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Abstract

The relationship between confidence and accuracy and the reliability of eyewitness
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University of London, London, UK identifications has attracted a lot of attention. In contrast, relatively little is known
about the relationship between eyewitness confidence and the accuracy of recall
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memory in interview contexts. Here, we manipulated questioning approaches to
investigate the impact of Free-Recall and Cued-Recall questions, whereby the latter
were witness-compatible (questions concerning details reported in the preceding
Free-Recall) or witness-incompatible questions. We also manipulated the order these
questions were asked. A sample of 124 mock witness participants watched a crime-
video and subsequently recalled the event to understand the impact of question type
and order on confidence-accuracy calibration. Our results show that a Free-Recall
invitation and compatible (compared to incompatible) questions promoted more sta-
ble confidence. Compatible questions yielded fewer errors, more accurate details,
and promoted more reliable confidence-accuracy calibration and discrimination,
especially when they preceded the incompatible questions. Implications are
discussed.
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1 | INTRODUCTION

eyewitnesses tend to be perceived as more credible (Tenney

et al., 2007). However, confident eyewitnesses are not always correct

Memory confidence is a term used to describe the extent to which
individuals believe their memories to be accurate, for example when
recognising a perpetrator in a line-up or when describing a crime in an
interview. In forensic contexts, memory confidence can play a pivotal
role in the investigation of crime and court proceedings. For example,
eyewitness confidence is often interpreted by jurors as an indicator of
accuracy (Bradfield & Wells, 2000; Brewer & Burke, 2002; Key
et al.,, 2023; Slane & Dodson, 2022). Furthermore, memory confidence
is considered influential in determining whether juries believe eyewit-
ness accounts (Cutler et al., 1988, 1990), whereby highly confident

(e.g., Berkowitz et al., 2022) and this can have significant conse-
quences for criminal justice (e.g., Garrett, 2011; Key et al., 2023).
While people can effectively monitor the accuracy of their memo-
ries (Koriat & Goldsmith, 1996) by aligning their subjective confidence
to objective accuracy, research on eyewitness memory recollection
reveals the relationship between confidence and accuracy is fragile.
For example, confidence becomes a less reliable predictor of accuracy
over time (Goldsmith et al., 2005; Shapira & Pansky, 2019; Spearing &
Wade, 2022), after exposure to misinformation (Bohnam & Gonzalez-
Vallejo, 2009; Pena et al., 2017; Tomes & Katz, 2000), and when
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memory is elicited via deceptive or misleading questions (Howie &
Roebers, 2007; see also Brewer et al., 2005). Different types of ques-
tions (e.g., free recall and focused questions) can also impact eyewit-
ness confidence and the confidence-accuracy relationship (Allwood
et al., 2008). Adults were more confident, more accurate and showed
a better confidence-accuracy calibration (i.e., realism) in response to
the free recall compared to the focused questions. Similarly, Knutsson
et al. (2011) found lowered confidence when probing questions were
asked following a free recall prompt.

Therefore, it appears that confidence and its relation to accuracy
can be influenced by the type of questions posed during the inter-
view, and the questioning method. This parallels findings from
research on eyewitness identification, whereby the relationship
between eyewitness confidence and accuracy when making an identi-
fication decision is influenced by the line-up procedure. Identifications
made with high confidence tend to be associated with high accuracy
only when optimal conditions are met: such as when confidence judg-
ments are collected immediately (e.g., Brewer & Wells, 2006; Palmer
et al., 2013; Sauer et al., 2010), when the identification procedure is
unbiased (Wixted & Wells, 2017, see also Wells et al., 2020; Sauer
et al, 2019) and in the absence of interviewer feedback (Bradfield
et al, 2002; Wells & Bradfield, 1998). While our understanding of
eyewitness confidence and the confidence-accuracy relationship in
line-up identifications is well advanced, relatively little is known about
how various interviewing techniques might influence this relationship
in forensic interview contexts.

During a forensic interview, the goal of investigative interviewers
is to gather comprehensive and accurate accounts of experienced
events using various retrieval-enhancing techniques, including different
types of question. Although interviewing techniques should be tailored
to eyewitnesses' individual needs, best-practice recommendations sug-
gest initiating an interview with a free recall invitation (Gabbert, Hope,
La Rooy, et al., 2015; Gabbert, Hope, McGregor, et al., 2015; Milne &
Bull, 1999). This initial prompt provides optimal conditions for accurate
retrieval, allowing eyewitnesses to recall the incident in their own
words and at their preferred pace. At this stage eyewitnesses tend to
be highly accurate (Colomb & Ginet, 2012; Dando et al., 2009;
Kontogianni et al., 2020), presumably because they can exert a high
level of metacognitive control over their memory output, hence they
tend to report details they are confident about, while withholding infor-
mation they are less sure of (Koriat & Goldsmith, 1996; Weber &
Brewer, 2008; see also Allwood et al., 2008; Powell et al., 2005).

Freely reported accounts are typically accurate but do not often
include all event-details and so follow-up questions are employed to
prompt the retrieval of additional relevant information (Dando, 2013;
Dando et al., 2009; Kontogianni et al., 2020; Memon et al., 1997).
These questions serve to clarify and expand on aspects of the freely
reported account (Fisher, 1995; Fisher & Geiselman, 1992), conse-
quently they typically address event-details mentioned during the free
recall phase of the interview. Follow-up questions are described as
open-ended breadth and open-ended depth prompts (Powell &
Snow, 2007), and can encourage witnesses to provide a more compre-

hensive narrative. Similarly, open questions starting with the words

‘Tell’, ‘Explain’, or ‘Describe’ (TED questions) (Griffiths & Milne,
2006) encourage eyewitnesses to further expand on elements of their
account. Cued-Recall questions—such as those starting with ‘Who’,
‘What’, ‘Where’, ‘When’, and ‘Why’, (5-WH questions) (Griffiths &
Milne, 2006; Oxburgh et al., 2010) require focused responses, thus
they can aid witnesses to search for target-specific details that open
questions might have failed to trigger. As such, Cued-Recall questions
should also align with the witness's initial free report.

The literature describes this questioning style as witness-compati-
ble, and refers to tailoring follow-up questions to the witness's mental
representation of the event (Fisher, 2010). Eyewitnesses have unique
memories, even for the same event, thus, witness-compatible ques-
tions serve to support further recollection simultaneously minimising
memory contamination during the interview process. Although the
appropriate use of witness-compatible questions can be challenging
for interviewers (Fisher, 2010; Fisher & Geiselman, 2010), research
shows it is effective in eliciting additional accurate information
(e.g., Paulo et al., 2017; also see Maras et al., 2020).

Drawing on this literature, and to better understand eyewitness
confidence in relation to accuracy in an interview context, this study
investigates the impact of different types of questions, posed in dif-
ferent orders on eyewitness confidence and the confidence-accuracy
relationship. Using the mock witness paradigm, participants recalled
details of the event with a Free Recall invitation and a set of Cued-
Recall questions. Participants in the FR then CR (compatible questions
first) received the Free Recall invitation followed by the Cued-Recall
questions, further divided into compatible questions—focusing on
information disclosed in the Free Recall account—and incompatible
questions, asking for additional information. Similarly, participants in
the FR then CR (incompatible questions first), were given a Free Recall
followed by the Cued-Recall questions, however, in this group the
incompatible questions preceded the compatible questions. Finally,
the CR (mixed questions) then FR group received the Cued-Recall
questions (randomly presented) followed by the Free Recall invitation.
Confidence was measured in two ways: first we collected an aggre-
gate measure of confidence (i.e., confidence in the memory for the
entire event seen). In addition, we collected item-by-item confidence
judgments in each detail reported in response to the Free Recall invi-
tation and Cued-Recall questions.

While item-by-item confidence allows us to measure the extent
to which participants' confidence and accuracy calibrate, the ratio-
nale for collecting an aggregate confidence measure is predomi-
nantly practical. In real-life, investigators are more likely to inquire
about witnesses' confidence in their memory for the entire event as
opposed to each individual element, since this is time-consuming
and can disrupt the interview. Instead, they might assess confidence
after the key phases of the interview. As such, we mirror this
approach and collected aggregate confidence across the primary
phases of the interview: before the interview (pre-interview confi-
dence) after the Free Recall phase (confidence post phase 1) and
after the Cued-Recall phase (post-interview confidence); an addi-
tional measure of confidence (confidence post phase 2) was col-

lected after the first set of Cued-Recall questions, for participants in
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the FR then CR (compatible questions first) and FR then CR (incom-
patible questions first) group.

It is reasonable to expect aggregate confidence to be higher after
the Free Recall compared to the Cued-Recall phase. This is because in
the Free Recall phase participants can exert higher metacognitive con-
trol over the retrieval process, and so are more likely to report event-
details they are confident about, whereas the Cued-Recall phase is
more likely to encourage reporting of details that participants are less
sure of. Similarly, we expect compatible questions to lead to (i) higher
aggregate confidence and (ii) more effective confidence-accuracy cali-
bration. The rationale for these predictions is that witness-incompatible
questions can ‘force’ participants to verbalise details associated with
low confidence, and/or that they cannot remember or may not know.
Consequently, it is more likely that confidence for the entire event and

the ability to effectively monitor accuracy will be weakened.

2 | METHOD

21 | Design

A three (Interview Type: FR then CR (compatible questions first), FR
then CR (incompatible questions first) and CR (mixed questions) then
FR) x 4 (Confidence Measurement Time: pre-interview confidence,
confidence post phase 1, confidence post phase 2, and post-interview
confidence) mixed design was used, with Interview Type manipulated
between-subjects, and confidence measured within-subjects. The
dependent variables for memory reporting were (a) the number of
correct details, (b) the number of incorrect details, and (c) the accuracy
of the details reported. Accuracy rate was calculated by dividing the
number of all details reported by the number of correct details
reported. The dependent variables for aggregate confidence were:
(d) pre-interview confidence, (e) confidence post phase 1, (f) confi-
dence post phase 2, and (g) post-interview confidence. Finally, the
dependent variables for confidence-accuracy calibration were:
(h) calibration index (C-index), (j) discrimination (ANDI), and (k) under/
overconfidence OU index (for a detailed overview of the calibration
analysis see Brewer et al., 2002; Brewer & Wells, 2006).

2.2 | Participants

An a-priori power analysis (G*power, Faul et al., 2007) yielded a sam-
ple of 99 participants required to detect a medium effect size
n2p = .06 (estimated from Knutsson et al., 2011) with a power (1-f)
of .80, and a = .05. A large set of data is recommended for the cali-
bration analysis (see Juslin et al., 1996); therefore, based on a previous
study whereby 42 participants per condition yielded the recom-
mended size data set, the sample size was increased accordingly. One
participant was excluded due to a researcher's mistake in administer-
ing the study procedure, leaving a total of 124 participants in the
study (females = 100, Mean age = 21.85, SD = 5.05). Participants
were recruited among university students and administrative staff.

3 | MATERIALS

3.1 | Video stimulus

The mock crime video (1 min, 40 s) was presented on a 17-inch HD
screen. The event depicted a non-violent robbery filmed in a store
and involved four males. A customer is seen entering the shop and
asking the shopkeeper for directions. Shortly after, two Caucasian
males enter and proceed straight into a hidden section where they
disguise their identity and then proceed to rob the shop. After a few
seconds, a customer intervenes and one of the robbers pushes him to
the floor. Finally, the robbers take their disguises off and run away.

3.2 | The interview phases
Three interviews were used: (i) the FR then CR (compatible questions
first), (ii) the FR then CR (incompatible questions first) and, (iii) the CR
(mixed questions) then FR. All interviews encompassed two phases:
the Free Recall and Cued-Recall phase.

Free Recall phase. Here, participants were asked to imagine the
researcher knew nothing about the crime event they had seen and to
write down all the details they could remember. To allow participants'
full control over their memory output, no further instruction was
given at this stage.

Cued-Recall phase. This phase was administered verbally and
consisted of 89 predetermined Cued-Recall questions relating to dif-
ferent aspects of the crime, including the people involved, their
actions, their descriptions, and any personal effects they had with
them. Participants were asked to always answer the question even
when unsure.

3.3 | The order of the interview phases
The order of the interview phases was different depending on condi-
tion. In the FR then CR (compatible questions first) interview, the Free
Recall phase preceded the Cued-Recall phase. In the Cued-Recall
phase, the 89 Cued-Recall questions were administered as follows:
the compatible questions preceded the incompatible questions. A
question was considered compatible when related to a detail reported
by the participant in the previous Free Recall account. For example, if
in the Free Recall the participant mentioned the ‘dark-haired robber’,
all the Cued-Recall questions related to the dark-haired robber's
description were considered compatible (e.g., What was the dark-
haired robber ethnicity? How old was the dark-haired robber?). Simi-
larly, if in the Free Recall, they mentioned the robber's ‘disguise’, all
the Cued-Recall questions related to the robber's disguise were con-
sidered compatible (e.g., What type of disguise was the robber wear-
ing?). Once the compatible questions were selected all remaining
questions of the pool were considered incompatible.

In the FR then CR (incompatible questions first) interview, the

Free Recall phase preceded the Cued-Recall phase. In the Cued-Recall
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FIGURE 1  Study procedure.

phase participants received the incompatible questions followed by
the compatible questions.t

In the CR (mixed questions) then FR, the Cued-Recall phase pre-
ceded the Free Recall phase. During the Cued-Recall phase, the
89 Cued-Recall questions were randomly presented.

Regardless of experimental condition, participants in all interview
groups received a Free Recall invitation and the 89 predetermined

Cued-Recall questions, albeit in different orders.

3.4 | Confidence

Aggregate confidence in the accuracy of the memory for the entire
event was measured (i) before the interview (i.e., pre-interview confi-
dence), (ii) after the initial phase of the interview (i.e., confidence post
phase 1), (iii) after the complete interview (post-interview confidence).
An additional aggregate confidence judgment (i.e., confidence post
phase 2) was collected after the first set of Cued-Recall questions (see
Figure 1) for the FR then CR (compatible questions first) and the FR
then CR (incompatible questions first) group. In addition, item-by-item
confidence was collected after each response to the 89 Cued-Recall
questions, and for each detail reported in the Free Recall phase. All
confidence ratings were collected on a scale ranging from 0% to
100%, whereby 0% represented ‘not at all confident’, and 100%
represented ‘completely confident’ in the answer reported.

3.5 | Procedure

Participants were tested individually in a research laboratory on the

university campus. After being presented with an initial debrief

Confidence post
phase 1 CR CR
compatible incompatible

Post-interview
confidence

Confidence post
phase 2

Confidence post
phase 1 CR CR
incompatible compatible

Post-interview
confidence

Confidence post
phase 2

Confidence post

ke 4 Free Recall

Post-interview
confidence

detailing the procedure of the study, and a consent form, participants
watched the crime video, immediately followed by a three-minute
filler task. From here on the procedure differed for each group.

Participants in the FR then CR (compatible questions first), were
presented with the Free Recall invitation followed by a 7-min filler
task. While the participants completed the filler task the researcher
highlighted each detail reported in the Free Recall account. For exam-
ple, if the participant reported ‘The robber put the money in a plastic
bag’, the research highlighted the details: (1) robber, (2) put the
money, (3) plastic, and (4) bag. After the filler task, participants pro-
vided a confidence rating on each detail highlighted in their Free
Recall account. Simultaneously, two research assistants identified the
compatible and incompatible questions out of the pool of 89 Cued-
Recall questions. Once participants had provided a confidence rating
on the details of their Free Report, they were given the 89 Cued-
Recall questions in this order: the compatible questions were asked
before the incompatible questions. In this group aggregate confidence
was measured on four occasions: before the interview (pre-interview
confidence), after the Free Recall phase (confidence post phase 1),
after the compatible questions (confidence post phase 2), and after
the incompatible questions (post-interview confidence).

The procedure for the FR then CR (incompatible questions first)
was identical, but the 89 Cued-Recall questions were presented in the
opposite order, that is the incompatible questions preceded the com-
patible question. Aggregate confidence in this group was measured on
four occasions: before the interview (pre-interview confidence) after
the Free Recall phase (confidence post phase 1), after the incompati-
ble (confidence post phase 2), and after the compatible questions
(post-interview confidence).

Participants in the CR (mixed questions) then FR group were

given the 89 Cued-Recall questions presented in random order,
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followed by the Free Recall invitation. After the Free Recall, partici-
pants completed the seven-minute filler task, to allow time for the
researcher to highlight all event-details of the Free Recall account.
After the filler task, participants provide a confidence rating on each
detail highlighted in their Free Recall account. In this group, aggregate
confidence was measured on three occasions: before the interview
(pre-interview confidence), after the 89 Cued-Recall questions (confi-
dence post phase 1), and after the Free Recall phase (confidence after
phase 2). To control for interviewer variability, all interviews were
conducted by the same researcher (the principal investigator) using
the condition-appropriate protocol (verbatim—detailed interview pro-
tocols are available from the first author). Prior data collection the
experimental procedure was piloted (this data was not included in
the final dataset). The experiment took between 60 and 75 min per

participant.

3.6 | Coding

Each detail reported in response to the Free Recall request was coded
as ‘correct’ if present in the video, or as ‘incorrect’ if not present in
the video. Non-specific details (e.g., ‘he said something’) and personal
opinions (e.g., ‘I think they were accomplices’) were not coded. An
independent researcher coded 20% accounts, the Interclass Correla-
tion Coefficients were as follow: correct (ICC = 0.92, p < 001), incor-
rect (ICC =0.94, p <001), and accuracy of the details reported
(ICC =0.93,p <.001).

4 | RESULTS

4.1 | Stability of aggregate confidence across the
interview phases

First, we investigated potential shifts in aggregate confidence across
the interview phases. We performed a 3 [Interview Type: FR then CR
(compatible questions first), FR then CR (incompatible questions first)
and CR (mixed questions) then FR] x 3 (Confidence Measurement
Time: pre-interview confidence, confidence post phase 1, and
post-interview confidence) mixed ANOVA, with confidence measured
within-subjects. There was a significant main effect of Measurement
Time on confidence F(1.87, 226.83) = 22.83, p < .001, nzp =.16, a

TABLE 1

significant main effect of Interview Type F(2, 121) = 4.05, p = .02,
nzp =.06, and a significant interaction F(3.75, 226.83)= 11.51,
p <.001, n?, = .16 (see Table 1 for Means and SD). Bonferroni post
hoc comparisons showed that pre-interview confidence did not differ
significantly between groups. However, after phase 1, confidence
reported by participants in the CR (mixed questions) then FR group
was significantly lower than that reported by participants in FR then
CR (compatible questions first) (Mg = —22.48, p <.001, 95% ClI
[-32.79, —12.18]), and FR then CR (incompatible questions first)
group (Mgirs = —18.29, p <.001, 95% Cl [-28.66, —7.92]). No other
significant difference was found at this stage.

After phase 1, only participants in the CR (mixed questions) then
FR group reported significantly lower confidence compared to their
pre-interview confidence (Mg = —17.31, p < .001, 95% Cl [—24.46,
—10.17]). On the contrary, participants in the remaining two groups
did not report significant changes between pre-interview confidence
and confidence post phase 1.

No difference between groups was found on post-interview con-
fidence. After the interview, participants in the FR then CR (compati-
ble questions first), and FR then CR (incompatible questions first)
group reported significantly decreased confidence compared to confi-
dence post phase 1 (respectively Myir = —13.33, p <.001, 95% ClI
[-19.88, —6.78], and My = —16.58, p <.001, 95% Cl [-23.21,
—9.95]); on the contrary participants in the CR (mixed questions) then
FR group reported significantly increased confidence compared to con-
fidence post phase 1 (Mgi¢s = 8.53, p = .007, 95% CI [1.91, 15.16)).

In summary and as predicted, aggregate confidence was higher
after the Free Recall (cf. Cued-Recall) phase. In addition, when the
interview featured an initial Free Recall invitation followed by a Cued-
Recall phase, aggregate confidence remained stable after the former
phase and was more likely to decrease after the latter.

42 | Stability of aggregate confidence in the Cued-
Recall phase

Next, we investigated potential shifts in confidence after the set of
compatible and incompatible questions for the FR then CR (compati-
ble questions first) and FR then CR (incompatible questions first)
groups only. A 2 [Interview Type: FR then CR (compatible questions
first), and FR then CR (incompatible questions first)] x 4 (Confidence
Measurement Time: pre-interview confidence, confidence post phase

Means (and SD) of pre-interview confidence, confidence post phase 1, confidence post phase 2 (measured only in for the FR then

CR (compatible questions first) and the FR then CR (incompatible questions first)), and post-interview confidence for participants in all groups.

Cr (mixed questions)

then FR
Pre-interview confidence 62.93(16.77)
Confidence post phase 1 45.61 (20.50)
Confidence post phase 2 -
Post-interview confidence 54.15 (21.56)

FR then CR (compatible FR then CR (incompatible
questions first) questions first)

66.67 (14.08) 61.71(14.98)

68.10 (18.38) 63.90 (19.08)

68.57 (13.53) 42.46 (18.95)

54.76 (19.78) 47.32(18.31)
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1, confidence post phase 2, and post-interview confidence) mixed
ANOVA was conducted. We found a significant main effect of Inter-
view Type, F(1, 81) = 13.21, p < .001, nz,, = .14, a significant main
effect of Measurement Time on confidence F(2.50, 203.09) = 26.22,
p <.001, nzp =.25, and a significant interaction F(2.50, 203.09)
=14.03, p<.001, nz,, =.15. Bonferroni post hoc comparisons
showed no differences between the two interview groups on confi-
dence reported at the pre-interview and post phase 1 stage. However,
a significant difference was found on confidence reported at the post
phase 2 stage; here confidence for participants answering the incom-
patible questions was significantly lower than confidence for those
answering the compatible questions (Mgis = —26.13, p < .001, 95%
CI [-33.31, —18.9¢]).

At the post phase 2 stage, confidence for participants answering
incompatible questions decreased significantly compared to the previ-
ous phase 1 (Mg = —21.46, p <.001, 95% Cl [-29.66, —13.26]),
while confidence for participants answering compatible questions did
not change significantly. Finally, no difference between groups was
found on confidence reported at a post-interview stage. At a
post-interview stage, participants answering the set of incompatible
questions reported significantly lowered confidence compared to the
previous post phase 2 stage (Mg = —13.81, p <.001, 95% CI
[-19.89, —7.72]), while those answering the set of compatible ques-
tions increased their confidence, but importantly, this increase was
not significant (Mg = 4.87, p = .21, 95% CI [-1.28, 11.03]).

In summary, as we anticipated participants reported lower aggre-
gate confidence after answering the set of incompatible (cf. compatible)
questions. In addition, within-subject comparisons showed that when
the Cued-Recall phase featured compatible followed by incompatible
questions, confidence remained stable only until the incompatible
questions were posed.

4.3 | Confidence for compatible and incompatible
questions

Next, we examined item-by-item confidence reported in response to
the compatible and incompatible questions. Previous research shows
that repeatedly reporting a memory can inflate confidence (i.e., a
reiteration effect, see Knutsson et al., 2011). To control for this phe-
nomenon, we performed the following analyses only on the new
event-details reported in the Cued-Recall phase; that is, we excluded
all the event-details reported in response to the Cued-Recall ques-
tions if these were also reported in the Free Recall phase.

A 2 (compatibility of questions: compatible vs. incompatible) x 2
(order of questions: FR then CR [compatible questions first], and FR
then CR [incompatible questions first]) mixed ANOVA, with compati-
bility of questions as a within-subject variable and order of questions
as a between-subject variable, showed a significant main effect of
compatibility on confidence F(1, 81) = 229.92, p <.001, nzp = .74,
meaning that independently on the order in which the questions were
asked, confidence for details reported in response to compatible ques-

tions was higher than confidence for details reported in response to

incompatible questions (Mg = 23.81, p <.001, 95% CI [20.74,
27.01]). We also found a marginally significant main effect of order of
question F(1, 81) = 4.35, p = .04 n2p = .05; meaning that confidence
across all Cued-Recall questions was higher in the FR then CR (com-
patible questions first) (cf. FR then CR [incompatible questions first])
(Mgigs = 6.33, p < .04, 95% CI [.29, 12.38])—that is when the compati-
ble questions preceded the incompatible questions. Finally, we found
a non-significant interaction F(1, 81) = .14, p = .71.

Following this, a calibration analyses was performed to examine
how the compatibility and order of questions affected the reliability
of confidence judgements. A series of 2 (compatibility of questions:
compatible vs. incompatible) x 2 [order of questions: FR then CR
(compatible questions first) vs. FR then CR (incompatible questions
first)) mixed design ANOVAs were performed on (a) C-index,
(b) ANDI, and (c) OU measures. C-index is a measure of calibration, it
ranges from O to 1, where O represents perfect calibration. On the
C-index we found a significant main effect of compatibility of ques-
tions F(1, 81) = 5.53, p = .02, nzp = .06. The main effect of order of
question was non-significant F(1, 81) = .6, p = .44; however, we
found a significant interaction F(1, 81) = 4.98, p = .03, nzp =.06.
Bonferroni follow-up comparisons showed that the C-index for com-
patible questions was lower than that for incompatible questions
(Mgits = —.05, p =.002, 95% CI [-.08, —.02]) in the FR then CR (com-
patible questions first) group only; meaning that calibration on the
compatible questions was better than calibration for incompatible
questions only when the former questions preceded the latter (see
Table 2 for Means and SD).

ANDI is a measure of discrimination, it ranges from O to 1, where
1 represents perfect discrimination. For this measure, we found a sig-
nificant main effect of compatibility of questions F(1, 81) = 26.14,
p < .001, n2p = .24, meaning that independently of the order in which
the questions were asked, discrimination was higher for compatible
compared to incompatible questions (Mgt = .19, p <.001, 95% ClI
[.12, .27]). The main effect of order was not significant F(1, 81) = .72,
p = .4, nor was the interaction F(1, 81) = .67, p = .42.

Finally, the OU index summaries the degree of under/overconfi-
dence, this value ranges from - 1 to +1, where negative values repre-
sent under-confidence and positive values signify overconfidence.
Here, we found a non-significant main effect of compatibility F(1, 81)
=.50, p = .48, and a significant main effect of order of questions F
(1, 81) = 5.13, p = .03, nz,, = .06. This latter result shows that across
all the Cued-Recall questions (compatible and incompatible) partici-
pants in the FR then CR (compatible questions first) group were less
underconfident than those in the FR then (incompatible questions
first) group (Mgigr = .07, p = .03, 95% CI [0.01, 0.14]). Finally, the
interaction was non-significant F(1, 81) = 0.03, p = 0.87.

In summary, confidence in new event-details reported in the
Cued-Recall phase was higher when these were extracted via compat-
ible (cf. incompatible) questions. More importantly, compatible ques-
tions promoted better calibration (lower C-index, less negative OU
index) and more effective discrimination (higher ANDI). The order in
which the questions were presented affected calibration but not dis-

crimination. Calibration was more effective in response to compatible
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TABLE 2 Means (and SD) of C-index, ANDI, and OU measures for event-details reported in response to compatible and incompatible

guestions in the two groups.

FR then CR (compatible questions first)

C-index Compatible 0.08 (0.05)
Incompatible 0.13 (0.08)
OU measure Compatible —0.03 (0.13)
Incompatible —0.01(0.19)
ANDI Compatible 0.43 (0.26)
Incompatible 0.21 (0.26)
(@) FR then CR (compatible questions first)
compatible
100 | — — —. incompatible 5
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FIGURE 2 Calibration curves (and data points for each
confidence interval) for the compatible and incompatible questions
for participants in the FR then CR (compatible questions first) (Panel
a), and FR then CR (incompatible questions first) group (Panel b).

guestions when these preceded the incompatible questions. This pat-
tern of results can be observed in the calibration curves (Figure 2).
The solid line—representing calibration for the compatible questions,

FR then CR (incompatible questions first)
0.12 (0.09)

0.12 (0.05)

—-0.10(19)

—0.09 (0.19)

0.37 (0.26)

0.21(0.18)

is closer to the diagonal line (representing perfect calibration) in the
FR then CR (compatible questions first) group (Panel a). Furthermore,
only for the FR then CR (compatible questions first) group is the solid
line closer to the diagonal line than the dashed line—representing cali-

bration on the incompatible questions.

44 | Memory report

While memory reporting was not the primary focus of this study, to
report a complete picture, we analysed the impact of compatible and
incompatible questions on memory output. There was no significant
difference between groups in the number of correct details t(81)
= 1.94, p = .06, number of incorrect details t(81) = 1.58, p = .12, nor
the accuracy t(81) = —.83, p = .41 of the details reported in the Free
Recall phase. Following this, the impact of compatibility and order of
questions was analysed with a 2 (compatibility of questions: compati-
ble vs. incompatible) x 2 [order of questions: FR then CR (compatible
questions first), and FR then CR (incompatible questions first)] mixed
design ANOVA.

On the number of correct details we found a significant main
effect of compatibility of questions F(1, 81) = 31.34, p < .001,
n2p = .28, a non-significant main effect of order F(1, 81) = .26,
p=.61, and a significant interaction F(1, 81)=5.63, p =.02,
n,o2 = .07 (see Table 3 for Means and SD). Bonferroni follow-up com-
parisons showed that participants in the FR then CR (compatible
questions first) group reported significantly more correct details in
answer to compatible (cf. incompatible) questions (Mg = 12.00,
p <.001, 95% ClI [7.79, 16.21]), as did those in the FR then CR (incom-
patible questions first) group (Mg = 4.85, p = .02, 95% CI [5.93,
9.11]). However, when the same analysis was conducted only on new
correct details reported, these results were statistically non-
significant.

On number of incorrect details, we found a significant main effect
of compatibility of questions F(1, 81) = 231.16, p < .001, nzp =.74;
here, independently of the order in which the questions were pre-
sented, compatible questions elicited fewer incorrect details com-
pared to the incompatible questions (Mg = —14.15, p < .001, 95%
Cl [-16.00, —12.29]). The main effect of order was non-significant F
(1, 81) = .19, p = .66, nor was the interaction F(1, 81) = .29, p = .59.
This pattern of results was similar when only new incorrect details
were included in the analysis.
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TABLE 3 Means (and SD) of number of correct, incorrect details, and accuracy rate of the details reported in response to the Free Recall and

the compatible and incompatible questions in both groups.

FR then CR (compatible question first)

Free Recall Correct 47.52 (14.92)
Incorrect 3.79 (3.28)
Accuracy rate 92.74 (5.43)

Compatible Correct 35.83 (8.90)
Incorrect 7.21(3.48)
Accuracy rate 83.31(7.39)

Incompatible Correct 23.83 (6.64)
Incorrect 20.86 (7.31)
Accuracy rate 53.71(11.20)

Finally, on the accuracy rate we found a significant main effect of
compatibility of questions F(1,81) = 440.96, p < .001, n2,, = .85,
meaning that regardless of the order in which the questions were pre-
sented, participants were significantly more accurate in response to
compatible than in response to incompatible questions (Mg = 28.29,
p <.001, 95% Cl [25.61, 30.98]). The main effect of order was non-
significant F(1, 81) = .03 p = .86, nor was the interaction F(1, 81)
=.72, p = .39. This pattern of results remained unchanged when only
new event-details were included in the analysis.

In summary, compatible (cf. incompatible) questions yielded more
correct event-details, fewer errors, and higher accuracy rate overall.
The order in which the questions were asked influenced the number
of correct details reported overall. Thus, initial evidence suggests that
compatible questions might elicit more correct event-details only
when they precede the incompatible questions. The data set of this
research study is available on the OSF (https://osf.io/xvrfq/?view_
only=bd96232f94984ffb893daec44b9c1fe2).

5 | DISCUSSION

This study investigated the impact of question type and question
order on eyewitness memory confidence and its relationship to mem-
ory accuracy. Here, a Free Recall invitation and compatible Cued-
Recall questions promoted higher and more stable confidence for the
entire event, compared to incompatible questions. Compatible ques-
tions were more likely to elicit (i) accurate additional information,
(ii) fewer errors, and (iii) more reliable confidence-accuracy calibration
and discrimination, especially when they preceded incompatible ques-
tions. Together, our findings offer strong support for encouraging
interviewers to adhere to best practice of eliciting a Free Recall
account followed by relevant probing questions to expand on topics
mentioned in the Free Recall. Considering the low accuracy, and poor
confidence-accuracy calibration associated with incompatible ques-
tions, results indicate it is advisable to limit the use of incompatible
questions.

Our findings support the prediction that confidence in the mem-

ory for the entire event would be higher after the Free Recall phase

FR then CR (incompatible questions first)
41.29 (14.27)
2.78 (2.46)
93.73(5.52)
31.85(7.49)
7.05 (4.19)
82.31(8.89)
27.00 (7.77)
21.72 (6.29)
55.15(10.85)

compared to the Cued-Recall phase. Regardless of whether the Free
Recall phase preceded the Cued-Recall phase or not, participants
reported higher confidence in their memory following a Free Recall
invitation. Confidence decreased only when the Cued-Recall
questions did not relate to elements reported spontaneously by the
eyewitness. Conversely, when the Cued-Recall questions were com-
patible, focusing on event-details mentioned in the Free Recall, global
confidence was more likely to remain stable. Overall, our results sug-
gest that where interviews (i) follow the recommended UK guidance
(Gabbert, Hope, La Rooy, et al., 2015; Gabbert, Hope, McGregor,
et al., 2015; Home Office, 2022; Milne & Bull, 1999) whereby the
Free Recall invitation precedes the Cued-Recall phase, and (ii) a
witness-compatible questioning style is adopted, confidence is more
likely to remain stable. On the contrary, when an interview features
incompatible questions, global confidence decreases. These results
can be explained by considering the nature of the incompatible ques-
tions and the event-details they tend to trigger, and the cues upon
which aggregate confidence is constructed.

Compared to compatible questions and Free Recall invitations,
incompatible questions tend to direct attention to elements of the
event that could be unknown, currently inaccessible, or associated
with low confidence; hence, these questions may be more likely to
expose potential gaps in memory which in turn could affect overall
confidence. Research on metamemory distinguishes between aggre-
gate judgments (i.e., post-test performance estimate or PTPE), which
are global estimates of the items of a test the participant believed to
have recalled, and item-by-item judgments, that refer to the recollec-
tion of one item out of a list of items presented (Mazzoni &
Nelson, 1995; Schneider et al., 2000; see also Fu et al., 2012). The
literature suggests that these two types of judgment are likely con-
structed on different cues (Fu et al., 2012). When making item-
by-item judgments, participants tend to evaluate cues relating to the
recollection of the single item in hand (Koriat et al., 2008; see also
Robinson et al., 2000). In contrast, when constructing aggregate judg-
ments, participants might adopt a broader perspective, which may
include considering previous attempts to recall similar items. There-
fore, it is possible that when participants formed global confidence

judgments, they considered among other factors their most recent
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performance in recalling the event. Considering performance was far
superior in response to the Free Recall and the compatible questions
compared to the incompatible questions (average accuracy was
92.64% for the Free Recall; 82.74% for compatible, and 54.43% for
the incompatible questions), it is reasonable to expect that only the
latter type of question promoted the impression of poorer memory.
This might also explain why confidence reported by participants in the
FR then CR (incompatible questions first) group did not rise signifi-
cantly following compatible questions. It is possible that at this stage
global confidence encompassed not only performance on the compat-
ible questions but also their lower performance on the preceding
incompatible questions.

In real-life, it may not be feasible for investigators to inquire
about witness confidence following each event-detail reported, as this
can interrupt episodic retrieval. However, investigators might ask for
confidence indicators after the key phases of the interview, or once
they had the opportunity to ask questions and gain an initial under-
standing of the event or important elements, such as the description
of a perpetrator. Therefore, it is important to consider whether global
judgments encompass overall recollection and so future research
should elucidate if confidence dented by an initial interview might
persist over time. For example, in time-critical situations when investi-
gators must gather specific details as quickly as possible and so might
ask focused questions; might this lower global confidence, and if so
does low confidence persist over time? Additionally, it is feasible that
diminishing confidence might affect witnesses' attitudes towards
accepting additional interview requests or engaging further with the
Justice System, such as testifying in Court. Lowered confidence might
reduce witnesses' self-efficacy within the legal system, with potential
consequences for their well-being (Diesen, 2012) and suggestibility
(Jaeger et al., 2012; Leippe et al., 2006).

QOur results indicate compatible questions tend to elicit (i) more
accurate event-details, (ii) fewer errors, and (iii) more reliable
confidence-accuracy calibration and discrimination. These findings are
in line with previous research showing that probing questions asked
after an initial Free Recall invitation, can successfully extract more
comprehensive accounts (Dando et al, 2009; Kontogianni
et al., 2020). Similarly, here compatible questions elicited, on average,
35.58% of the correct event-details reported during the interview.
However, we present initial evidence that compatible questions, if not
preceded by incompatible questions, may also promote a more reli-
able confidence-accuracy calibration, especially when participants
express high confidence (80%-100%). Existing literature shows that
witnesses' confidence and accuracy are better calibrated for event-
details they are reasonably confident about (Allwood et al., 2008), and
that event-details associated with high confidence tend to be
reported in the Free Recall account (Saraiva et al., 2020); it is there-
fore likely that questions focusing exclusively on information freely
reported also promote a more effective alignment between confi-
dence and accuracy.

These findings indicate that the memory confidence and accuracy
alignment might depend, in part, upon the way a memory is cued dur-
ing an interview. The structure of the interview phases, the sequential
organisation of the Cued-Recall questions, and their compatibility with

the free account might all contribute towards shaping confidence and
its relation to accuracy. However, caution is warranted because even
when the Free Recall phase preceded the Cued-Recall phase and the
latter phase featured compatible questions, the relationship between
confidence and accuracy was far from perfect. An observation of the
curve for compatible questions in the FR then CR (compatible ques-
tions first) group shows both a slight overconfidence associated with
very high confidence (80%-100%) and a noticeable under-confidence
associated with moderate to low confidence (50%-0%). It is widely
acknowledged that overconfidence can lead to erroneous convictions
(Berkowitz et al., 2022), and under-confidence can be equally prob-
lematic. For example, underconfident eyewitnesses may hesitate to
share accurate information, or they might report information but ver-
balise their uncertainty which might deter investigators from pursuing
crucial leads. Since limited research has explored the relationship
between confidence and accuracy in the interviewing context, practi-
cal recommendations are premature.

There are some methodological limitations common to research
of this nature. For instance, our participants were presented with a
large set of Cued-Recall questions. While this was necessary to collect
sufficient data for our calibration analysis, participant concentration
may not have remained stable throughout the interview. In real-life,
interviewers typically employ a combination of questions, including
open prompts, or they might use compatible and incompatible ques-
tions in varied sequences, unlike the controlled order used in our
study. Future research could address these limitations and their
potential impact on confidence and its relationship to accuracy. Nev-
ertheless, our results provide an important initial understanding of the
impact that different types of question posed in different orders can
have on eyewitness confidence and shed further light on how investi-
gative interviewers might promote a more effective alignment

between memory confidence and accuracy.
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