
(Bindemann et al. 2014; Frank and Kuhlmann 2017; Luna
and Albuquerque 2022; Mieth et al. 2021; Schaper et al. 2019b;
Undorf and Zimdahl 2019). For instance, people believe that
their memory is better for items paired with an expected source
(kitchen-oven) than for items paired with an unexpected source
(kitchen-toothpaste) even though memory is actually enhanced
for the unexpected source (Schaper et al. 2019b). Metamemory-
based predictions may be even less likely to be accurate when
individuals are asked to assess their general memory abilities
in comparison to the memory abilities of others—for example,
when judging whether they have better or worse eyewitness
memory than the average person. In such cases, the standard of
comparison must be inferred indirectly from one’s own memory
of other people's behavior in tasks involving memory, the latter
of which may or may not be related to the task faced when an
eyewitness is asked to identify a culprit in a lineup (for a gen-
eral discussion of the relationship between metamemory ques-
tionnaires and memory, see Gopi and Madan 2024), which may
be particularly challenging. In line with these considerations, it
has been found that responses to metamemory questionnaires
in which one's face recognition ability is to be judged relative
to other people's face recognition ability are unrelated to actual
face recognition performance (Bindemann et al. 2014). Overall,
these findings raise the question of whether people’s general
metamemory beliefs, particularly those reflecting a comparison
of one's own memory to that of others, can meaningfully predict
differences in the detection of the culprit in a lineup.

In the context of the present research question, one specific as-
pect of a study by Saraiva et al. (2020) is of particular relevance.
In their study, participants completed three different metam-
emory questionnaires, including the Eyewitness Metamemory
Scale (Saraiva et al. 2019), before watching a staged-crime video
and responding to either fair or unfair lineups. The Eyewitness
Metamemory Scale was specifically designed to assess eyewit-
nesses’ general metamemory beliefs, such as whether one consid-
ers oneself a good eyewitness or whether one focuses on specific
facial features such as nose and eyes when paying attention to a
face. The authors examined whether the scores on seven meta-
memory (sub)scales predicted the accuracy of responses to line-
ups, analyzing data separately for fair and unfair lineups and for
participants who did or did not select a face. Significant predic-
tive relationships emerged in two out of 28 instances: The score
of the Discontentment subscale of the Eyewitness Metamemory
Scale (Saraiva et al. 2019)—which includes items such as “My

ability to remember faces is much worse than other people’s abil-
ity to remember faces” (Item 12, see Saraiva et al. 2019)—nega-
tively predicted response accuracy of participants who selected
a face in fair lineups and the same was true for the response
accuracy of participants who selected a face in unfair lineups
(Saraiva et al. 2020, tables 5 and 6). In other words, participants
who indicated to be more discontent with their memory tended
to be less likely to select the correct face.

Saraiva et al. (2020) noted that their study provided ini-
tial evidence for a potential relationship between general-
metamemory-belief questionnaires and the accuracy of lineup
responses, but they also acknowledged the need for further re-
search (p. 127). Although their hypotheses were tested in a rig-
orous design, a general statistical consideration reinforces the
call for additional research: A total of 28 statistical tests were
reported, of which two—approximately 7%—were statistically
significant. Although the issue of alpha-error inflation due to
multiple testing was carefully addressed, keeping the actual
alpha-error level at the nominal level of 5%, the percentage of
significant results of statistical tests being close to this alpha-
error level raises the possibility that the observed effects could
have occurred by chance. Further, while the work by Saraiva
et al. (2020) provides an important starting point for examining
the role of general metamemory beliefs in the context of line-
ups, they focused on the relationship between metamemory and
response accuracy. Response accuracy was calculated by cod-
ing each lineup response as correct or incorrect, depending on
whether participants accurately identified the culprit in culprit-
present lineups or correctly rejected the lineup in culprit-absent
lineups. The current study builds on this work by taking a more
process-oriented approach: Instead of asking whether general
metamemory beliefs predict response accuracy, we specifically
investigate whether these beliefs are related to the detection of
the culprit in a lineup.

When observable responses from memory tasks are used as the
unit of analyses, one puts up with the fact that these observ-
able responses typically represent the result of a conglomerate
of several different types of underlying cognitive processes.
For instance, a correct culprit identification may be caused by
a memory-based detection of the presence of the culprit, by a
biased selection of the culprit due to the fact that the culprit
stands out from the fillers, or by a selection of the culprit based
on guessing. In the current study, our goal was to directly exam-
ine the relationship between general metamemory beliefs and
the process of detecting the presence of the culprit in a lineup.
Testing this relationship at the process level is interesting be-
cause culprit-presence detection is diagnostically relevant in the
determination of a suspect's guilt. In contrast, guessing-based
selection, which may also lead to an identification of the cul-
prit, occurs irrespective of the culprit's actual presence in the
lineup and therefore lacks diagnostic value. For instance, if gen-
eral metamemory beliefs were related to culprit identifications
because individuals who believe they have good memory are
actually better at detecting the culprit in the lineup, it could be
useful to consider general metamemory beliefs in lineup con-
texts. By contrast, if general metamemory beliefs were associ-
ated with culprit identifications only because individuals with
overly optimistic beliefs in the quality of their memory are more
likely to make a guessing-based selection which occasionally
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FIGURE 1 | Processing-tree illustration of the 2-HT eyewitness identification model. The rectangles on the left represent the stimuli that are

presented: Culprit-present lineups (upper tree) and culprit-absent lineups (lower tree). The rounded rectangles on the right represent the response

categories observed in these lineups. The letters along the branches represent the probabilities of the postulated latent processes (dP: Culprit-presence
detection; b: Biased suspect selection; g: Guessing-based selection among the lineup members; dA: Culprit-absence detection). The sampling proba-
bility of randomly selecting the suspect among the lineup members in case of a guessing-based selection is given by 1 + lineup size.

leads to the identification of the culprit, then general metamem-
ory beliefs would not be useful. From this perspective, general
metamemory-belief questionnaires would only be of diagnostic
value if they specifically predicted culprit-presence detection. To
disentangle the processes involved in lineup responses, we used
the well-validated two-high threshold (2-HT) eyewitness iden-
tification model (Menne et al. 2022; Winter et al. 2022). With
this multinomial measurement model, it is possible to estimate
the probabilities of four latent cognitive processes contributing
to observable lineup responses: two memory-based processes—
culprit-presence detection and culprit-absence detection—and
two non-memory-based processes—biased suspect selection
and guessing-based selection. The estimates are based on all
response categories observed in lineups: correct culprit identi-
fications, false selections of innocent suspects, false and correct
rejections of lineups, as well as filler selections in culprit-present
and culprit-absent lineups. Thus, the 2-HT eyewitness identi-
fication model does not require collapsing across different re-
sponse categories with distinct underlying processes, unlike,
for example, Receiver Operating Characteristic analysis, which
has been criticized for relying on such an aggregation in the
context of lineup data (Smith et al. 2017; Wells, Smalarz, and
Smith 2015; Wells, Smith, and Smalarz 2015). For example, in

culprit-absent lineups, filler selections represent false responses
while lineup rejections are correct responses, reflecting funda-
mentally different underlying processes. Another important as-
pect is that the 2-HT eyewitness identification model has been
extensively validated both in a series of validation experiments
specifically designed for this purpose (Winter et al. 2022) and in
a series of eight reanalyses (Menne et al. 2022) of published data
from different laboratories around the world using diverse stim-
ulus materials and procedures (Colloff et al. 2016; Karageorge
and Zajac 2011; Lampinen et al. 2020; Malpass and Devine 1981;
Memon et al. 2003; Smith 2020; Wetmore et al. 2015; Wilcock
and Bull 2010). Notably, the culprit-presence detection parame-
ter dP has been shown to respond sensitively to manipulations
that can be expected to affect this process, such as exposure
time and viewing conditions. For those unfamiliar with mul-
tinomial measurement models, easy-to-read introductory texts
and comprehensive reviews exist (Erdfelder et al. 2009; Schmidt
et al. 2023).

The 2-HT eyewitness identification model is illustrated in
Figure 1. The processes of culprit-presence detection, culprit-
absence detection, biased suspect selection and guessing-based
selection are precisely and transparently defined by the model's
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structure. The verbal labels serve as accessible descriptors to
simplify communication. The upper tree in Figure 1 illustrates
the processes assumed to occur when eyewitnesses are pre-
sented with culprit-present lineups. The presence of the culprit
is detected with probability dP, resulting in a correct culprit
identification. If the presence of the culprit is not detected which
occurs with the complementary probability 1-dP, the culprit
can still be selected based on two non-memory-based processes.
Conditional on the culprit's presence not being detected (1-dP),
biased suspect selection occurs with probability b. The uncon-
ditional probability that a lineup member is selected due to bi-
ased suspect selection in culprit-present lineups is thus given by
(1-dP) - b. Parameter b is larger than zero if the photograph of
the culprit stands out because it differs in some characteristic
(e.g., a distinctive facial feature, color, contrast or lighting) from
the photographs of the fillers and if the difference is picked up by
the eyewitness. Parameter b thus captures lineup unfairness and
allows for the other model parameters to be determined without
being contaminated by lineup unfairness (Menne et al. 2022,
2023b; Winter et al. 2022). With the complementary probability
1-b, no biased suspect selection occurs. Conditional on the cul-
prit's presence not being detected (1-dP) and on the suspect not
being selected due to lineup unfairness (1-b), eyewitnesses may
select one of the lineup members based on guessing with prob-
ability g. The unconditional probability that a lineup member is
selected via guessing-based selection in culprit-present lineups
is thus given by (1-dP) - (1-b) - g. Guessing-based selection is
defined as a selection process that is neither driven by detection
nor by bias, implying that there is no systematic preference for
selecting the suspect over the fillers. Following guessing-based
selection, the sampling probability of selecting the suspect in a
six-person lineup is thus 0.16 while the complementary prob-
ability of selecting one of the fillers is 0.83, illustrating that,
as Wixted and Wells (2017) have pointed out, “a witness who
chooses randomly is far more likely to land on a filler than the
suspect” (p. 11). With probability 1—g, the lineup is rejected. The
lower tree depicted in Figure 1 illustrates the processes assumed
to occur when eyewitnesses are presented with culprit-absent
lineups. The absence of the culprit is detected with probability
dA, resulting in a correct lineup rejection. If the absence of the
culprit is not detected, which occurs with the complementary
probability 1-dA, then biased suspect selection (which is con-
ditional on the absence of the culprit not being detected) and
guessing-based selection (which is conditional on the absence
of the culprit not being detected and conditional on the suspect
not being selected due to lineup unfairness) occur with the same
probabilities as in culprit-present lineups. However, in this case,
these processes may lead to the selection of the innocent suspect
in lieu of the culprit, or to filler selections and lineup rejections.
Thus, in culprit-absent lineups, the unconditional probability
that a lineup member is selected due to biased suspect selection
is given by (1-dA) - b and the unconditional probability that a
lineup member is selected via guessing-based selection is given
by 1-dA) - (1-b) - g.

One aim of the present experiments was to test whether general
metamemory beliefs predict culprit-presence detection, repre-
sented by parameter dP. To this end, we used the same metam-
emory questionnaires as Saraiva et al. (2020). However, instead
of focusing on lineup responses as the unit of analysis, we ex-
amined the underlying process of culprit-presence detection,

as measured via the 2-HT eyewitness identification model. We
conducted two experiments: one in which participants first re-
sponded to the metamemory questionnaires and then watched
the staged-crime video, as in Saraiva et al. (2020), and another
one in which this order was reversed. Additionally, we tested
whether the results depended on the lineup presentation format:
Participants were either presented with simultaneous lineups
(i.e., all faces in the lineup presented at the same time) or se-
quential lineups (i.e., all faces in the lineup presented one after
the other; both methods are well-established, see Fitzgerald
et al. 2021).

It is also important to consider how the assessment of general
metamemory beliefs might reactively affect eyewitness memory.
For example, Saraiva et al. (2020) acknowledged the possibility
that, in their study, responding to metamemory questionnaires
prior to watching a staged-crime video may have reactively en-
hanced encoding of the culprit's face. This concern is plausible
insofar as reactivity of metamemory assessment has been ob-
served in various memory paradigms (e.g., Besken 2016; Besken
and Mulligan 2013, 2014; Mieth et al. 2021; Mitchum et al. 2016;
Myers et al. 2020; Schaper et al. 2019a; Senkova and Otani 2021;
Soderstrom et al. 2015). Such reactivity may occur, for instance,
when responding to metamemory questionnaires draws atten-
tion to certain aspects of the task that otherwise would be less
well attended. Consider, for instance, Item 22 of the Eyewitness
Metamemory Scale (Saraiva et al. 2019): “I often focus on spe-
cific facial features such as nose and eyes when I am paying at-
tention to a face”. Responding to this item may influence how
participants attend to faces in a subsequent staged-crime video
and, as a consequence, how well they later detect those faces in
a lineup. To test for such reactive effects, both experiments in-
cluded a control condition: one group of participants responded
to the metamemory questionnaires, whereas another group of
participants responded to an equal number of items taken from
the HEXACO personality questionnaire (Ashton and Lee 2007;
Ashton et al. 2007; Lee and Ashton 2018). In Experiment 1, par-
ticipants first responded to the metamemory questionnaires,
then watched the staged-crime video and were subsequently
presented with lineups (directly replicating the procedure used
by Saraiva et al. 2020), allowing to examine whether respond-
ing to metamemory questionnaires may affect encoding. In
Experiment 2, in contrast, participants first watched the staged-
crime video and only then responded to the metamemory ques-
tionnaire, prior to lineup presentation. This reversed order
allowed us to test whether responding to metamemory ques-
tionnaires might reactively affect retrieval, for example by en-
couraging retrieval practice or increasing retrieval effort at test.

1 | Experiment1

1.1 | Method

1.1.1 | Participants

The experiment was conducted online on the SoSci Survey
platform (https://www.soscisurvey.de). Participants were re-
cruited using the research panel of Bilendi (https://www.bilen

di.de), a panel provider certified under ISO 20252. We aimed
at a sample size of at least 1500 valid data sets and ended data
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collection at the end of the day this criterion was reached. Of
the 1897 data sets of the participants who had responded to
the socio-demographic questionnaire at the start of the exper-
iment, 221 had to be excluded from the analyses because the
participants had not completed the experiment or had with-
drawn their consent to the use of their data. Data of 19 partic-
ipants had to be excluded because they had participated and
seen the video of the culprits twice (only the data from the sec-
ond participation were excluded). Data of 30 participants had
to be excluded because they had failed the attention check (see
Procedure section). The final data set contained data of 1627
participants (706 female, 918 male, 3 non-binary) with a mean
age of 50 (SD = 16) years. Participants were randomly assigned
to one of the four groups: the simultaneous-lineups metamem-
ory group (414 participants), the simultaneous-lineups control
group (417 participants), the sequential-lineups metamemory
group (387 participants) and the sequential-lineups control
group (409 participants).

1.1.2 | Ethics Statement

Approval was received from the local ethics committee for a
series of experiments to which the present experiments be-
long. Informed consent was obtained from all participants
prior to participation. They were informed that they would be
asked to answer several questions and would then see a short
video in which several persons would physically and verbally
abuse another person. Participants were asked not to proceed
if they felt uncomfortable expecting to watch such a video.
At the end of the experiment, participants were thanked for
their participation and the purpose of the experiment was dis-
closed, as was the fact that the crime depicted in the video had
been staged.

1.1.3 | Materials

We used the same staged-crime videos and facial photo-
graphs of the suspects and fillers as in previous studies (Bell
et al. 2024; Mayer et al. 2024; Menne et al. 2025, 2023a, b;
Therre et al. 2024; Winter et al. 2022, 2023). We repeat the
description of these materials here for convenience. In each
of two staged-crime videos, four different culprits, dressed in
fan clothing of the German soccer team FC Bayern Miinchen,
insulted and beat a victim, dressed in fan clothing of the
German soccer team Borussia Dortmund. The sequence and
timing of events were the same in both videos, but the culprits
and the victims were played by different actors who were cho-
sen to match in basic features such as hair color, hair style,
and body type. Specifically, Actor A in Video 1 matched Actor
A in Video 2, Actor B in Video 1 matched Actor B in Video 2,
and so on. Including four culprits allowed us to obtain four
data points per participant, thereby enhancing parameter-
estimation precision in our analyses. This procedure is
ecologically valid as a notable share of real-world crimes in-
volves multiple culprits (Hobson and Wilcock 2011; Hobson
et al. 2012; Tupper et al. 2019). Responding to multiple lineups
after having witnessed a multiple-culprit crime may be more
demanding than responding to a single lineup after having
witnessed a single-culprit crime (Lockamyeir et al. 2021). The

videos had a resolution of 885 % 500 pixels and a duration of
130s. In both videos, the culprits' faces were clearly visible
from multiple angles.

Color portrait photographs taken from each of the culprits
of each video served as suspect photographs. The facial filler
photographs were taken from the Center for Vital Longevity
face database (Minear and Park 2004). Each set of five filler
photographs roughly matched both suspects of a suspect pair
(e.g., the suspects played by Actor A in Video 1 and by Actor
A in Video 2) in basic physical features such as hair color,
hair style, and body type. The suspect and filler photographs
showed the faces from a frontal view with a neutral facial ex-
pression. Using Affinity Photo, the faces were cropped from
the original images, placed on a black background, and ad-
justed in color and contrast. All photographs were shown with
a resolution of 142 x 214 pixels to facilitate the online presen-
tation of the faces.

We used the same three metamemory questionnaires as
Saraiva et al. (2020) to measure general metamemory beliefs:
First, the Eyewitness Metamemory Scale (Saraiva et al. 2019)
is designed to assess general metamemory beliefs specifically
for face memory and eyewitness identification settings with
three subscales. The Contentment subscale is related to posi-
tive self-perceptions of memory (10 items, e.g., “My ability to
remember faces is much better than other people's ability to
remember faces”). The Discontentment subscale is related to
negative self-perceptions of memory (8 items, e.g., “Compared
to other people, I think I would be a much worse eyewitness”).
The Strategy subscale is related to the use of mnemonic strat-
egies (5 items, e.g., “Compared to other people, I more often
use a strategy [e.g., focus on specific facial features such as
eyes] to remember a person's face”). Participants responded to
all items of the Eyewitness Memory Scale by indicating their
level of agreement or disagreement using a 7-point scale rang-
ing from “strongly disagree” to “strongly agree”. Second, the
Multifactorial Memory Questionnaire (Troyer and Rich 2002)
is designed to assess general metamemory beliefs on three
subscales. The Contentment subscale is related to positive
and negative self-perceptions of memory (18 items, e.g., “I
am generally pleased with my memory ability”). Participants
responded to the Contentment subscale by indicating their
level of agreement or disagreement using a 5-point scale rang-
ing from “strongly disagree” to “strongly agree”. The Ability
subscale is related to self-appraisal of one's memory capabil-
ities (20 items, e.g., “How often do you forget to pay a bill on
time?”). Participants responded to the Ability subscale by in-
dicating how often the event described in an item occurred
during the 2weeks preceding the assessment using a 5-point
scale ranging from “always” to “never”. The Strategy sub-
scale is related to the use of strategies (14 items, e.g., “How
often do you use a timer or alarm to remind you when to do
something?”; the final five items on this subscale were omit-
ted due to an implementation error). Participants responded
to the Strategy subscale by indicating how often the event
described in an item occurred during the 2weeks preceding
the assessment using a 5-point scale ranging from “never” to
“always”. Third, the Squire Subjective Memory Questionnaire
(van Bergen et al. 2010) is designed to measure distrust in
one's memory (18 items, e.g., “My ability to search through my
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mind and recall names or memories I know are there is...”).
Participants responded to the Squire Subjective Memory
Questionnaire by indicating their self-assessment using a 9-
point scale ranging from “worse than ever before” to “bet-
ter than ever before”. The metamemory questionnaires were
translated into German by the current authors. In the control
group, we used an equal number of items (i.e., 93 and thus all
but the final seven items) taken from the 100-item HEXACO
personality questionnaire (Ashton and Lee 2007; Ashton
et al. 2007; Lee and Ashton 2018) which measures personality
on six subscales. The German version of the HEXACO was
retrieved in April 2023 from https://hexaco.org/hexaco-inven
tory. The results of the HEXACO are irrelevant to the current
research question and are therefore not reported. The ques-
tionnaires were implemented in the online platform used for
the present experiments.

1.1.4 | Procedure

Apart from administering the questionnaires, we used essen-
tially the same procedure as in previous studies (Bell et al. 2024;
Mayer et al. 2024; Menne et al. 2025, 2023a, b; Therre et al. 2024;
Winter et al. 2022, 2023). We repeat the description of the proce-
dure here for convenience.

After having provided informed consent and having indicated
their age, gender, and education level, participants were ran-
domly assigned to one of the four groups. Participantsin the meta-
memory groups responded first to the Eyewitness Metamemory
Scale (Saraiva et al. 2019), then to the Multifactorial Memory
Questionnaire (Troyer and Rich 2002) and then to the Squire
Subjective Memory Questionnaire (van Bergen et al. 2010). All
participants in the control groups responded to the same se-
quence of items of the HEXACO personality questionnaire.

Next, participants watched one of the two staged-crime videos
described above. After the video, participants were asked to an-
swer an attention-check question. They passed if they selected,
from a randomized list of 10 alternatives, the answer that the
video had shown soccer fans.

Participants were then shown four separate lineups in a random
order without being informed about the number of lineups to
expect. Participants were asked to identify the culprit if present
or to reject the lineup if the culprit was absent. Each lineup con-
sisted of six photographs, one photograph of the suspect's face
and five filler photographs. The positions of the photographs in
the lineups were randomly determined. Two randomly selected
lineups contained a photograph of a culprit and two contained
a photograph of an innocent suspect. The innocent suspect was
one of the actors from the video participants had not seen. For
instance, if participants had seen Video 1, then two randomly
selected actors from Video 1 (e.g., Actor A and Actor D) served
as culprits while two actors from Video 2 (in this example,
Actor B and Actor C) served as innocent suspects. Each actor
was equally likely to be presented as the culprit or innocent sus-
pect. This so-called crossed-lineup procedure ensures that, on
average, the culprits and innocent suspects differ to the same
degree from the fillers. The crossed-lineup procedure also has
the advantage that culprit-absent lineups contain a designated

innocent suspect to whom the fillers are matched, which rep-
resents a more ecologically valid lineup procedure than using
only fillers in culprit-absent lineups. In practice, the photo-
graphs of the suspects (whose guilt or innocence is unknown)
are typically taken from other sources (e.g., social media) than
the photographs of the fillers, which are usually taken from face
databases. Another advantage of the crossed-lineup procedure is
that culprit-present and culprit-absent lineups include the same
filler faces; only the identity of the suspect changes. Which of
the two suspects served as the culprit and which as the inno-
cent suspect depended on the random assignment to one of the
two videos (see above). In that way, it was ensured that, on av-
erage, the degree of fairness was the same in culprit-present and
culprit-absent lineups.

Before completing the lineup task, participants received the fol-
lowing instructions: “In the video, you saw aggressive Bayern
Miinchen fans. You are now asked to identify them. For this
purpose, we will show you several lineups. In each lineup, you
will see a series of faces. You will be asked to indicate whether
one of the people in the lineup is one of the aggressive Bayern
Miinchen fans. It is also possible that no one in the lineup is one
of the Bayern Miinchen fans.” Participants were then instructed
on how make a response depending on the lineup condition.

In simultaneous lineups, the six photographs were shown in a
single row with a button labeled “Yes, was present” below each
photograph. Participants clicked on one of these buttons to se-
lect a photograph or they clicked on a “No, none of these per-
sons was present” button to the right of the photographs to reject
the lineup. Participants also indicated their confidence in their
response to make the procedure similar to that of a real police
lineup. Participants confirmed their response by clicking on a
“Continue” button (all self-paced). After a click on this button,
the next lineup was shown unless participants had already seen
all four lineups in which case they were debriefed and thanked
for participating.

In sequential lineups, the six photographs were presented
one at a time. Participants decided for each face whether it
belonged to one of the culprits by clicking either on a “Yes, was
present” button below the photograph or on a “No, this person
was not present” button presented to the right of the photo-
graph. Participants also indicated their confidence in their re-
sponse to make the procedure similar to that of a real police
lineup. Participants confirmed their response by clicking on
a “Continue” button (all self-paced). Clicking on this button
initiated the display of the next photograph until all six photo-
graphs of a lineup had been presented. Then, the next lineup
started unless participants had already seen the fourth lineup
in which case they were debriefed and thanked for participat-
ing. In many experiments with sequential lineups participants
know that only their first selection counts and that the lineup
is terminated as soon as a face is selected. However, just like
Steblay et al. (2011), we are not aware of any jurisdiction that
implements sequential lineups in this way (Bill Blackwood
Law Enforcement Management Institute of Texas 2022; Home
Office 2017; Horry et al. 2012; U.S. Department of Justice:
Office of the Deputy Attorney General 2017; Wells et al. 2011;
Wells, Steblay, and Dysart 2015). Thus, in the interest of eco-
logical validity (Horry et al. 2021; Winter et al. 2023), the
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lineups continued even after participants had selected a face.
In case of more than one selection in a single lineup, later se-
lections were considered as revisions of earlier selections. If
no photograph in the lineup was selected, the lineup was cat-
egorized as rejected.

1.1.5 | Open Practices

The data, analysis code, and supplementary analyses of both
experiments reported here are available at the Open Science
Framework at https://osf.io/mspzk/. The experiments were not
pre-registered.

1.2 | Results and Discussion

The main purpose of the current study was to test whether gen-
eral metamemory beliefs predict culprit-presence detection. To
this end, we analyzed participants’ response frequencies (see
Table 1) in the lineups with the 2-HT eyewitness identification
model (Menne et al. 2022; Winter et al. 2022) to obtain param-
eter estimates for culprit-presence detection. The constant 1 +
lineup size was set to 0.16667.

Parameters were estimated within the Bayesian-hierarchical la-
tent trait approach (Klauer 2010) using the R package TreeBUGS
(Heck et al. 2018). To obtain baseline parameter estimates, we
calculated one model per group. The latent-trait approach ex-
tracts participant-specific parameters from a multivariate nor-
mal distribution of probit-transformed parameters. Via Bayes'
theorem, the a priori distribution of parameters is updated to-
ward a posterior distribution, given the data. Samples are drawn
from the posterior distribution with the Markov chain Monte
Carlo algorithm from which a parameter estimate and a corre-
sponding 95% Bayesian credibility interval are calculated. The
true parameter value is found within the Bayesian credibility
interval with 95% confidence.

For each group, we used 16 chains in which we obtained
1000000 samples with a burn-in period of 500000 samples
each. We retained every 100th sample. Parameter conver-
gence is indicated by the Gelman-Rubin statistic (Gelman
and Rubin 1992) being R <1.01. Parameter convergence was
good for all parameters and all parameter correlations. An as-
sessment of model fit is provided by posterior predictive tests
(Meng 1994). For Bayesian-hierarchical multinomial process-
ing tree models, Klauer (2010) introduced two model-fit sta-
tistics which are based on the posterior samples. Statistic T,
represents the distance between the observed and predicted
mean of the individual frequencies and statistic T, represents
the summed differences between the observed and predicted
covariances of the individual frequencies (Klauer 2010). For
both T, and T,, posterior predictive p values are calculated,
which indicate good model fit if p < 0.05 (cf. Heck et al. 2018).
Parameter estimates and the posterior predictive p values as
indicators of model fit for each group are presented in Table 2.
As can be seen from the table, model fit was good in all groups.
Here we were primarily interested in parameter dP (culprit-
presence detection).! We first tested the effect of lineup type
(simultaneous or sequential) on parameter dP by calculating

Observed response frequencies for culprit identifications, filler selections and false lineup rejections in culprit-present lineups and innocent-suspect selections, filler selections and correct

lineup rejections in culprit-absent lineups as a function of lineup type (simultaneous, sequential) and questionnaire (metamemory, control) in Experiments 1 and 2. Response frequencies are aggregated

TABLE 1

across lineups and participants.

Culprit-absent lineups

Culprit-present lineups

Innocent-

Correct lineup

Filler
selections

False lineup suspect
selections

rejections

Filler
selections

Culprit

identifications

Questionnaire

rejections

Lineup type group

Experiment

449

300 103 276

192

336

Metamemory

Simultaneous

432

306 109 293

243

285

Control

302

353

323 147 119

304

Metamemory

Sequential

239

164 111 468

394

260

Control

332

290 103 297

208

234

Metamemory

Simultaneous

384

273 89 267

229

238

Control

302
160

453
422

117 115
133 93

393
376

218
225

Metamemory
Control

Sequential
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Parameter estimates and posterior predictive p values as an indicator of model fit as a function of lineup type (simultaneous, sequential) and questionnaire (metamemory, control) for

|
Experiments 1 and 2.

TABLE 2

Model fit
(Posterior
predictive, p)

Parameters

dA

dp
0.29 (0.23, 0.35)
0.17 (0.08, 0.25)

ionnaire

Quest

Lineup type

Experiment

0.524

0.448

0.41 (0.35, 0.48)
0.48 (0.41, 0.56)

0.05 (0.01, 0.09)

0.06 (0.03, 0.10)

0.04 (<0.01, 0.11)

Metamemory

Simultaneous

0.545

0.492

0.05 (<0.01, 0.14)

Control

0.575

0.521

0.11 (0.02, 0.19) 0.07 (0.03, 0.11) 0.80 (0.72, 0.87)
0.86 (0.80, 0.92)
0.51 (0.45, 0.57)

0.21 (0.12, 0.28)

Metamemory

Sequential

0.152

0.499

0.18 (0.12, 0.23) 0.04 (<0.01, 0.08) 0.02 (<0.01, 0.05)

Control

0.295

0.142

0.06 (0.03, 0.09)
0.05 (0.01, 0.09)

0.17 (0.09, 0.24) 0.02 (<0.01, 0.07)

Metamemory

Simultaneous

0.326

0.511

0.51 (0.45, 0.58)

0.19 (0.11, 0.25) 0.07 (<0.01, 0.17)

Control

0.555

0.02 (<0.01, 0.05) 0.03 (<0.01, 0.06) 0.87 (0.82, 0.91) 0.501
0.87 (0.81, 0.92)

0.08 (0.02, 0.16)

Metamemory

Sequential

0.462

0.516

0.15(0.07,0.22) 0.06 (0.01, 0.12) 0.02 (<0.01, 0.05)

Control

Note: dP: Culprit-presence detection; dA: Culprit-absence detection; b: Biased suspect selection (conditional on the presence or absence of the culprit not being detected); g: Guessing-based selection among the lineup members

(conditional on the presence or absence of the culprit not being detected and conditional on the suspect not being selected due to biased suspect selection). 95% Bayesian credibility intervals are shown in parentheses.

the absolute parameter differences between groups. A param-
eter difference is deemed statistically significant if the corre-
sponding 95% Bayesian credibility interval does not contain
zero. Lineup type did not affect parameter dP, neither in the
control condition, difference=0.01 [-0.09, 0.12], nor in the
metamemory condition, difference=0.09 [-0.01, 0.19]. For
this reason, the following analyses were calculated using the
combined data from both lineup types. For the most part, the
results were the same when the analyses were conducted for
the lineup types separately (results split by lineup type are re-
ported in Tables S2 and S3 at the Open Science Framework).
We will note the few instances where this was not the case.

1.2.1 | The Relation of General Metamemory Beliefs
and Culprit-Presence Detection

The mean summary scores, their standard deviations, and the
correlations among the metamemory-belief scales are presented
in Table S4 at the Open Science Framework (see Open Practices
section). These data agree well with the corresponding data pub-
lished by Saraiva et al. (2020, Table 4).

To test whether general metamemory beliefs predict culprit-
presence detection, we regressed the participant-specific
parameter estimates for parameter dP (culprit-presence de-
tection) to the summary scores calculated for each of the
subscales of the metamemory questionnaires?. For these re-
gression analyses, we calculated Bayes factors indicating how
much more likely the observed data are under the null hypoth-
esis than under the alternative hypothesis. Based on the con-
ventions suggested by Raftery (1995), Bayes factors larger than
3, 20, and 150 indicate positive, strong, and very strong evi-
dence, respectively. The regression coefficients (together with
their 95% Bayesian credibility intervals) and Bayes factors are
presented in Table 3. A positive regression weight indicates
that culprit-presence detection is more likely as a predictor
increases. Conversely, a negative regression weight indicates
that culprit-presence detection is less likely as the predictor
increases. All regression weights were close to zero, and all
95% Bayesian credibility intervals included zero. Critically, all
Bayes factors indicated positive to strong evidence in favor of
the null hypothesis.

Regression analyses use the full information in the data, but in
the current case, the participant-specific parameter estimates
were based on only four observations, which is somewhat
unique in multinomial modeling. In particular, the small num-
ber of observations per participant may impact the reliability of
the participant-specific parameter estimates, for example due to
shrinkage (i.e., the individual parameters being pulled towards
the mean parameter estimate due to the hierarchical model
structure, e.g., Gelman et al. 2013), which could impact the re-
gression results. We therefore tested whether the regression re-
sults could be replicated using group-level parameter estimates,
which are based on the response frequencies both at the individ-
ual and the group level. To do this, we performed median splits
for the summary scores of all scales of the metamemory ques-
tionnaires and fitted one model for the lower half and one for
the upper half (including the median itself) of each metamem-
ory scale.> We compared the group-level estimates of parameter
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TABLE 3 | Regression weights and Bayes factors for the null hypothesis for the metamemory subscales predicting culprit-presence detection (dP).

Experiment Metamemory questionnaire Subscale Regression weight Bayes factor
1 Eyewitness metamemory scale Contentment <0.01 (> —0.01, 0.01) 15.85
Discontentment > —0.01 (-0.02, <0.01) 12.89
Strategy > —0.01 (—0.01, 0.01) 22.84
Multifactorial metamemory questionnaire Contentment <0.01 (-0.01, 0.01) 21.21
Ability <0.01(-0.01, 0.01) 17.18
Strategy <0.01 (-0.01, 0.01) 22.10
Squire subjective memory questionnaire <0.01 (-0.01, 0.01) 24.01
2 Eyewitness metamemory scale Contentment 0.02 (<0.01, 0.03) 0.682
Discontentment —0.01 (-0.03, <0.01) 5.96
Strategy 0.02 (> —0.01, 0.04) 4.97
Multifactorial metamemory questionnaire Contentment 0.01 (> —0.01, 0.02) 5.17
Ability —0.01 (-0.02, 0.01) 11.95
Strategy 0.01 (—0.01, 0.02) 10.99
Squire subjective memory questionnaire 0.01 (> —0.01, 0.01) 5.42
Note: 95% Bayesian credibility intervals are shown in parentheses.
“The corresponding Bayes factor for the alternative hypothesis is 1.47, which is considered inconclusive according to the conventions by Raftery (1995).
TABLE 4 | Results of the median-split analyses for culprit-presence detection (dP).
Median split
Experiment Metamemory questionnaire Subscale Lower half Upper half Difference
1 Eyewitness metamemory scale Contentment 0.25(0.17,0.31)  0.25(0.17,0.32)  <0.01 (—0.11, 0.10)
Discontentment ~ 0.25 (0.16,0.32)  0.24(0.17,0.30)  0.01 (—0.10, 0.11)
Strategy 0.27(0.20,0.33)  0.22(0.13,0.30)  0.05(—0.06, 0.16)
Multifactorial metamemory Contentment 0.25(0.17,0.31)  0.25(0.16,0.31) <0.01 (—0.10,0.11)
questionnaire Ability 0.24(0.15,0.30)  0.26(0.18,0.32)  0.02(=0.08, 0.13)
Strategy 0.24(0.14,0.31)  0.26(0.19,0.32)  0.03 (—0.08, 0.14)
Squire subjective memory 0.28 (0.21,0.34)  0.21(0.12,0.28) 0.07 (=0.03, 0.18)
questionnaire
2 Eyewitness metamemory scale Contentment 0.11 (0.03,0.18)  0.14(0.05, 0.22) 0.03 (—0.09, 0.14)
Discontentment  0.15(0.06, 0.23)  0.11 (0.02, 0.18) 0.05(-0.07,0.17)
Strategy 0.14(0.05,0.20)  0.11(0.03,0.20)  0.03 (=0.09, 0.14)
Multifactorial metamemory Contentment 0.10(0.02,0.17)  0.16 (0.07, 0.23) 0.06 (—=0.05, 0.17)
questionnaire Ability 0.17(0.08,0.24)  0.07(0.01,0.16)  0.10 (=0.02, 0.20)
Strategy 0.12(0.03,0.19)  0.13(0.04,0.21) 0.02 (-0.10,0.13)

Squire subjective memory
questionnaire

0.14 (0.06, 0.20)

0.10 (0.02, 0.19)

0.04 (-0.08, 0.14)

Note: 95% Bayesian credibility intervals are in parenthesis.

dP (culprit-presence detection) between the upper and lower
halves. The results are presented in Table 4. The descriptive
differences of the parameter estimates between the upper and
lower halves were in the predicted direction in only three out

of seven comparisons. In line with the regression analyses pre-
sented in the previous paragraph, parameter differences were
all non-significant, indicated by all 95% Bayesian credibility in-
tervals of the difference including zero. There is thus converging
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evidence that general metamemory beliefs do not predict culprit-
presence detection.

1.2.2 | Reactive Effects of Metamemory Assessment

Assessing general metamemory beliefs prior to participants’
watching the staged-crime video may reactively enhance
culprit-presence detection (dP) compared to the control group.
Descriptively, the estimate of dP was higher for the metam-
emory group compared to the corresponding control group
(see Table 2).* Averaged across both lineup types, however,
this difference narrowly missed statistical significance, differ-
ence=0.07 [> —0.01, 0.15]. When analyzed separately by lineup
type, the reactive effect was significant in the simultaneous-
lineups condition, difference =0.12 [0.02, 0.23], but not in the
sequential-lineups condition, difference=0.03 [-0.08, 0.12].
However, the lineup type X questionnaire group interaction was
not significant, interaction effect=0.10 [-0.04, 0.25]. Evidence
for reactivity of a priori metamemory-belief assessment was thus
limited.

2 | Experiment2

General metamemory beliefs can be held prior to any experience
with a memory task (e.g., Frank and Kuhlmann 2017; Schaper
et al. 2019b). Such a priori metamemory beliefs were assessed in
Experiment 1 in which participants responded to the metamem-
ory questionnaires before watching the staged-crime video—just
like the participants in the study of Saraiva et al. (2020). Thus,
when responding to the questionnaires, these participants had
little information about the task they were about to complete.
They only knew that they would be asked to answer several ques-
tions and would then see a short video in which several persons
would physically and verbally abuse another person. However,
general metamemory beliefs may also change over the course of
a task as a function of the information that becomes available
during performing the task (e.g., Schaper et al. 2022). Such a sit-
uation was implemented in Experiment 2 in which participants
first watched the staged-crime video and then responded to the
questionnaires. Thus, participants in Experiment 2 knew more
about the task at hand (e.g., they knew how long they had seen
the culprits’ faces) than participants in Experiment 1 when they
responded to the metamemory questionnaires. Such knowledge
may be integrated with general metamemory beliefs, potentially
improving the relationship between participants’ general meta-
memory beliefs and culprit-presence detection.

2.1 | Method
2.1.1 | Participants

Participants were recruited as in Experiment 1. Of the 1801
data sets of the participants who had responded to the socio-
demographic questionnaire at the start of the experiment, 279
had to be excluded from the analysis because the participants
had not completed the experiment or had withdrawn their
consent to the use of their data. Data of 28 participants had to
be excluded because they had participated and seen the video

with the culprits twice (only the data from the second partic-
ipation were excluded). Data of 27 participants had to be ex-
cluded because they had failed the attention check. The final
data set contained data of 1467 participants (625 female, 839
male, 3 non-binary) with a mean age of 48 (SD=16) years.
Participants were randomly assigned to one of the four groups:
the simultaneous-lineups metamemory group (366 participants),
the simultaneous-lineups control group (370 participants), the
sequential-lineups metamemory group (364 participants) and
the sequential-lineups control group (367 participants).

2.1.2 | Materials and Procedure

Materials and procedure were identical to those of Experiment
1, except that participants first watched a staged-crime video,
then responded to the questionnaires and were subsequently
presented with the lineups.

2.2 | Results and Discussion

As in Experiment 1, we analyzed eyewitness memory with the
2-HT eyewitness identification model. All analyses were con-
ducted in the same manner as in Experiment 1. The observed re-
sponse frequencies are presented in Table 1. Convergence was good
for all parameters in all groups as indicated by the Gelman-Rubin
statistic (Gelman and Rubin 1992) being R <1.01. Parameter esti-
mates and the posterior predictive p values as indicators of model
fit for each group are presented in Table 2. As can be seen from
the table, model fit was good in all groups. As in Experiment 1,
lineup type (simultaneous or sequential) did not affect parameter
dP (culprit-presence detection), neither in the control condition,
difference =0.04 [-0.06, 0.14], nor in the metamemory condition,
difference =0.09 [—0.02, 0.19]. We calculated the following analy-
ses using the combined data from both lineup types.

2.21 | The Relation of General Metamemory Beliefs
and Culprit-Presence Detection

The mean summary scores, their standard deviations, and the
correlations among the metamemory-belief scales are presented
in Table S4 at the Open Science Framework (see Open Practices
section). These data agree well with the corresponding data pub-
lished by Saraiva et al. (2020, Table 4) and with the results of
Experiment 1.

We again regressed the participant-specific parameter estimates
for parameter dP (culprit-presence detection) to the summary
scores calculated for each of the subscales of the metamemory
questionnaires. The regression weights (together with their
95% Bayesian credibility intervals) and Bayes factors are pre-
sented in Table 3. All regression weights were very close to zero.
With one exception, the 95% Bayesian credibility intervals for
the regression weights included zero, and the Bayes factors in-
dicated positive evidence in favor of the null hypothesis. Only
the Contentment subscale of the Eyewitness Metamemory Scale
showed a slightly positive regression weight, but the correspond-
ing Bayes factor was inconclusive. This effect disappeared when
simultaneous and sequential lineups were analyzed separately.
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We thus consider this effect to be sporadic and refrain from
interpretation.

As in Experiment 1, we also performed median splits for all
scales of the metamemory questionnaires (see Table 4) to test
whether the results reported for participant-specific parameter
estimates can be replicated using group-level parameter esti-
mates. The descriptive differences of the parameter estimates
between the upper and lower halves were in the predicted direc-
tion in only four out of seven comparisons. In line with the re-
sults of the regression analyses, parameter differences between
the upper and lower halves were all non-significant.” There is
thus again converging evidence that general metamemory be-
liefs do not predict culprit-presence detection.

2.2.2 | Reactive Effects of Metamemory Assessment

Metamemory was assessed after participants had watched the
staged-crime video but before lineup presentation. Thus, re-
sponding to questions such as “Compared to other people, I
more often use a strategy [e.g., focus on specific facial features
such as eyes] to remember a person's face”, could not have af-
fected encoding, but might have influenced retrieval processes.
However, there was no evidence for such a reactive effect on
culprit-presence detection, difference =0.05 [-0.03, 0.13].

3 | General Discussion

General metamemory beliefs could prove highly useful in ap-
plied settings if they would reliably predict how well eyewit-
nesses detect the presence of a culprit in a lineup. For instance,
if an eyewitness's general metamemory beliefs clearly indicated
that the eyewitness is unlikely to detect the culprit in a lineup,
investigators might choose not to conduct the lineup. The pres-
ent research built upon a previous study on this topic by Saraiva
et al. (2020) who presented preliminary findings which they
interpreted as suggesting that general metamemory beliefs may
be related to response accuracy in lineups, although they ac-
knowledged that more research is necessary in order to arrive at
more solid conclusions. Building on this foundation, a process-
oriented approach was adopted in the present study to further
test whether general metamemory beliefs are meaningfully
related to eyewitness memory. Specifically, we tested whether
general metamemory beliefs predict culprit-presence detection,
a process that is diagnostically relevant in determining a sus-
pect's guilt. In contrast, guessing-based selection, which may
also lead to an identification of the culprit, occurs irrespective
of the suspect's actual presence in the lineup and therefore lacks
diagnostic value. From this perspective, metamemory-belief
questionnaires would only be of practical relevance in legal
contexts if they specifically predicted culprit-presence detec-
tion. To address this question, we conducted two experiments
in which participants responded to a series of metamemory
questionnaires (or, in the control groups, a personality question-
naire) before watching (Experiment 1) or after having watched
(Experiment 2) a staged-crime video. Then, participants were
asked to identify culprits from four lineups. In the following, we
will discuss the results pertaining to the relationship between

general metamemory beliefs and culprit-presence detection, as
well as whether responding to the metamemory questionnaires
reactively affected culprit-presence detection.

3.1 | General Metamemory Beliefs Do Not Predict
Culprit-Presence Detection

Using the same three metamemory questionnaires with seven
subscales as in the study by Saraiva et al. (2020), we found no ev-
idence that general metamemory beliefs predict culprit-presence
detection. In Experiment 1, participants’ general metamemory
beliefs were assessed before they watched the staged-crime
video. There was no evidence that general metamemory beliefs
predict the detection of the presence of the culprit. In Experiment
2, participants witnessed the crime first and had more informa-
tion than in Experiment 1 about the culprits they would have
to identify from lineups before they were asked to respond to
the metamemory questionnaires. Nevertheless, we again found
no evidence indicating that general metamemory beliefs predict
the detection of the presence of the culprit. All analyses but one
yielded positive or even strong evidence in favor of the null hy-
pothesis. Consistent with these results, median-split analyses of
all seven metamemory scales revealed no differences in culprit-
presence detection between participants with higher and lower
metamemory scores. Specifically, the descriptive differences
of the estimates of parameter dP between the upper and lower
halves were in the predicted direction in only half of the com-
parisons (three out of seven in Experiment 1, four out of seven
in Experiment 2). Thus, both methods of data analysis and both
experiments provided converging evidence against a predictive
relationship between general metamemory belief and culprit-
presence detection (see Tables 3 and 4).

From a practical point of view, the current results call into ques-
tion the usefulness of general metamemory beliefs for predict-
ing eyewitness memory. Accordingly, we caution against using
eyewitnesses' general metamemory beliefs as an indicator of
the detection of the culprit in a lineup. This conclusion is con-
sistent with prior research showing that general metamemory
beliefs are often inaccurate (Bindemann et al. 2014; Frank and
Kuhlmann 2017; Luna and Albuquerque 2022; Mieth et al. 2021;
Schaper et al. 2019b; Undorf and Zimdahl 2019). On an item-by-
item basis, people are somewhat more accurate in distinguishing
between information that they will remember well and infor-
mation they will remember less well (Rhodes 2016), because
the standard of comparison is directly available to the person
making the predictions. However, judging one's overall memory
ability in comparison to that of others may be particularly chal-
lenging (Carroll and Nelson 1993). A reason for this may be that
the appropriate standard of comparison is not directly available
but must be inferred indirectly from one's own memory of other
people’'s behavior in tasks involving memory, which may or may
not be related to the task faced when an eyewitness is asked to
identify a culprit in a lineup.

3.2 | Reactive Effects of Metamemory Assessment

Another aim of the current study was to test whether respond-
ing to metamemory-belief questionnaires may reactively
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enhance culprit-presence detection. Whereas self-assessments
of metamemory have sometimes been shown to guide atten-
tion to specific aspects of tasks, leading to improved memory
for those aspects (e.g., Besken 2016; Besken and Mulligan 2013,
2014; Mieth et al. 2021; Mitchum et al. 2016; Myers et al. 2020;
Schaper et al. 2019a; Senkova and Otani 2021; Soderstrom
et al. 2015), the current data showed only limited support for
the assumption that measuring general metamemory beliefs
reactively affects culprit-presence detection. Compared to the
control condition, metamemory-belief assessment enhanced
culprit-presence detection when metamemory was assessed be-
fore witnessing the crime in Experiment 1, but the effect was
statistically significant only for simultaneous lineups and not
for sequential lineups or when lineup types were combined. We
thus conclude that reactive effects of metamemory-belief assess-
ment on culprit-presence detection appear to be negligible. This
is in line with the increasing awareness that metamemory reac-
tivity may be particularly strong for relatively simple materials
and may not hold the same relevance in applied settings (Schéfer
and Undorf 2024).

3.3 | Limitations and Directions for Future
Research

Some limitations of the current research should be noted. First,
our results and interpretations rest on the use of the 2-HT
eyewitness identification model (Menne et al. 2022; Winter
et al. 2022). As any measurement model of eyewitness mem-
ory, this model makes critical assumptions about the cognitive
processes that underlie eyewitness identifications. For example,
it is assumed that different cognitive processes (e.g., memory
and guessing) can be separately measured and that, following
guessing-based selections, there is no systematic preference for
selecting the suspect over the fillers. Such assumptions may be
challenged. Winter et al. (2022, p.14) have argued in this regard
that “all models are necessarily simplifications of the complex-
ities of reality. [...| The question is not which set of simplifica-
tions is correct because all simplifications of the complexities of
reality must necessarily be false. Instead, the question is which
set of simplifications is sufficiently useful”. A model may in this
sense be considered useful if its parameters can be shown to
measure what they were intended to measure. For the parame-
ters of the 2-HT eyewitness identification model, this has been
shown extensively in a series of validation experiments (Winter
et al. 2022) and in a series of eight reanalyses (Menne et al. 2022)
of published data (Colloff et al. 2016; Karageorge and Zajac 2011;
Lampinen et al. 2020; Malpass and Devine 1981; Memon
et al. 2003; Smith 2020; Wetmore et al. 2015; Wilcock and
Bull 2010). Combined with the fact that, in the current study, the
2-HT eyewitness identification model produced a good model fit
in all groups of both experiments, the available data suggest that
the 2-HT eyewitness identification model provides a useful tool
for separating the detection-based and guessing-based processes
underlying eyewitness responses.

Second, each experiment included only one attention check, rais-
ing the possibility that some participants may have responded
carelessly to the metamemory questionnaires. However, the fact
that the pattern of correlations among the seven subscales of the

three metamemory questionnaires was highly consistent both
across Experiments 1 and 2 and with the corresponding pattern
of correlations reported by Saraiva et al. (2020) suggests that
participants engaged with the task in a meaningful way both
here and in the study of Saraiva et al. (2020).

Third, we intentionally used the same materials and procedure
in both experiments to systematically examine potential reac-
tivity effects of metamemory assessments. In this setting, the
hypothesis that general metamemory beliefs predict culprit-
presence detection was clearly disconfirmed in two experi-
ments. In future studies aimed at this hypothesis, other general
metamemory questionnaires, mock-crime scenarios, and lineup
procedures could be used to test whether these measures of gen-
eral metamemory beliefs might predict culprit-presence detec-
tion under different circumstances.

Fourth, our focus was limited to whether general metamemory
beliefs predict culprit-presence detection. As such, the present
results leave open the possibility that other types of metamem-
ory measures—such as item-level predictions or confidence rat-
ings at test—may provide better indicators of culprit-presence
detection. Exploring how different metamemory measures re-
late to culprit-presence detection would be a valuable direction
for future research.

4 | Conclusion

Taken together, the current results suggest that general metam-
emory beliefs do not predict the detection of the presence of the
culprit in a lineup. Accordingly, at this stage we caution against
using eyewitnesses' general metamemory beliefs as indicators of
the detection of the culprit in a lineup.
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Endnotes

!Supplementary analyses pertaining to parameter dA for both experi-
ments can be found in Table S1 at the Open Science Framework (see
Open Practices section).

2In the regression analyses, we calculated one model for each meta-
memory scale and included only that scale as a predictor of dP. This
was necessary in order to be able to calculate the Bayes factors without
making further assumptions about the regression weights (Heck 2019).
Further, for these regression analyses, we retained every 500th sample
to keep the output files at a manageable size.

3For the median-split analyses, we implemented lineup type as predic-
tor of all four parameters in the model (lineup type did not predict pa-
rameter dP).

4For the reactivity analyses, we implemented lineup type as predictor of
all four parameters in the model (lineup type did not predict parameter
dP). Further, we retained every 500th sample to keep the output files at
a manageable size.

SWhen the analyses were carried out separately for simultaneous
and sequential lineups, there was one significant effect for simulta-
neous lineups and the Contentment subscale of the Multifactorial
Metamemory Questionnaire only. However, this effect was not repli-
cated for sequential lineups, for the two lineup types combined, in the
regression analyses or in Experiment 1. We consider this effect to be
sporadic and refrain from interpretation.
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