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a b s t r a c t
Conﬁdence judgments about the quality of memory can have serious implications in eyewitness settings.
Three experiments investigated the effect of eye-closure during eyewitness interviews on conﬁdenceaccuracy relations in event recall. In all experiments, participants viewed video-taped events and were
subsequently questioned about the event, while they had their eyes open or closed. Participants provided conﬁdence ratings for each response. We found that participants were generally able to monitor
the accuracy of their responses, although they displayed underconﬁdence for imprecise responses.
Importantly, across all experiments, eye-closure increased accuracy without signiﬁcantly inﬂating conﬁdence or impairing conﬁdence-accuracy relations. Moreover, in Experiment 3, reducing distraction (e.g.,
through eye-closure) signiﬁcantly reduced overconﬁdence. Thus, unlike most other investigative interview protocols that facilitate recall, eye-closure improves recall accuracy with no apparent cost, and
some evidence of beneﬁt, to metamemory. Practical implications of these ﬁndings are discussed, and
hypotheses regarding potential theoretical mechanisms are proposed.
© 2015 Society for Applied Research in Memory and Cognition. Published by Elsevier Inc. All rights
reserved.

Conﬁdence is fundamental to the regulation of memory reporting. It determines whether recalled information is volunteered
or withheld, and the level of detail reported (Goldsmith, Koriat,
& Weinberg-Eliezer, 2002; Koriat & Goldsmith, 1996; Weber &
Brewer, 2008). Furthermore, conﬁdence expressed by eyewitnesses
(e.g., “I am 100% certain he had a gun”) inﬂuences investigators’,
jurors’, and judges’ assessments of witnesses’ reliability. Thus, it is
important to consider not only how interviewing methods affect
recall, but also how they affect witness conﬁdence, and witnesses’
ability to discriminate between information that is more or less
likely to be reliable. We examined whether eye-closure, a method
that facilitates event recall (e.g., Perfect et al., 2008; Vredeveldt &
Penrod, 2013), affects the conﬁdence-accuracy (CA) relationship in
eyewitness memory.
Witness conﬁdence can affect criminal investigations. Police are
likely to place greater weight on, and devote greater investigative
resources to pursuing, details about which eyewitnesses are certain. Witness conﬁdence is also inﬂuential in court. Expressions of
conﬁdence may help judges and jurors decide whether a particular
detail is accurate, and discriminate between witnesses (or details)
that are more or less likely to be accurate. When a witness appears
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conﬁdent, jury-eligible samples and legal professionals are more
likely to believe that the witness is accurate, and the defendant
guilty (Brewer & Burke, 2002; Brigham & Wolfskeil, 1983; Cutler,
Penrod, & Dexter, 1990; Noon & Hollin, 1987).
However, the diagnostic value of conﬁdence depends on individuals’ ability to accurately evaluate their own memory. In their
seminal article, Nisbett and Wilson (1977) observed that individuals often lack introspective access into higher-order cognitive
processes. Metacognitive judgments tend to rely on inferential
processes (Koriat, 1993, 2012), and can be (a) distorted by various non-memorial inﬂuences and (b) insensitive to variations
in memory quality, impairing individuals’ ability to discriminate correctly from incorrectly recalled details. Further, people
often overestimate the reliability of recalled information (i.e.,
display overconﬁdence; Fischhoff, Slovic, & Lichtenstein, 1977;
Gigerenzer, Hoffrage, & Kleinbölting, 1991; Koriat, Lichtenstein, &
Fischhoff, 1980). When witnesses assess conﬁdence in their testimony as a whole, their global conﬁdence rating typically does
not correlate signiﬁcantly with recall accuracy (Granhag, 1997;
Granhag, Jonsson, & Allwood, 2004; Gwyer & Clifford, 1997; Mello
& Fisher, 1996; Wagstaff et al., 2004). In contrast, when witnesses provide separate conﬁdence ratings for each response,
conﬁdence and accuracy tend to be positively correlated (Allwood,
Ask, & Granhag, 2005; Roberts & Higham, 2002; Wagstaff et al.,
2004).

http://dx.doi.org/10.1016/j.jarmac.2014.12.006
2211-3681/© 2015 Society for Applied Research in Memory and Cognition. Published by Elsevier Inc. All rights reserved.
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Several methods that facilitate eyewitness memory have
unwanted effects on conﬁdence. Hypnosis typically increases the
amount of information reported, but also consistently inﬂates conﬁdence in false memories (Dywan & Bowers, 1983; Kebbell &
Wagstaff, 1998). Similarly, mental context reinstatement increases
remembering but can also inﬂate conﬁdence (Hammond, Wagstaff,
& Cole, 2006). More complicated ﬁndings have been reported for
the Cognitive Interview, an interviewing protocol that incorporates
various rapport-building and mnemonic techniques to enhance
recall (see Fisher & Geiselman, 1992). Some research suggests
that the Cognitive Interview does not signiﬁcantly affect certain
indices of conﬁdence, such as overall conﬁdence (e.g., McCauley &
Fisher, 1995; McMahon, 2000), conﬁdence in erroneous recall (e.g.,
Granhag et al., 2004), and CA correlations (e.g., Gwyer & Clifford,
1997). However, Allwood et al. (2005) found that the Cognitive
Interview decreased discrimination between accurate and inaccurate responses, and Granhag et al. (2004) found that it increased
overconﬁdence.
Recently, researchers have proposed a simple method to facilitate remembering: closing the eyes during recall. This method
increases both the amount and the accuracy of event recall (e.g.,
Perfect et al., 2008; Vredeveldt, Hitch, & Baddeley, 2011; Wagstaff
et al., 2004). Most previous investigations of the eye-closure effect
have not reported measures of conﬁdence, with the exception of
Wagstaff and colleagues. Across three studies (Wagstaff et al., 2004;
Wagstaff, Wheatcroft, Burt, et al., 2011; Wagstaff, Wheatcroft,
Caddick, Kirby, & Lamont, 2011), they found no signiﬁcant effect of
eye-closure on mean conﬁdence in correct and incorrect responses
about witnessed events. Additionally, Wagstaff et al. (2004) found
a non-signiﬁcantly higher correlation between accuracy and conﬁdence for participants who closed their eyes (r = .74), compared
to participants who kept their eyes open (r = .57). In sum, limited
ﬁndings to date suggest that eye-closure has no or minimal effects
on the CA relation.
We extend previous work on the effect of eye-closure on the CA
relation, using more comprehensive and sensitive analyses. First,
researchers often fail to take into account that individuals regulate the precision of their answers to compensate for reductions
in memory quality (Goldsmith et al., 2002; Goldsmith, Koriat, &
Pansky, 2005), which may conceal important effects on memory
output and the CA relation (see also Fisher, 1996). Therefore, we
conducted separate analyses for precise and imprecise responses.
Second, because the informative value of point-biserial correlations
is limited (i.e., robust CA relationships are compatible with correlations ranging from near-zero to 1; Juslin, Olsson, & Winman, 1996),
we inspected a range of other conﬁdence measures. Across three
experiments, we examined the effect of eye-closure on recall accuracy, mean conﬁdence, and discrimination between accurate and
inaccurate responses (measured by adjusted normalized discrimination index [ANDI]; e.g., Yaniv, Yates, & Smith, 1991). Further,
our 0–100% conﬁdence scale in Experiment 3 permitted calculation of calibration and over/underconﬁdence statistics (which will
be explained in more detail under Experiment 3).
1. Experiment 1
1.1. Method
1.1.1. Participants
Fifty-six students participated for course credit or a small monetary reward (11 male and 45 female; mean age = 19.91, SD = 2.47).
1.1.2. Materials
One violent and one non-violent version were created for two
episodes of different TV shows, resulting in four 8-min video clips.

The ﬁrst episode was about survivors of a plane crash on an apparently deserted island, who discover a house. The second was about
a woman looking for her missing son in a forest. The violent versions for each episode included a gun or arrow shot, stitching up
of a wound, and a physical ﬁght, whereas the non-violent versions
showed explorations of the house and peaceful interactions. For
each version of the video, a set of twenty questions was constructed,
addressing visual (e.g., “Where on his body does the man get shot?”)
and auditory (e.g., “Where does the man say that the medical kit
is?”) aspects of the events. Questions were asked in chronological
order.
1.1.3. Design
Interview condition (eyes open or closed) and type of event
(violent or non-violent) were manipulated between- and withinsubjects, respectively. Participants were randomly assigned to
condition. Participants watched two videos: the violent version of
one TV show and the non-violent version of the other show, with
the order of videos counterbalanced.1
1.1.4. Procedure
Participants provided informed consent, watched the ﬁrst video,
completed a two-minute ﬁller task (a word ﬁnder), and responded
orally to questions about the ﬁrst video. Depending on condition, participants were either instructed to keep their eyes
closed throughout the interview (and reminded appropriately), or
received no instruction. Participants were instructed to answer
questions in as much detail as possible, but not to guess: A “don’t
know” response was allowed. After each response, participants
indicated their conﬁdence on a scale of 1 (“not conﬁdent at all”)
to 5 (“extremely conﬁdent”). This procedure was repeated for the
second video. Interviews were audio-taped.
1.1.5. Data coding
Interviews were coded blind to condition. Responses were
coded as correct, incorrect, or omitted (“don’t know”). We
employed a relatively strict scoring procedure, in which a response
was scored as incorrect if it contained any incorrect elements, even
if part of the answer was accurate. Responses were also coded
for precision, or the level of speciﬁcity provided.2 For example, in
response to the question “Where on his body does the man get
shot?”, possible answers could be “on his left upper arm” (correct,
precise), “on his arm” (correct, imprecise), “on his right upper arm”
(incorrect, precise), “on his leg” (incorrect, imprecise), or “don’t
know” (omitted). For each of the four video clips, the responses
of ﬁve randomly selected participants were double-coded by an
independent coder (i.e., 100 responses per video; 400 responses in
total; 18% of the total sample). Interrater reliability was high,  = .93,
p < .001. The codes of the ﬁrst coder were retained for analysis.
1.2. Results
1.2.1. Data transformations
Prior to all analyses reported in this article, relevant assumptions were checked. Where appropriate, skewness was countered
through square-root transformations. Descriptive statistics are
based on the untransformed variables.

1
For the present purposes, we focus only on the effect of eye-closure on the
conﬁdence-accuracy relation, which was not affected by type of video, presentation
order, or question modality.
2
This concept is akin to the concept of “grain size” proposed by Goldsmith et al.
(2002), except that grain size generally refers to the speciﬁcity of a single descriptive element (e.g., “brown” versus “mahogany”), whereas our deﬁnition of precision
refers to the speciﬁcity of the answer as a whole (e.g., “brown” versus “brown and
curly” hair).
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1.2.2. Recall accuracy
Proportion correct was calculated by dividing the number of correct responses by the number of correct plus incorrect responses.
A 2 (Interview Condition: eyes open, eyes closed) by 2 (Precision: precise, imprecise) mixed ANOVA3 on proportion correct
revealed that eye-closure signiﬁcantly increased accuracy, F (1,
54) = 5.98, p = .018, f = .33, and that imprecise answers were signiﬁcantly more accurate than precise answers, F (1, 54) = 8.70, p = .005,
f = .27. There was also a signiﬁcant interaction between condition
and precision, F (1, 54) = 5.38, p = .024, f = .22. Eye-closure signiﬁcantly increased accuracy for precise details (eyes-open: M = .79,
SD = .11; eyes-closed: M = .90, SD = .08), F (1, 54) = 19.71, p < .001,
f = .60, but did not signiﬁcantly affect accuracy for imprecise details
(eyes-open: M = .88, SD = .10; eyes-closed: M = .89, SD = .09), F (1,
54) = .03, p = .871, f = .02.
To examine whether eye-closure affected participants’ response
criterion, we conducted an independent t-test on the mean number
of “don’t know” responses in each condition, which revealed no signiﬁcant difference between the eyes-open (M = 2.14, SD = 1.73) and
eyes-closed (M = 1.98, SD = .91) conditions, t (40.73) = .33, p = .747,
f = .06.

3

formulae for calculating this index, see Yaniv et al., 1991). ANDI
ranges from 0 (no discrimination) to 1 (perfect discrimination), and
reﬂects the amount of variance in accuracy accounted for by participants’ conﬁdence ratings. Yaniv and colleagues note that ANDI
has two beneﬁts over previous measures of discrimination skill: (1)
interpretation of ANDI is not conditional on the objective uncertainty of the outcome being predicted, thus removing a “statistical
ceiling” from the achievable level of discrimination, and (2) ANDI
is unaffected by the number of judgment categories (e.g., the use of
1–5 scale vs. the use of a 0–100 scale), or the number of judgment
cases.4
A two-way ANOVA on ANDI revealed no signiﬁcant effects
of condition, F (1, 34) = 0.83, p = .370, f = .16, or precision, F (1,
34) = 2.09, p = .157, f = .16, and no signiﬁcant interaction, F (1,
34) = 1.28, p = .266, f = .16. Mean ANDI for precise responses was
.41 (SD = .29) in the eyes-open condition and .37 (SD = .31) in the
eyes-closed condition. Mean ANDI for imprecise responses was
.27 (SD = .33) in the eyes-open condition and .41 (SD = .39) in the
eyes-closed condition.

1.3. Discussion
1.2.3. Mean conﬁdence
Conﬁdence ratings were nested within participants (i.e., each
participant provided a different number of correct and incorrect,
and precise and imprecise, responses). To account for the effects of
accuracy and precision, we conducted multilevel modeling on conﬁdence ratings (cf. Peugh & Enders, 2005). The unconditional means
model with participant as a Level 2 variable (Model A) indicated signiﬁcant variability in conﬁdence ratings, both within-participants
( 00 = .41) and between-participants ( 2 = .06). In Model B, we
added our main predictor (interview condition) as a betweenparticipants ﬁxed effect, which did not signiﬁcantly improve the ﬁt
of the model, 2 (1) = 0.40, p = .525, PRV = .01. In Model C, we added
two within-participants covariates (accuracy and precision), which
signiﬁcantly improved model ﬁt, 2 (2) = 456.19, p < .001, PRV = .21.
In Model D, we added all potential two- and three-way interactions, but this did not signiﬁcantly improve model ﬁt, 2 (4) = 8.02,
p = .091, PRV = .00, and none of the interactions were signiﬁcant.
Therefore, we selected Model C as our ﬁnal model, which reduced
between-subjects variability by 7.7% and within-subjects variability by 20.3% compared to the unconditional means model.
Model C revealed a small, non-signiﬁcant difference in conﬁdence ratings between the eyes-open condition (M = 4.03,
SD = 1.12) and the eyes-closed condition (M = 3.97, SD = 1.12), F
(1, 56.69) = 2.84, p = .097, f = .22. Participants were signiﬁcantly
more conﬁdent in accurate responses (M = 4.19, SD = .97) than
inaccurate responses (M = 2.83, SD = 1.21), F (1, 1966.37) = 416.49,
p < .001, f = .46, and signiﬁcantly more conﬁdent in precise (M = 4.14,
SD = 1.04) than imprecise responses (M = 3.67, SD = 1.22), F (1,
1970.71) = 95.29, p < .001, f = .22.
1.2.4. Discrimination between accurate and inaccurate responses
The adjusted normalized discrimination index (ANDI) indicates
the extent to which a participant’s conﬁdence ratings discriminate correct from incorrect responses (for a detailed account of the

3
Although modality of recalled details was not our main focus, we report
the ﬁndings here for interested readers. A 2 (Interview Condition: eyes open,
eyes closed) by 2 (Modality: visual, auditory) mixed ANOVA on proportion correct revealed no signiﬁcant interaction between eye-closure and modality, F (1,
54) = 0.55, p = .461, f = .06. Pairwise comparisons showed that eye-closure significantly increased accuracy for visual information (eyes-open: M = .84, SD = .09;
eyes-closed: M = .93, SD = .06), F (1, 54) = 15.01, p < .001, f = .53, as well as auditory information (eyes-open: M = .80, SD = .09; eyes-closed: M = .87, SD = .09), F (1,
54) = 9.90, p = .003, f = .43.

Experiment 1 conﬁrmed previous ﬁndings that eye-closure
improves recall accuracy (e.g., Perfect et al., 2008). Eye-closure
improved accuracy for precise, but not imprecise responses. Eyeclosure did not signiﬁcantly affect mean conﬁdence in responses
or participants’ ability to discriminate between correct and incorrect responses. To test the generalizability of this pattern, the next
two studies examined conﬁdence measures collected during previous work on the eye-closure effect (Experiment 2: Vredeveldt,
Baddeley, & Hitch, 2014; Experiment 3: Vredeveldt et al., 2011).5

2. Experiment 2
Vredeveldt and Baddeley (2014a) examined the effects of
eye-closure in a repeated-recall paradigm. Here, we analyze the
conﬁdence ratings provided during cued recall in that study to
investigate whether the pattern reported in Experiment 1 holds
when the cued-recall interview is preceded by a one-week delay
and two previous free-recall attempts. Two lines of research highlight this as an important area for investigation. First, answering
the same question repeatedly can inﬂate conﬁdence (e.g., Odinot,
Wolters, & Lavender, 2009; Shaw, 1996; Shaw & McClure, 1996;
but see Odinot, Wolters, & van Giezen, 2013). Second, conﬁdence
can be relatively insensitive to factors that reduce memory quality
(e.g., increased retention interval), again leading to increased overconﬁdence (e.g., Odinot & Wolters, 2006; Sauer, Brewer, Zweck,
& Weber, 2010). Thus, we explored how eye-closure affected CA
relations under conditions that promote overconﬁdence.
The introduction of a one-week delay and multiple recall
attempts also enhanced the ecological validity of the research. In
applied settings, the delay between experiencing an event and
recalling the event will typically be longer than a few minutes, and
individuals may attempt to retrieve a particular event on multiple occasions (e.g., during repeated witness interviews). Thus, an
additional aim of Experiment 2 was to investigate the impact of
eye-closure on CA relations under more realistic conditions.

4
Although the Goodman-Kruskal Gamma coefﬁcient (Goodman & Kruskal, 1954)
is a relatively common index of metacognitive (discrimination) skill, it is systematically distorted by variations in response bias (that are independent of discrimination
skill; see Masson & Rotello, 2009).
5
Conﬁdence measures were not analyzed in previous publications.
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2.1. Method
A detailed description of the methodology is provided by
Vredeveldt, Baddeley, and Hitch (2014). In brief, 48 participants
were randomly assigned to one of four combinations of instructed
eye-closure during interviews in sessions one and two (openopen, closed-open, open-closed, or closed-closed). In the ﬁrst
session, participants watched a video depicting a violent encounter
between a man and a woman, completed a two-minute distracter
task, and provided a free recall of the event. In the second session
one week later, participants ﬁrst provided another free recall, and
then participated in a cued-recall interview (with 16 questions
about the event). After each cued-recall response, participants indicated their conﬁdence on a scale from 1 (“not conﬁdent at all”) to 5
(“extremely conﬁdent”). Because conﬁdence ratings were obtained
only for cued-recall responses, the free-recall data will not be discussed further (but see Vredeveldt, Baddeley, & Hitch, 2014). For
the present research, audio-taped interviews were re-coded using
the coding procedure described for Experiment 1. Ten interviews
(160 responses; 21% of the total sample) were randomly selected
and scored independently by a second blind coder. Interrater reliability was high,  = .83, p < .001. The codes of the ﬁrst coder were
retained for the main analysis.
2.2. Results
2.2.1. Recall accuracy
Data transformations on proportion correct did not attenuate
problems with negative skewness and heterogeneity of variance,
hence we conducted non-parametric tests. To enable comparisons
with Experiments 1 and 3, we also provide means, standard deviations, and Cohen’s f effect sizes. A Mann–Whitney test revealed that
participants who closed their eyes were again signiﬁcantly more
accurate (M = .76, SD = .11) than participants who kept their eyes
open (M = .67, SD = .13), U = 180.50, p = .026, f = .38, and a Wilcoxon
signed-rank test showed that imprecise answers (M = .78, SD = .21)
were signiﬁcantly more accurate than precise answers (M = .68,
SD = .18), T = 311.50, p = .031, f = .27. Interview condition again had
no signiﬁcant effect on accuracy for imprecise details, U = 572.50,
p = .749, f = .04, but unlike in Experiment 1, the effect of condition
on accuracy for precise details was also non-signiﬁcant, U = 499.00,
p = .066, f = .30 (although the effect was moderate in size). Finally,
there was no signiﬁcant difference in the number of “don’t know”
responses between the eyes-open (M = 4.71, SD = 1.94) and eyesclosed (M = 3.96, SD = 1.81) conditions, t (46) = 1.38, p = .173, f = .20.
2.2.2. Mean conﬁdence
As in Experiment 1, we conducted multilevel modeling on
conﬁdence ratings, and Model C best ﬁt the data (reducing
between-subjects variability by 26.0% and within-subjects variability by 13.0%). Again, there was no signiﬁcant difference between
the eyes-open (M = 3.11, SD = 1.27) and eyes-closed conditions
(M = 3.22, SD = 1.26), F (1, 48.28) = .07, p = .799, f = .04. Participants
were signiﬁcantly more conﬁdent in accurate (M = 3.42, SD = 1.21)
than inaccurate responses (M = 2.52, SD = 1.17), F (1, 541.32) = 71.21,
p < .001, f = .36, and signiﬁcantly more conﬁdent in precise (M = 3.34,
SD = 1.27) than imprecise responses (M = 2.90, SD = 1.22), F (1,
544.09) = 23.90, p < .001, f = .21.
2.2.3. Discrimination between accurate and inaccurate responses
A two-way ANOVA on ANDI revealed no signiﬁcant main effects
of condition, F (1, 27) = 0.19, p = .665, f = .08, or precision, F (1,
27) = 1.70, p = .203, f = .14, and no signiﬁcant interaction, F (1,
27) = 0.03, p = .869, f = .09. Mean ANDI for precise responses was .33
(SD = .40) in the eyes-open condition and .37 (SD = .41) in the eyesclosed condition, and for imprecise responses was .34 (SD = .47)

in the eyes-open condition and .23 (SD = .40) in the eyes-closed
condition.
2.3. Discussion
Increased retention intervals and repeated recall attempts both
contribute to conﬁdence inﬂation (e.g., Sauer et al., 2010; Shaw &
McClure, 1996). Nevertheless, even under these conditions, eyeclosure improved accuracy without signiﬁcantly affecting mean
conﬁdence or discrimination between accurate and inaccurate
responses. Thus, we replicated the ﬁndings from Experiment 1
with different stimulus materials, a longer retention interval, and
repeated recall attempts.
3. Experiment 3
In Experiment 3, we analyzed the conﬁdence ratings collected by
Vredeveldt et al. (2011), who investigated how cued recall of a violent video-taped event was affected by environmental distractions
during the interview. They compared four interview conditions:
closing the eyes (no visual distraction), looking at a blank screen
(minimal visual distraction), being exposed to visual stimuli (high
visual distraction), and being exposed to auditory stimuli (high
auditory distraction). They found both a general effect of distraction
on recall performance (i.e., visual or auditory distraction reduced
performance compared to closing the eyes or looking at a blank
screen) and a modality-speciﬁc effect (i.e., recall of visual information was most disrupted by visual distraction, whereas recall
of auditory information was most disrupted by auditory distraction). The non-signiﬁcant difference in recall performance between
closing the eyes and looking at a blank screen suggested that the
eye-closure effect is due to reduced distraction in the environment,
rather than the act of closing the eyes itself. This lends credence
to Fisher and Geiselman’s (1992) recommendation that, in a witness interview setting, looking at a blank wall (instead of at the
interviewer) may be a suitable alternative to eye-closure.
The ﬁve-point conﬁdence scales used in Experiments 1 and 2 did
not permit calibration analysis. In Experiment 3, we measured conﬁdence on the same scale as accuracy (i.e., 0–100%), which allowed
us to analyze the CA relation using the calibration approach. This
approach involves plotting the subjective probability of a response
being correct (i.e., conﬁdence) against the objective probability of
a response being correct (i.e., accuracy). Thus, perfect calibration
is achieved if 80% of responses provided with 80% conﬁdence are
accurate, 50% of responses provided with 50% conﬁdence are accurate, and so on. A visual comparison with this ideal permits an
assessment of the realism and linearity of the obtained function.
Additionally, the calibration approach includes statistical indices
of the CA relation (see Baranski & Petrusic, 1994; Juslin et al.,
1996). The calibration (C) statistic reﬂects how close a witness is
to perfect calibration, ranging from 0 (perfect calibration) to 1 (no
calibration), and the over/underconﬁdence (O/U) statistic assesses
the degree to which individuals are generally less or more conﬁdent than they are accurate, ranging from -1 (underconﬁdence)
to 1 (overconﬁdence). We examined the effects of eye-closure on
the realism of participants’ conﬁdence assessments, and on their
general tendency to display overconﬁdence (e.g., Gigerenzer et al.,
1991).
3.1. Method
Vredeveldt et al. (2011) provide a detailed description of the
methodology. In brief, 80 native English speakers watched a video
depicting a violent encounter between survivors on an island,
completed a ﬁve-minute distracter task, and participated in a cuedrecall interview with 20 questions about the event. After each
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Table 1
Mean values for the adjusted normalized discrimination index (ANDI), calibration statistic (C), and over-/underconﬁdence (O/U) statistic for precise and imprecise responses
as a function of interview condition in Experiment 3.
Measure

ANDI, precise
ANDI, imprecise
C, precise
C, imprecise
O/U, precise
O/U, imprecise

Condition
Eyes closed

Blank screen

Visual distraction

Auditory distraction

.48 (.44)
.48 (.49)
.05 (.03)
.19 (.20)
−.04 (.09)
−.25 (.26)

.55 (.34)
.36 (.48)
.07 (.05)
.13 (.09)
−.03 (.12)
−.21 (.17)

.41 (.35)
.80 (.36)
.07 (.04)
.16 (.11)
.07 (.11)
−.17 (.20)

.37 (.37)
.54 (.45)
.06 (.04)
.09 (.06)
.08 (.13)
−.09 (.18)

Note. Standard deviations in parentheses.

response, participants indicated their conﬁdence on a scale of 0%
(“not conﬁdent at all”) to 100% (“extremely conﬁdent”). Participants were randomly assigned to one of four interview conditions,
in which they were instructed to (a) keep their eyes closed, (b)
look at a blank computer screen, (c) look at a computer screen on
which Hebrew words appeared at a rate of one per second, or (d)
look at a blank computer screen while hearing the same Hebrew
words being spoken via speakers. For the present research, audiotaped interviews were re-coded using the procedure described for
Experiment 1. Sixteen interviews (320 responses; 20% of the total
sample) were randomly selected and scored independently by a
second blind coder. Interrater reliability was high,  = .86, p < .001.
The codes of the ﬁrst coder were retained.
3.2. Results
3.2.1. Recall accuracy
A 4 (Interview Condition: eyes closed, blank screen, visual
distraction, auditory distraction) by 2 (Precision: precise, imprecise) mixed ANOVA on proportion correct revealed that imprecise
answers (M = .87, SD = .15) were again signiﬁcantly more accurate than precise answers (M = .81, SD = .12), F (1, 75) = 24.09,
p < .001, f = .39. There was also a signiﬁcant main effect of condition, F (3, 75) = 3.59, p = .018, f = .38, but no signiﬁcant interaction,
F (3, 75) = 0.41, p = .746, f = .09. Three simple ANOVAs (Bonferronicorrected ˛ = .017) revealed no signiﬁcant difference in accuracy
between the eyes-closed (M = .88, SD = .08) and blank-screen
(M = .84, SD = .08) conditions, F (1, 38) = 3.58, p = .066, f = .31, but
participants who closed their eyes were signiﬁcantly more accurate compared to participants in the visual-distraction (M = .79,
SD = .09), F (1, 38) = 12.40, p = .001, f = .57, and auditory-distraction
(M = .78, SD = .12) conditions, F (1, 38) = 10.38, p = .003, f = .52. Interview condition did not signiﬁcantly affect the number of “don’t
know” responses, F (1, 38) = 0.63, p = .599, f = .16.
3.2.2. Mean conﬁdence
As in Experiments 1 and 2, multilevel Model C best ﬁt
the mean conﬁdence data, reducing between-subjects variability by 22.8% and within-subjects variability by 5.2%. Participants
were again signiﬁcantly more conﬁdent in accurate (M = 84.29,
SD = 19.96) than inaccurate responses (M = 60.81, SD = 29.06), F
(1, 1443.78) = 300.47, p < .001, f = .46, and signiﬁcantly more conﬁdent in precise (M = 83.64, SD = 21.34) than imprecise responses
(M = 70.60, SD = 26.69), F (1, 1448.26) = 147.47, p < .001, f = .32. This
time, there was also a signiﬁcant main effect of interview condition
on mean conﬁdence, F (1, 79.84) = 5.00, p = .028, f = .25. Nevertheless, three separate multilevel models (Bonferroni-corrected
˛ = .017) revealed no signiﬁcant differences in mean conﬁdence
between the eyes-closed condition (M = 81.69, SD = 20.95) and the
blank-screen condition (M = 77.73, SD = 26.07), F (1, 39.89) = 0.08,
p = .778, f = .05, visual-distraction condition (M = 78.73, SD = 24.84),
F (1, 39.67) = 0.30, p = .585, f = .09, or auditory-distraction condition

(M = 82.43, SD = 21.92), F (1, 39.95) = 4.40, p = .042, f = .33, respectively. Although none of the individual comparisons involving
eye-closure showed a signiﬁcant difference at the Bonferronicorrected ␣ level, it is worth noting that the difference between the
eyes-closed and auditory-distraction conditions was marginally
signiﬁcant and moderate in size. The mean conﬁdence ratings look
similar, but participants in the auditory-distraction condition displayed relatively high conﬁdence in light of their lower levels of
accuracy and precision.
3.2.3. Discrimination between accurate and inaccurate responses
A two-way ANOVA on ANDI revealed no signiﬁcant main effects
of condition, F (3, 34) = 1.52, p = .227, f = .37, or precision, F (1,
34) = 0.78, p = .385, f = .11, and no signiﬁcant interaction, F (3,
34) = 2.28, p = .097, f = .30 (see Table 1).
3.2.4. Conﬁdence-accuracy calibration
Fig. 1 shows CA calibration curves for precise responses and
Fig. 2 for imprecise responses. Conﬁdence ratings were collapsed
into eleven categories (0–9%, 10–19%, . . ., 90–99%, and 100%). Percentage correct in each category was compared with the weighted
mean conﬁdence rating in that category. A two-way ANOVA on the
C statistic revealed a signiﬁcant effect of precision, F (1, 76) = 37.83,
p < .001, f = .46, but no signiﬁcant effect of interview condition, F
(3, 76) = 2.01, p = .120, f = .28, and no signiﬁcant interaction, F (3,
76) = 2.40, p = .074, f = .20. Table 1 shows that conﬁdence and accuracy were much better calibrated (i.e., closer to 0) for precise
responses than for imprecise responses. Indeed, precise responses
(Fig. 1) produce generally linear, positive CA relations (regardless
of interview condition), whereas for imprecise responses (Fig. 2) no
meaningful CA relationship is evident.
A two-way ANOVA on O/U revealed signiﬁcant effects of interview condition, F (3, 76) = 5.02, p = .003, f = .45, and precision,
F (1, 76) = 79.54, p < .001, f = .62, but no signiﬁcant interaction,
F (3, 76) = 0.41, p = .744, f = .08. Underconﬁdence was greater
for imprecise than precise responses. Three simple ANOVAs
(Bonferroni-corrected ˛ = .017) revealed no signiﬁcant difference
between the eyes-closed condition and the blank-screen condition,
F (1, 38) = 0.00 p = .988, f = .00, but a marginally signiﬁcant difference
between eye-closure and visual distraction, F (1, 38) = 4.35, p = .044,
f = .34, and a signiﬁcant difference between eye-closure and auditory distraction, F (1, 38) = 11.58, p = .002, f = .55. Distraction was
generally associated with increased overconﬁdence (see Table 1
and Fig. 1).
3.3. Discussion
Consistent with Experiments 1 and 2, eye-closure (cf. visual- and
auditory-distraction) signiﬁcantly improved recall accuracy. There
were no signiﬁcant differences between eye-closure and the other
interview conditions in terms of mean conﬁdence, discrimination between accurate and inaccurate responses, or CA calibration.
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Fig. 1. Conﬁdence-accuracy calibration for precise responses in Experiment 3, showing percentage correct as a function of conﬁdence rating (both measured on a scale of
0–100%). Left panel shows eyes-closed (EC) and blank-screen (BS) conditions, and right panel shows visual-distraction (VD) and auditory-distraction (AD) conditions. The
dotted black line denotes perfect calibration. Error bars indicate standard error.

However, reducing distraction signiﬁcantly decreased overconﬁdence.
4. General discussion
Three experiments investigated the effect of eye-closure on
the conﬁdence-accuracy relation for witnesses’ event memory.
The ﬁndings were remarkably consistent across experiments.
First, participants were able to monitor the accuracy of their
responses, indicated by both the mean ANDI statistics and the
higher conﬁdence ratings for correct than incorrect responses. Second, participants were signiﬁcantly less conﬁdent in imprecise
responses than in precise responses, and showed poorer calibration for imprecise responses. Third, across all experiments,
eye-closure reliably increased recall accuracy without signiﬁcantly inﬂating conﬁdence, consistent with Wagstaff et al. (2004),
Wagstaff, Wheatcroft, Burt, et al., (2011) and Wagstaff, Wheatcroft,

and Caddick (2011) ﬁndings. The present research included discrimination and calibration analyses as additional indices of the CA
relation. Although eye-closure did not improve participants’ discrimination between correct and incorrect responses, there was no
evidence that it impaired this ability. Further, reducing distraction
in Experiment 3 signiﬁcantly reduced overconﬁdence. In sum, eyeclosure improves recall accuracy with no apparent cost, and some
evidence of beneﬁt, to metamemory.
We can make some observations regarding potential theoretical underpinnings of the observed effects. Conﬁdence assessments
can be inﬂuenced by intrinsic cues, which are tied to the tobe-remembered stimuli, and extrinsic cues, which relate to the
external environment associated with encoding and retrieval
(Koriat, 1995, 1997). Whereas intrinsic cues, such as ease of
retrieval and decision time, typically affect conﬁdence and accuracy in equivalent ways (Sauerland & Sporer, 2009; see also Kelley
& Lindsay, 1993), extrinsic cues often exert disproportionate effects

Fig. 2. Conﬁdence-accuracy calibration for imprecise responses in Experiment 3, showing percentage correct as a function of conﬁdence rating (both measured on a scale
of 0–100%). Left panel shows eyes-closed (EC) and blank-screen (BS) conditions, and right panel shows visual-distraction (VD) and auditory-distraction (AD) conditions. The
dotted black line denotes perfect calibration. Error bars indicate standard error.
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on conﬁdence (Busey, Tunnicliff, Loftus, & Loftus, 2000; Chandler,
1994; Garrioch & Brimacombe, 2001; Tulving, 1981). It is possible that eye-closure shifts witnesses’ focus toward internal mental
processes. For example, eye-closure polarizes moral judgments
(Caruso & Gino, 2011) and intensiﬁes emotional responses to
negative emotional music (Lerner, Papo, Zhdanov, Belozersky, &
Hendler, 2009). An enhanced focus on intrinsic cues as a result of
eye-closure could explain the observed increase in accuracy (Koriat,
1993, 1995, 1997), as well as the decrease in overconﬁdence (cf.
Arkes, Christensen, Lai, & Blumer, 1987). Moreover, even if eyeclosure does not direct attention toward diagnostic internal cues, it
should at least mitigate the effects of any non-diagnostic visual cues
(e.g., from an interviewer). Other manipulations that encourage
reﬂection on internal memory processes, such as focused meditation, have similarly been found to increase recall accuracy without
inﬂating conﬁdence (e.g., Hammond et al., 2006; Wagstaff et al.,
2004; Wagstaff, Wheatcroft, & Caddick, 2011), improve CA relations
(Brewer, Keast, & Rishworth, 2002; Kassin, 1985; Kassin, Rigby,
& Castillo, 1991), and reduce overconﬁdence (Arkes et al., 1987;
Buratti & Allwood, 2012a,b).
It is unclear, however, why other procedures that involve an eyeclosure instruction do not have the same effect. Hypnosis, mental
context reinstatement, and, to an extent, the CI, all increase overconﬁdence (Granhag et al., 2004; Hammond et al., 2006; Kebbell
& Wagstaff, 1998). Perhaps these complex procedures raise witnesses’ expectations with regard to the quality of their memory
reports (e.g., “this procedure will help me to remember accurate
information”) to a greater extent than the eye-closure instruction
on its own. External cues provided by the interviewer may inﬂate
conﬁdence without affecting accuracy (for more on expectancy
effects, see Lynn & Nash, 1994; Wagstaff, 2008; Wagstaff, Vella,
& Perfect, 1992; Webert, 2003). Participants in the present experiments were not informed why they were instructed to close their
eyes, in contrast with, for example, the eye-closure instruction in
the Cognitive Interview manual (“you’ll probably ﬁnd it easier to
concentrate if you close your eyes”; Fisher & Geiselman, 1992, p.
133).
4.1. Practical application
The ﬁnding that participants were able to monitor the accuracy
of their responses suggests that the use of eyewitness conﬁdence to
inform investigative and legal decisions may not be as inappropriate as once thought (see e.g., Bothwell, Deffenbacher, & Brigham,
1987; Penrod, Loftus, & Winkler, 1982; Wells & Murray, 1984). Of
course, in legal settings, conﬁdence must be considered alongside
other cues to accuracy, such as witnessing conditions (e.g., exposure duration, distance and lighting) and external inﬂuences (e.g.,
retention interval, feedback from others). Precise responses were
associated with greater overconﬁdence (or less underconﬁdence)
than imprecise responses (see also Goldsmith et al., 2002; 2005;
Weber & Brewer, 2008). Accordingly, legal professionals may need
to regard highly speciﬁc details provided with high conﬁdence with
more caution than relatively imprecise details provided with high
conﬁdence. Further, eye-closure improved recall accuracy of precise details but not of imprecise details (see also Vredeveldt &
Penrod, 2013). Thus, the most important application of the eyeclosure instruction may be to help witnesses remember speciﬁc
details about an event.
The key practical implication of the present research is that
reducing distraction during recall (through eye-closure) improves
accuracy without signiﬁcantly inﬂating conﬁdence or impairing
CA relations. Given that police investigators, legal professionals, and jurors give considerable weight to witness conﬁdence, a
recall enhancement procedure that maintains the validity of conﬁdence judgments is desirable. The eye-closure instruction is easy

7

to implement in practice (Vredeveldt, Tredoux, et al., 2014), does
not require training resources, and does not extend interview time.
Moreover, where hypnosis, mental context reinstatement, and, to
an extent, the Cognitive Interview, all increase overconﬁdence, we
found no evidence that eye-closure inﬂates conﬁdence. On the contrary, reducing distractions in Experiment 3 signiﬁcantly reduced
overconﬁdence.
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