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Abstract

Objectives This randomised controlled trial tested the effect of immediate versus
delayed, as well as repeated, questioning on memory retrieval regarding details of
officer-involved shootings.

Methods A sample of 87 police officers experienced “active armed offender” training
scenarios followed by a memory questionnaire testing their recall and recognition of
details of the scenario. Officers were randomly assigned to one of two experimental
groups. Group 1 completed the questionnaire immediately after the training scenario
and again 2 days later, while group 2 completed the survey 2 days later only.

Results Linecar mixed models showed that delayed questioning negatively impacted
officers’ recognition of correct details of the incident, but only for details not directly
associated with threat stimuli. This pattern was supported by the free recall data.
Further, officers who were questioned immediately did not experience the same
memory decay over time, showing that early questioning can aid memory retention.
Officers were also better at recognising correct threat-relevant details (compared to
non-threat relevant) that were visual, but the reverse was true for auditory details.
Conclusions We found no support for the position that delay improves officers’ mem-
ory. However, rather than finding universal memory decay over time, the interaction
between timing and type of details being recalled revealed a more nuanced picture. This
knowledge assists understanding of the limitations of information provided by officers
under different interviewing conditions.
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Introduction

When to interview an officer after an incident of lethal force, such as a shooting, is an
under-researched question that has been the subject of recent attention in both academia
and applied contexts (Grady et al. 2016). An officer-involved shooting (OIS) is an
emotional, traumatic and stressful event that can impact the officer in a variety of ways,
including their perceptions of what occurred (see Klinger 2007; Klinger and Brunson
2009). While officers who are injured or suffering noticeable trauma should not be
immediately subjected to the additional stress of an interview, there are clearly inves-
tigative priorities, as well as public pressures, which necessitate an officer’s account of
the incident. A debated issue is when to interview those officers who are capable or
able to be interviewed, in order to ensure the most accurate account of the incident.
Current thinking is split between an immediate and delayed interview. Arguments
for the latter tend to focus on the benefits of delay for “emotional decompression and
memory consolidation” (Lewinski et al. 2016, p. 64), stating that “Delay enhances an
officer’s ability to more accurately and completely respond to questions” (Lewinski,
quoted in Force Science News n.d.). In contrast, the case for an immediate interview is
rooted in the effects of memory decay and contamination. Unfortunately, no authori-
tative study has been conducted to develop evidence-based policy recommendations
concerning the appropriate timing of interviews after critical incidents. Much of our
understanding of memory comes from research on eyewitness testimony, with few
studies on police officers’ memory for incidents to which they have actively responded.
Our study explores the accuracy of police officers’ memory of an armed offender live
action role-play scenario. Specifically, we test the impact of timing of questioning on
accuracy of memory for details that are both central to understanding officers’ decision-
making and relevant to an investigation of the incident. We aim to increase under-
standing of police officer memory of stressful events and add empirical evidence to the
debate over when to interview officers after a shooting in order to improve accuracy.

Effects of emotional state on memory and cognition

One argument for a delayed officer interview after a critical incident is based on the
impact of stress on memory. As Grady et al. (2016, p. 248) state, “agencies believe that
if an officer gives a report while under high levels of stress, the report will be less
accurate and complete than if the report was given later under lower levels of stress”.
Eyewitness memory research suggests that stress impairs memory accuracy and eye-
witness identification ability (see Deffenbacher et al. 2004, for a meta-analysis). Hope
(2016) further discusses stress and anxiety as detrimental to police officers’ memory for
critical incidents. However, the focus of these studies is on the experience of stress at
the time of memory encoding, while, as Grady et al. (2016) note, the rationale for a
delayed interview after a stressful event is based on the relationship between memory
and stress experienced at the time of memory retrieval. Much of the research conducted
on stress and memory, while helpful in understanding deficiencies in officers’ memory
for stressful events, is less applicable to the debate over when officers should be
interviewed to optimise the accuracy of recall.

It is likely, though, that officers may continue to experience the effects of stress after
involvement in a stressful event (Hope 2016). Less is known about the effects of such
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residual anxiety on either officers’ subsequent event-specific memory or their general
ability to process information in an interview setting. As Wolchover et al. (2014, p.
267) discuss, the enduring biological stress response from the incident could affect
officers’ “ability to focus on producing such an account at that stage (and hence, the
subsequent reliability of that account)”. This could be due to an impact of stress on
general cognitive capability. For example, in a study of Taser exposure, White et al.
(2015) showed that being Tasered temporarily impaired subsequent cognitive function-
ing, as measured by verbal learning ability (although it did not affect other forms of
cognition). While Taser has a direct physiological impact, White et al. (2015, p. 606)
also found psychological effects on participants’ subjective state, which “raise the
possibility that emotional factors following TASER exposure are important and may
affect test performance”. Thus, the subjective experience of stress or anxiety may
influence an officers’ cognitive capability to provide an account in an interview, at
least in the short term. Our study seeks to explore the role of cognition in the
relationship between timing of questioning and accuracy of officers” memory for
shooting events.

Effects of delay versus early questioning on memory and cognition

A further argument for a delayed interview is based upon the beneficial role of sleep in
memory consolidation. In support of this view, Geiselman (2010) showed rest posi-
tively correlated with eyewitness recall and suggested officers may not be well-rested if
interviewed immediately after an incident. There is some evidence from laboratory-
based studies that sleep may play an important role in memory, particularly regarding
emotional memory processing (Genzel et al. 2015; Stickgold and Walker 2013).
However, while a period of delay involving sleep can improve the amount of details
recalled, it can also enhance the likelihood of false recall (false memories); particularly,
memories can be less accurate after sleep (Payne et al. 2009).

In a recent review of research on memory and cognition, Grady et al. (2016) reported
evidence that memory decays over time, with more opportunity for contamination the
longer the delay period. The studies reviewed also showed that early questioning can
aid memory retention over time. This is consistent with the literature on the “testing
effect” (Roediger III and Karpicke 2006), which shows that prior testing of target
material improves long-term memory retention beyond simply studying the material. In
the eyewitness context, Burke et al. (1992) conducted two experiments to explore the
effect of a 1-2-week delay on students’ memory accuracy for a neutral versus emo-
tionally arousing story (depicted on slides), using a multiple choice test. For emotion-
ally arousing stories, immediate recall was more accurate than delayed recall over all,
although the effects of delay were not stable across both their experiments. Further,
they showed that participants tested both immediately and again 1 week later showed
no difference in their memory over time. Burke et al. (1992, p. 285) suggested that early
questioning “locked” in memory. However, they also noted that participants may have
felt compelled to provide responses consistent with their initial answers, rather than
actually remembering details from the event itself. Indeed, in the context of officer-
involved shootings, the consequences of officers providing inconsistent answers about
the incident across multiple interviews can be serious, including reflecting poorly on
the officers’ perceived credibility. Further, while early questioning may improve
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memory for the subject material, this locking in of memory for certain details may be at
the expense of memory for other details that were not the subject of initial testing. For
example, studies of retrieval-induced forgetting have demonstrated more decay for non-
prompted items than might naturally occur (Murayama et al. 2014). Thus, early
questioning could reduce memory accuracy for some details.

While Grady et al. (2016) concluded that questioning early after an event would be
more likely to produce accurate recall, this was predominantly based on general studies
of memory and cognition (such as those outlined above) rather than applied research in
the policing context. Grady et al. (2016, p. 249) found that “few studies meet the
criteria to generalize to the practice of delayed reporting following an officer-involved
shooting”. They cite only two that compare the memory of sworn officers immediately
after a (simulated) shooting versus a delay period; Beehr et al. (2004) tested a long
delay of 12 weeks, while Alpert et al. (2012) explored a 3-day delay but did not test
differences in recall for statistical significance. Both studies showed a tendency for less
accurate recall after a delay, but that immediate questioning could improve longer-term
memory for the event. A more recent study by Hartman et al. (2017) found officer’s
memory 4 to 10 weeks after involvement in a critical incident training scenario had not
changed significantly (in terms of the total number of details or proportion of accurate
details) from their memory immediately after the scenario. Our study seeks to add to
this literature by empirically testing the effect of immediate versus 2-day delayed
questioning on officers’ memory, as well as the effects of repeated questioning.

The moderating effects of salience and sensory type on memory for shootings

Possibly confounding the debate over interview timing are factors related to the content
of the material to be remembered. A number of studies of eyewitness memory using
laboratory-based methods have shown that “central” information is more accurately
recalled than “peripheral” information, particularly for highly emotional events
(Christianson et al. 1990). The experiments by Burke et al. (1992, p. 287), noted
earlier, showed that recognition of background detail suffered in the arousal condition
(the emotional story), but was improved “for details that happened to be associated
spatially with the event’s center”. However, what is considered central versus peripheral
can depend on the context (Powell et al. 2009).

Shapiro (2006) explored students’ recall of a video of a bike theft and defined
central details as those that contribute to proving guilt of the suspect in the crime,
while peripheral details were defined as being tangential to this but supporting witness
credibility. She demonstrated that, across participants, a higher proportion of the central
details was remembered than the proportion of the peripheral details. Interestingly,
Shapiro also explored the effect of questioning format and found this pattern held
regardless of whether questions were formulated as multiple choice or an open-ended
response format. Multiple choice questions did, however, elicit a higher quantity of
details compared with open-ended questions, but the response categories were limited to
only one incorrect alternative and a “not sure” response (three response options in total).

The relationship between detail salience (central or peripheral) and repeated
questioning has also been explored. Migueles and Garcia-Bajos (1999) compared
students’ eyewitness recall of a video robbery sequence using two free recall tests.
They defined central information as that contained in the scenes depicting the criminal
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event itself—a kidnapping—with content of the remaining video scenes defined as
peripheral. They found that recall tended to improve with repeated questioning, but this
was predominantly due to an increase in peripheral recall at time 2, with recall for
central details improving by only a small degree. They note, “the first recall revolved
around actions and in the second trial subjects repeated the narration, filling it in mainly
with peripheral details” (Migueles and Garcia-Bajos 1999, p. 264). Migueles and
Garcia Bajos further followed their free recall trials with a recognition test using
statements that participants scored as true or false. Contrary to Shapiro’s results above,
participants showed greater accuracy for peripheral than central details; however, this
was driven by the number of false positives. In other words, when provided with a
plausible sentence and only two response options, participants tended to accept it as
“true” rather than answer “false”. The authors discussed the results in terms of the
participants being misled by the false statements, particularly due to their “typicality” in
relation to a normative script.

In relation to officer-involved shootings, the study by Alpert et al. (2012) explored
police officers’ memory for “threat-related” details and environmental details separately,
finding officers recalled more threat than environmental details. There were also slight
differences in the effect of timing of questioning across these two types of detail. This
disaggregation of recall provides a useful first exploration of memory variation in the
officer context, and the definition of threat adopted by Alpert et al. is consistent with the
definition of central details often presented in eyewitness memory research; that is,
descriptions of objects or people who may present a threat (details central to the offender
and the offence). However, just as Shapiro (2006) defined central details within the role
of the eyewitness (details that legally demonstrate the commission of the crime by the
suspect), the definition of threat for police officers in an OIS needs to be considered
alongside their role in the incident. Particularly, police officers must respond to the
offender and make a decision as to whether to use lethal force or not. Police policy and
training dictates conditions under which an officer’s use of lethal force is reasonable and
legally justified; typically, officers must specifically perceive imminent threat to human
life. Our study seeks to adopt a police policy-relevant distinction between details that are
threat-related (specifically pieces of information that affect the officers’ safety and well-
being at the event) and details not directly related to perception of threat, although
contextually relevant to a later investigation (e.g. description of the shooter).

Threatening stimuli, however, are not always visual, and studies of police officers
who have been involved in shootings have highlighted the variety of perceptual
distortions that can affect recall. For example, Klinger (2007) and Klinger and
Brunson (2009) report that, while officers often experience “tunnel vision”, there are
also frequent cases of auditory distortions and inaccurate reports of auditory informa-
tion, particularly the number of shots fired (see also Alpert 1987), as well as distortions
regarding spatial judgements, such as where the suspect was positioned in relation to
the officer (see also Lewinski et al. 2016). While that research advances our knowledge
about perceptual distortions and memory gaps after an OIS, it does not address the
comparative accuracy of officers’ recall or issues of question timing. In contrast, most
studies on memory relevant to the OIS context (see the review of Grady et al. 2016)
explore recall of visual stimuli rather than other sensory forms of detail such as auditory
or spatial. Further, the study by Alpert et al., while assessing the difference between
threat and non-threat details, did not ensure that comparisons controlled for the sensory
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type of details within each category. Hartman et al. (2017), in their study of officers’
memory for a training scenario, concluded that recall not only differs by type of detail
but that recalling some types of detail (such as verbal interactions) was detrimental to
recalling other “critical” information. Our study seeks to disaggregate recall by sensory
type in order to more fully explore the effects of question timing on officers’ recall.

The purpose of this study is, therefore, to add empirical findings to the debate over when
to interview officers involved in an OIS (or other stressful event), and provide greater
understanding of the limits of officers’ memory. We explore three research questions
relevant to the practical concern of the effects of question timing on accuracy of officers’
memory: whether delaying questioning affects the accuracy of officers’ memory for
shooting events, whether officers’ memory accuracy changes with repeated questioning
and whether prior questioning improves later memory accuracy compared to no prior
questioning. In answering each research question, our study disaggregates memory by the
type of detail (by salience and sensory type), to explore whether some forms of detail are
more accurately remembered than others and the interaction of this with questioning
conditions. We also explore the role of emotional and cognitive state to add context to the
officer experience and help understand any observed effects on memory.

Method
Sample

A total of 89 active sworn police officers took part in the study. However, the data for
two individuals were removed due to a temporary break down in the random group
assignment for these two officers (described later). Table 1 shows the demographic
information for the 87 remaining participants. One participant did not disclose any
demographic information and one further participant only disclosed his/her rank. The
mean age of the sample was 42.32 years old with an average of 15.68 years of
experience as a police officer. The majority of the sample was male (95.30%), white
(94.10%), with some education post high school (65.90%), at the rank of senior
constable (52.30%) or above (32.50%) with a usual role of general duties (i.e. patrol)
officer (54.10%). As noted later in the procedure section, all participants were under-
going training to be police training instructors; thus, the sample is somewhat older and
more experienced than the average officer. However, the ranks represented are still
those involved in operational duties, and so most likely to encounter critical incidents
such as the use of (lethal) force.

Design

The purpose of the randomised controlled trial was to test the effect of question timing on
memory of information regarding involvement in an officer-involved shooting, as measured
through participation in a simulated active armed offender (AAO) incident. Officers who are
involved in a real shooting would typically be given an opportunity to provide a narrative
“free recall” of the event, which would then be followed up with specific lines of questioning
to ascertain particular details. We therefore included both free recall and follow-up questions
in our design. The number of “details reported” through free recall was measured as a
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Table 1 Sample by group

Variable Total Group 1 (immediate ~ Group 2
n=387 and repeated) (delayed)
n=46 n=41
Mean (SD)  Mean (SD) Mean (SD) ¢ (df) P
Age 4232 (8.47) 42.36 (8.15) 42.28 (8.94) 0.04 (82) 0.969
Experience (years) 15.68 (8.84) 15.19 (9.22) 16.23 (8.47) —0.54 (84) 0.588
Frequency Frequency Frequency X2 (df) P
Gender
Male 81 44 37 0.03 (1) 0.627
Female 4 2 2
Race
White 80 42 38 0.06 (1) 0.565
Other 5 4 1
Education
High school 29 18 11 1.11 (2) 0.404
Some college 35 19 16
University 21 9 12
Rank
Constable 11 6 5 0.03 (4) 1.000
Snr constable 45 24 21
Sergeant 26 14 12
Snr sergeant 2 1 1
Other 2 1 1
Duties
General duties 46 24 22 045 4) 0.978
Traffic 3 3
Tactical crime squad 6 3 3
Education and training officer 12 7 5
Other 15 9 6

dependent variable (DV). However, the primary dependent variable of interest for all three
research questions was accuracy of memory. Due to potential issues in using free recall data
to explore accuracy' for the purposes of our experimental manipulation, our accuracy
measure was based on specific follow-up questions, with structured responses that were
consistent across all participants. The primary DV, therefore, is correct recognition (or
identification) of 19 details of the live action training scenario. This allows each to be

! The focus on details reported, rather than accuracy of the free recall, was chosen because assessments of
accuracy of free recall can be affected by a number of individual factors (such as whether the participants
thought a detail was relevant, how detailed they thought the description should be, fatigue, or individual
language used in their reports, etc.). Such factors make between-subject comparisons of accuracy using these
data difficult. As an example, one officer might report they fired ‘five times’, another ‘between three and six
times’, while another may report they fired ‘a string of shots’. Each of these responses may be correct, but each
also demonstrates a different level of accuracy.
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initially scored as a binary incorrect or correct response and then converted to a percentage
score to explore the degree of accuracy.

Participants were randomly assigned (using SPSS random number generation) to
one of two groups. Table 1 displays the characteristics of the sample in each group.
There were no significant differences between the two groups on any of the demo-
graphics measured. The timing of questioning concerning an AAO scenario was
manipulated for the groups, shown in Table 2. Officers assigned to group 1 were tested
immediately after experiencing the field training scenario (condition 1), and again
2 days later (condition 3). Group 2 was tested only 2 days after the scenario (condition
2).2 Thus, while the design is based on a 2 (group) x 2 (time) between-within subjects
design, testing only occurred in three conditions of interest. Comparisons among pairs
of these conditions enable the exploration of the three research questions, representing
two between-subjects comparisons and one within-subjects comparison. Therefore,
while analysed separately, they are not completely independent, as described below.’

The first factor in the design for each research question is the timing condition under
which participants were tested. Research question 1 explores the effect of delaying
questioning on memory for the shooting event. Timing condition is a two-level
between-subjects factor that represents the comparison between the immediate recall
of group 1 (condition 1) and the delayed recall of group 2 (condition 2). Research
question 2 explores the effect of repeated questioning on officer memory (asking
whether memory of the shooting event changes with repeated questioning). Timing
condition is a two-level within-subjects factor representing the comparison between the
immediate (condition 1) and repeated (condition 3) questioning of group 1. Research
question 3 explores the effect of prior questioning on officer memory. Timing condition
is a two-level between-subjects factor that represents the comparison between group 1
participants’ recall at time 2, having been questioned prior (condition 3) and the recall
of group 2 at time 2, not having been questioned prior (condition 2).

To assess the main effects of the treatment conditions (timing of questioning) on the
DV (recognition memory accuracy), it was important to ensure that the content of the
questions was also considered. The 19 questions concerned details that varied both as
to the threat level of the information (two levels: threat or non-threat) and the sensory
type of detail (three levels: visual, auditory or spatial/temporal). Generating questions
under this factorial approach, therefore, ensured each question concerned either a threat
or non-threat detail that was either visual, auditory or spatial/temporal in nature. All
participants were questioned on all 19 details; therefore, threat and sensory type are

2 Cook and Campbell (1979) define this post-test only randomised design as a variation of the classical
experiment. It is preferable to the pre-post—experimental design when the pre-test has a significant likelihood
of altering subjects’ behaviour under observation (affecting measures at T2), or when tests conducted at T2 are
contingent on knowledge gained while under observation (e.g. performing tasks, role-play or training
scenarios).

3 It is recognised that sensitive designs have a power level greater than 0.80, and at minimum, it is advised that
statistical tests have a power level above 0.50. This indicates that a significant finding is more likely than not if
the null hypothesis is false (see Weisburd and Britt 2007). Power analysis for this study reveals a power level
of 0.94 for large effects (i.e. 38% difference), 0.61 for medium effects (i.e. 25% difference) and 0.15 for small
effects (i.e. 10% difference). While the design is sensitive enough to detect statistical significance for large
differences between the treatment and control groups, some caution should be used when considering
moderate effects. Although statistical power is above the minimal level, it is below the optimal level used
to define a statistically powerful study.
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Table 2 Study design

Group Event Time 1: immediate Time 2: 2 days later
Group 1 AAO scenario Memory test (condition 1) Memory test (condition 3)
Group 2 AAO scenario No testing Memory test (condition 2)

explored as within-subjects factors for all three research questions. The study design for
each research question is, therefore, a 2 (timing condition) x 2 (threat) x 3 (sensory
type) design, which allows for the main effect of the treatment conditions to be
explored while controlling for the threat and sensory type of the information within
the questions, as well as exploring interactions between these.

In addition, the study measured subjective anxiety and both subjective and objective
cognitive ability. These measures are included to both check the effects of the experimental
manipulation and as potential explanatory variables for any main effects observed through
the above design. Specifically, we are interested to see if participants feel anxious after the
scenario and whether this dissipates over time. Conversely, we are interested in whether
cognition is impaired following the scenario and improves over time.

Materials

A written questionnaire was developed from previous research (see Alpert et al. 2012)
to test accuracy of memory and included demographic questions. Cognitive tests were
administered by two researchers. An observation checklist was also utilised to record
participants’ behaviour during the scenario.

Memory questionnaire

Free recall The survey first asked participants to describe what they could remember
about the events that occurred in the scenario. Participants were directed to report
details of events both leading up to the encounter with the shooter and during the
encounter (i.e. report what they remember from before they were in the room with the
shooter as well as while they were in the room with the shooter). This was to encourage
the greatest amount of narrative detail and to resemble writing of an incident report.

Recognition Memory accuracy was measured through 19 structured response questions;
therefore, the specific mechanism tested here is recognition memory. Each question related
to a different detail of the event, which varied according to the threat level as well as the
sensory type of information. The threat level of the information describes the importance, or
salience, of the detail and was categorised into two mutually exclusive categories of threat
and non-threat details. Threat details were defined as details that would be relevant to the
immediate safety and physical well-being of the officers (or victims) in responding to the
incident. Non-threat items related to details that fell outside of this definition, but were
contextual details relevant to an investigation of the incident. Items were generated through a
factorial approach within the 2 (threat) x 3 (sensory type) design, which produced six
categories of questions. Initial generation of questions was based on consultation with three
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subject matter experts (police training officers). Questions were then categorised indepen-
dently by the three authors to ensure agreement and reliability.

Nine items were agreed to concern threat details: three visual items, incorporating
details about weapons present and victim injury; three auditory items concerning verbal
threats to life; and three spatial items concerning the proximity of the shooter to the
officers. Ten items were agreed to be non-threatening details (not immediate safety
concerns, but of interest to investigators): three visual items included clothing colours
of those present and an object the victim was holding; four auditory items concerned
which officer fired first, the number of shots the officers each fired at the shooter and
victim speech; and three spatial/temporal items asked how long the scenario lasted, the
number of rooms the officers searched before they encountered the shooter and where
the shooter was standing.

Cognitive tests

Objective measures of memory and cognition Following the procedure of the study of
White et al. (2015) on Taser exposure, participants were administered the Hopkins
Verbal Learning Test (HVLT) (Brandt and Benedict 2001), a Trail Making test (see
Tombaugh 2004) and the Weschler (1945) Digit Span test. On all tests used, higher
scores indicate higher cognitive ability. The HVLT tested verbal learning and memory
through recall of a list of 12 words over three consecutive trials, followed by a delayed
fourth trial (after approximately 10 min). The number of correctly recalled words on
trials 1 to 3 was summed for a fotal recall score. The percent retained at trial 4 was
calculated as the number of correct words at trial 4 divided by the number of correct
words at trial 3, multiplied by 100. Finally, participants were asked to recognise the 12
words from a list of 24 words. A discrimination index was calculated as the number of
true positives minus the number of false positives. Two versions of the HVLT test have
been validated, each using a different set of words. All participants received version 1.
Additionally, version 2 was used with participants who were tested a second time. This
meant that within-subject comparisons—between the first and second testing—could
be made while reducing the effects of long-term memory/learning from having com-
pleted the same test on another occasion.

The second cognitive test timed participants on two trail making tasks that measure speed
of processing and executive functioning. Participants must draw a line between consecutive
numbers (or alternating letters and numbers) as quickly as possible. Times were summed for
each participant for a total time. Finally, the digit span test measured short-term auditory
learning by requiring participants to repeat progressively longer strings of numbers forwards
and then backwards. Scores were summed for a total of between 0 (no strings of numbers
recited correctly) and 30 (all 30 number strings recited correctly).

Subjective measures of memory and concentration Participants were asked to rate
their general ability to remember things (now and on a normal day) and their ability to
concentrate (now and on a normal day). The 10-point response scales for these items
were anchored at 1 = poor and 10 = very good. Indexes of memory difference (from
baseline) and concentration difference were calculated by subtracting the rating for on
a normal day from the rating for now. A positive difference score therefore indicates
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a better current ability compared to normal, while a negative score indicates they feel
they are worse than normal.

Anxiety Deffenbacher et al. (2004) and Deffenbacher (1994) describe the stress response
typically experienced by eyewitnesses to a crime as the result of the dominance of “activation
mode” of attention control. Deffenbacher et al. (2004, pp. 287-288) state: “Tasks eliciting
activation mode dominance include any task serving to increase cognitive anxiety (worry)
and/or somatic anxiety (conscious perception of physiological activation), including vigi-
lance, escape, avoidance, or “pressure” tasks”. It is assumed that participants will experience
heightened stress while they are undertaking the scenario (see below). However, this study is
concerned with participants’ state of mind at the time of questioning. Participants were
therefore asked by the researchers two questions to measure their current and typical level of
anxiety: “How anxious do you feel right now?” and “How anxious do you feel on a normal
day?”, both measured on a 10-point response scale with anchor points for 1 = no anxiety
and 10 = a great deal of anxiety. An index of anxiety differrence (from baseline) was
created by subtracting the latter from the former. A positive score on the index indicates
participants felt more anxious than usual.

Observation checklist

An observation checklist was used to record the behaviour of officers as they undertook
the scenario. The checklist consisted of a one-page form with duplicated items (and their
response options) from the survey that could not be anticipated or controlled by the
researchers (for example, the number of shots fired, or number of rooms entered). These
details were recorded and used later to score the relevant questions for each officer.

Procedure

Participants were undergoing police service AAO training at the time of the research, which
incorporated their responding to a live action role-play scenario involving a shooter and a
victim in an abandoned building. The course was designed to train the officers to become
AAO training instructors.” Before officers began the scenario-based portion of the training,
the researchers obtained their written informed consent to participate in the study. While
officers were obliged to undertake the training, participation in the study (testing of their
memory) was voluntary. All officers gave consent to participate.

Officers responded to the scenario in pairs and were tasked with entering the building,
locating an offender (and victim) in one of the upstairs rooms and resolving the incident by
identifying and removing the threat (typically shooting the armed offender). The scenario,

4 The instructor course includes the material that all trainees (non-instructors) would be exposed to, plus
additional material at the end of the program exclusively for those training to be instructors (received after
contact with this research study).

3 Officers were free to choose whether to shoot the offender or not. The majority of the officers fired at least
one shot at the offender, with only eight out of the 87 (four in group 1 and four in group 2) not firing their
weapon. However, on these eight occasions, the officer’s partner fired. Thus, all scenarios ended with at least
one of the officers discharging their weapon (resulting in an OIS).
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therefore, likely invoked both physical exertion and cognitive anxiety as officers moved
towards a source of threat, under pressure to resolve the incident, without knowing what they
would encounter as they searched the building. Scenario-based training has been shown to
simulate the psychological stress conditions of use of force events, even if force is only
anticipated but not used (Armstrong at al. 2014). An observer documented key details
throughout the scenario with the observer checklist and recorded the officers’ actions and
timed the scenario.

At the conclusion of the scenario, officers assigned® to group 1 were brought to a
private interviewing room where the first and second authors administered the cognitive
tests and memory questionnaire (condition 1, immediate recall), while those in group 2
continued their training program as usual. All participants returned 2 days later to be
tested by the researchers’; this was the only time group 2 participants were tested
(condition 2, delayed recall), while those in group 1 were tested for a second time
(condition 3, repeated 1recall).8 Testing of both groups, and at both times, followed the
same procedure; thus, only the timing differed across the groups and conditions. Officers
were tested one-on-one by either the first or second author using the materials described
above. Researchers verbally asked the participants questions regarding their current
emotional and cognitive state and administered the three cognitive tests,” taking between
10 and 15 min. The Trail Making and Digit Span tests were administered between the
HVLT third and fourth (delayed) recall trial. Participants then completed the written
memory survey, which first comprised a free recall section asking participants to write
down what they remembered from the scenario, followed by the structured response
recognition items and demographic questions.

Responses to the recognition survey items were scored as incorrect or correct. The
observation checklist was used to ascertain the correct answers for details that were
dependent upon the behaviour of the participants, and so could not be controlled by the
researchers (such as the numbers of shots fired by participants, the number of rooms
entered and how long the scenario took to complete). Data were entered into SPSS. All
data were entered independently by two coders (i.e. double data entry); inconsistencies
were checked and rectified to produce a final SPSS data file.

Analysis
Manipulation checks
As noted earlier, the position that delay in questioning may enhance recall is partly

based upon the role of sleep in memory consolidation and partly on the notion that time
allows a decrease in stress. While it is not the purpose of this paper to test these specific

¢ Random allocation was done in advance and applied on the day.

7 One participant from group 1 was unable to return to be questioned a second time, leaving 1 = 45 repeated
measures across conditions 1 and 3.

& Officers were asked not to discuss their actions in the scenario with one another before or between testing.
However, there were no procedures in place to ensure these instructions were followed, such as isolating
officers for the full 2 days.

® As noted in the “Method” section, participants in group 1 who were tested twice were given a different
version of the HVLT at time 2 compared to time | to reduce learning effects. The trail making and digit span
tests were the same at all times.
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processes, it is useful to know whether our manipulated conditions that are separated by
two sleep cycles also represent a significant difference in experienced emotional and
cognitive state. To this end, independent and paired ¢ tests were used to conduct
manipulation checks to test whether the conditions differed by reported anxiety and
subjective and objective measures of cognition.'”

Analysis of free recall narratives

The free recall narratives collected in condition 1 (immediate) and condition 2
(delayed) were coded'' to measure the number of details respondents mentioned.
Rather than conducting a narrowly focused content analysis, coding the narratives
required consideration of the broader contextual backdrop that shaped specific pieces of
text, as well as the broader police culture and technical vernacular that impacts how
officers describe such an event. Coding was conducted in two rounds. The first round
was conducted to search for, and code, information representing the 19 details subject
to later questioning (for example, whether the narrative provided any reflection on the
number of shots fired by the officer). Thus, each narrative was coded for how many of
the nine prescribed threat, and 10 prescribed non-threat, details were mentioned (each
calculated as a proportion). Second, the presence of additional details (beyond those 19)
was also coded. Each new detail mentioned was determined to be either threat relevant
or non-threat relevant, in line with the definition provided earlier. The total number of
threat and non-threat details was then calculated for each narrative. T tests were used to
conduct initial comparisons between condition 1 and condition 2 regarding the total
number of threat and total number of non-threat details mentioned, as well as the
proportion of threat and non-threat details that were the focus of later questioning (the
latter provides more direct comparability between the qualitative report data and the
quantitative accuracy data). This exploration of the free recall data was then followed
up with analysis of the structured response questions to explore the three research
questions in relation to the DV of memory accuracy, described below.

Analysis of recognition memory accuracy

The structured response questions were scored and the proportion of correct answers
that were recalled overall, and by category of information (threat X sensory type), was
calculated as a percentage for each participant in each condition. Before conducting the
analysis for the three research questions, the dependent variable of mean percentage
correct was checked for dependencies between participant pairs (as noted in the
procedure, all participants experienced the scenario in teams of two). Following Hope
et al. (2016), the method of Alferes and Kenny (2009) was followed, using the syntax

19 A paired ¢ test was used to test the within-subjects difference in cognitive ability using only the HVLT. As
noted in the “Method”, the two versions of the HVLT were used in the different within-subjects conditions to
reduce learning effects. Such alternate versions were not available for the other two cognitive tests and so
within-subjects (over time) comparisons are not made for these tests as differences would be affected by
learning.

! The narratives collected in condition 3 (repeated) were not analysed here because they may have been
affected by the earlier specific questioning, and the impact of specific questioning on later free recall was not
the focus of this study.
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provided in their appendix (and supplementary materials) for indistinguishable pairs.
Tests indicated the presence of dependency between paired responses. We therefore
used linear mixed models (using SPSS MIXED with maximum likelihood estimation)
to allow individuals’ responses to be nested by “team” (pair). For each of the three
research questions, the 2 (condition) x2 (threat) x 3 (sensory) factorial design was
analysed, entering all independent variables (main effects) and two-way and three-way
interactions as fixed effects, with random effects specified for the repeated responses of
the participants nested within the participant pairs. Likelihood ratio tests indicated that
the nested models were a better fit to the data than the non-nested models (with team
accounting for 6.74, 9.92 and 6.94% of the variance in recall for the three models,
respectively), although the actual pattern of significance across the model effects (and,
therefore, the conclusions drawn) was unchanged between the nested and non-nested
models. Significant effects were followed up with pairwise comparisons of the esti-
mated marginal means with Bonferroni correction, within the SPSS MIXED procedure,
thus taking into account the model effects, rather than performing ¢ tests on the raw
group means. Only the results of interactions relevant to the research questions are
reported in the Results section; interactions that do not include condition (i.e. threat x
sensory) are reported in the Appendix.

Results

The study sought to explore the effect of timing of questioning on memory. First, this
section explores the participants’ present emotional and cognitive state in the condi-
tions. Next, findings from the free recall data are presented. Finally, each of the three
research questions is explored in turn: (1) the effect of delay, (2) the effect of repeated
questioning and (3) the effect of prior questioning on memory accuracy.

Manipulation checks: self-reported emotional state and cognitive ability

Participants in each condition were compared regarding their subjective emotional state,
using self-reported difference (to how they feel on a normal day) in anxiety, memory
and concentration, as well as objective scores on cognitive tests (Table 3). At the time of
questioning, participants in the immediate recall condition (condition 1) reported feeling
significantly more anxious than usual and less able to remember and to concentrate than
usual, compared to those in the delayed recall condition (condition 2). However, these
differences should be treated with caution due to the number of multiple comparisons
made. Group 1 participants also felt more anxious than normal immediately after the
event (condition 1) compared to how they felt 2 days later (condition 3). Similarly, they
also felt their ability to remember was worse than on a normal day, more so immediately
compared to 2 days later. These differences remain significant even after applying
Bonferroni-corrected p values. There was no significant within-subjects difference in the
measure of concentration over time. There is some evidence, then, that the scenario
adversely affects officers’ subsequent subjective ratings of their emotional state and
cognitive ability and that the effects dissipate over time.

Additionally, we explored whether participants’ cognition differed across the conditions
as measured by a series of objective tests. There were no significant differences on any of the
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Table 3 Measures of anxiety, memory and cognition for the sample and comparison by condition

Measure Condition 1 ~ Condition 2  Condition 3  Independent # test Paired 7 test
(group 1 (group 2 (group 1 r —— (C1xC3)
immediate)  delayed) epeated) (C1 x C2)
n=46 n=41 n=45
Mean (SD)  Mean (SD)  Mean (SD) @ P 1 df) P

Anxiety difference 122 (2.14)  0.27 (1.78) ~ 0.20 (1.66) ~ 2.23 (85) 0.028 2.77 (44)  0.008

Memory —-0.93 (95 —0.39(.86) —0.36(0.88) —2.78 (85) 0.007 —3.01 (44) 0.004
difference

Concentration —0.87 (1.76) —0.15(1.26) —0.60 (1.29) —2.22(81.29) 0.029 —0.82(44) 0417
difference

HVLT
Total recall 24.35 (3.00) 25.66 (3.93) 2442 (3.62) —1.76 (85) 0.082 0.00 (44) 1.000
% retained 94.13 (15.56) 96.25(25.07) 94.36 (17.09) —0.48 (85) 0.633 0.04 (44) 0.965
Discrimination ~ 10.41 (1.20) 10.32 (1.99) 10.22 (1.18) 0.28 (85) 0.784 0.77 (44) 0.445

Trail making 73.20 (19.57) 80.71 (31.31) - —1.36 (85) 0.178 — -

Digit span 16.83 (3.32) 18.00 (3.42) - —1.62 (85) 0.108 — -

Anxiety difference = the difference between self-reported ratings of anxiety ‘now’ minus ‘on a normal day’;
memory difference = the difference between self-reported ratings of memory ability ‘now’ minus ‘on a normal
day’; concentration difference = the difference between self-report ratings of ability to concentrate ‘now’
minus ‘on a normal day’; HVLT = Hopkins Verbal Learning Test

cognitive tests between the immediate and delayed condition (condition 1 versus condition
2). The repeated measures for officers in group 1 on the HVLT also did not differ (comparing
when tested immediately (condition 1) and 2 days later' (condition 3)). Thus, officers’
general cognition (their ability to respond on the tests) did not seem to be directly affected by
how recently they had experienced the scenario, and no significant improvement was
evident after 2 days either between or within groups.

Does timing affect the amount of details mentioned in free recall narratives?

The amount of details reported in the free recall narratives was compared between
condition 1 (immediate report) and condition 2 (delayed report). The mean total
number of threat details reported in the narratives did not differ significantly across
the conditions (condition 1 mean=15.02 (SD =1.36); condition 2 mean=4.44 (SD =
1.75); 1(85) = 1.75, p = 0.084). This was also true when looking only at the proportion
of the nine details that were later subject to specific questioning (condition 1 mean =
35.51% (SD=11.38); condition 2 mean=31.44% (SD=13.81); #85)=1.51, p=
0.136). In contrast, the reports given immediately mentioned significantly more non-
threat details than those given 2 days later, both for total number of non-threat details
mentioned (condition 1 mean=9.10 (SD =2.50); condition 2 mean = 7.00 (SD =2.67);
#(85)=3.724, p<0.001), and for the proportion of the 10 non-threat details about

12 As noted earlier, the HVLT at time 2 was a different version to time 1. The trail making and digit span tests
are not tested for within-group differences since the same versions were used at both times and improvement
would be expected due to leaning effects.
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which they were subsequently questioned (condition 1 mean=33.70% (SD = 11.99);
condition 2 mean =24.63% (SD = 15.02); #(85)=3.125, p=0.002).

Does timing of questioning affect memory accuracy?

To answer research question 1, we used a linear mixed model to test the main, and interaction,
effects of timing condition (condition 1: immediate, versus condition 2: delayed questioning)
and question contentregarding threat (threat, non-threat) and sensory type (visual, auditory and
spatial/temporal) on memory accuracy for the scenario. Table 4 shows the estimated marginal
means. The main effect for timing was not significant, F(1,45.61) =2.13,p = 0.151. The main
effect for threat type was significant 7(1,478.34) = 6.86, p = 0.009, with participants tending to
remember a significantly higher proportion of threat items than non-threat items. There was
also a significant main effect of sensory type, F(2, 478.34) =49.86, p <0.001. Pairwise
comparisons showed participants remembered a significantly higher proportion of visual
details compared to auditory details, mean difference = 21.98, SE =2.64, (1, 478.34) =8.34
p<0.001,95% CI[15.64,28.31], as well as spatial/temporal details, mean difference = 23.54,
SE =2.64,#(1,478.34)=8.93, p<0.001,95% CI [17.21, 29.88].

There was a significant two-way interaction between condition and threat type, F(1,
478.34)=8.90, p=0.003 (sce Fig. 1). Pairwise comparisons revealed that there was no
significant difference between the immediate and delayed conditions for recall of
threat-related information, mean difference =—2.15, SE=3.62, #(1, 105.14)=—0.59,
p=0.556,95% CI [-9.35, 5.06]. However, recall of non-threat-related information was
significantly better in the immediate condition compared with the delayed condition,
mean difference =10.70, SE=3.62, #(1, 105.14)=2.94, p=0.004, 95% CI [3.49,
17.90]. The interaction between condition and sensory type was not significant, F(2,
478.34)=2.33, p=0.098. While not hypothesised, there was a significant interaction of
threat with sensory type (see Appendix).

In answer to research question 1, then, timing of questioning did not impact memory
accuracy for types of details equally; the effect was moderated by the threat content of
the questioned material. The group questioned 2 days after the incident (condition 2)
had poorer recognition of non-threat-related details than the group questioned imme-
diately, but delay did not impair recognition of threat-related information.

Repeated questioning: does delay change memory?

This section explores within-subjects’ change in memory to address research question 2;
asking whether the individuals in group 1 who were questioned immediately after the
incident (condition 1) showed a difference in their memory when questioned 2 days later
(condition 3). A linear mixed model explored the condition x threat x sensory type factorial
design, where condition represents the repeated memory test of group 1. Table 5 shows the
estimated marginal means of the percentage of questions answered correctly.

There was no significant main effect of timing (F(1, 505.12)=0.22, p =0.643).
Thus, participants’ accuracy level did not significantly change over the 2 days. There
was also no significant main effect of threat content of the question (F(1, 500.44) =
0.03, p=0.861) on recall; those in group 1 did not remember threat details significantly
more than non-threat details over all. There was a significant main effect of sensory
type of detail on accuracy (F(2, 500.44)=94.35, p<0.001). Pairwise comparisons
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Fig. 1T Mean percentage of correct answers and standard errors, for the two-way interaction of threat by timing
(condition 1 versus condition 2)

showed that visual details were better recognised than both auditory (mean difference =
28.26, SE=2.32, #«(1, 500.44)=12.18, p<0.001, 95% CI [22.70, 33.83]) and spatial/
temporal (mean difference =26.77, SE=2.32, #«(1, 500.44)=11.54, p <0.001, 95% CI
[21.21, 32.33]) details. The hypothesised interactions for condition were not signifi-
cant: condition with threat, F(1, 500.44) =0.06, p = 0.810; condition with sensory type,
F(2, 500.44)=0.77, p=0.464; or the three-way interaction between condition, threat
and sensory type, F(2, 500.44)=0.07, p=0.934. Again, there was a significant inter-
action of threat with sensory type (see Appendix).

However, any change in the officers’ answers over repeated questioning may be
significant in a practical sense in an investigation, even if not statistically significant. All
19 questions had at least one participant who changed his/her answer between the two
questioning times. Four questions showed a change of answer by at least 20% of the
sample: number of rooms entered, number of weapons present, length of time, and colour
of the shooter’s shirt. Overall, from a total of 855 pairs of responses (45 participants x 19
items), 89% of the responses were consistent across the two questioning times, 5% of
responses changed from a correct to an incorrect answer and 6% changed from an
incorrect to a correct answer. This averages to 2.13 answer changes per participant.

In answer to research question 2, then, officers who were questioned immediately
after the event showed similar levels of memory accuracy (at the aggregate level) when
questioned again 2 days later. This suggests that questioning early helps mitigate the
memory decay that we saw for non-threat details in the delayed condition in the previous
section. This conclusion will be illuminated further in the next section. However, there
were still some differences in the participants’ responses across the two time points, with
some participants changing their answers for the better and some for the worse.

Does prior questioning improve later memory accuracy?

Research question 3 concerns the effect of prior questioning on memory decay; that is,
do people who have previously been questioned provide more accurate responses
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2 days after the event than those who have not been previously questioned? Again a
linear mixed model is used to test the 2 (timing condition) x 2 (threat) x 3 (sensory
type) design. For this analysis, the two levels of timing condition are condition 2 (group
2 officers questioned after 2 days, for the first time) as compared to condition 3 (group
1 officers questioned after 2 days, for the second time). Table 6 shows the estimated
marginal means of the percentage of correct answers.

The main effect of timing condition (repeated versus delayed) was not significant
(F(1, 43.33)=2.99, p=0.091). The main effect of threat was significant (F(1,
470.31)=7.97, p=0.005), with threat details recalled more than non-threat details.
The main effect of sensory type was also significant (F(2, 470.31) =59.33, p <0.001).
Pairwise comparisons showed that visual details were better recalled than both auditory
(mean difference =23.16, SE=2.64, #(1, 470.31)=8.77, p<0.001, 95% CI [16.81,
29.51]) and spatial/temporal information (mean difference =26.40, SE =2.64, #(1,
470.31)=10.00, p <0.001, 95% CI [20.05, 32.75]).

The two-way interaction of condition with threat was significant (#(1, 470.31) =
7.65, p=0.006) (see Fig. 2). Pairwise comparisons revealed that condition (presence/
absence of prior questioning) did not affect recognition of threat-relevant details (mean
difference =— 0.87, SE=3.66, #(1, 99.73)=—0.24, p=0.813, 95% CI [-8.12, 6.39]),
but those who had been questioned previously had better recognition of the non-threat
items (mean difference = 11.07, SE =3.66, #(1, 99.73) =3.02, p=0.003, 95% CI [3.82,
18.32]). The interaction of condition with sensory type was not significant (F(2,
470.31)=2.83, p=0.060), neither was the three-way interaction between condition,
threat and sensory type (F(2, 470.31) = 0.86, p = 0.425). The interaction of threat with
sensory type was again significant (see Appendix).

In answer to research question 3, then, officers who had been questioned immedi-
ately after the event showed better recognition of the non-threat items after 2 days than
did those officers who had not been questioned earlier. Thus, early questioning
improved memory retention for non-threat-related items.

Discussion

This study adds to the sparse applied empirical literature suggesting how long after a critical
incident or OIS police officers should be interviewed to retrieve the most details from
memory. Competing perspectives over interview timing argue between interviewing officers
as soon as possible, to prevent memory decay and contamination or, conversely, giving
officers time to rest and consolidate their memory to improve accuracy. Our study supports
the former perspective, although the effect of delay on memory, and reporting, was
dependent on the type of information subject to questioning. We did not find any evidence
that delay improves memory, degree of reporting or cognitive capability that could indicate
enhanced ability to respond to questioning.

It was not the purpose of this paper to directly test the underlying arguments for a delayed
interview, such as the role of sleep in memory consolidation, or the direct effect of anxiety at
retrieval on memory. However, while stress at the time of encoding affects memory for the
incident (Hope 2016), our results suggest that the anxiety experienced at the time of
questioning (retrieval) did not seem to be related to officers’ ability to report, or correctly
recognise, details of the scenario, or perform in the cognitive tasks. Participants felt
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Fig. 2 Mean percentage of correct answers and standard errors, for the two-way interaction of threat by
condition of no prior questioning (condition 2) versus prior questioning (condition 3)

heightened anxiety and reported less confidence in their cognitive ability, immediately after
the high-stress active armed offender training compared with 2 days later. This indicates the
immersive effects of the simulation, and that time improves subjective state. However, this
pattern of improvement over time was not reflected in the objective cognitive tests, or in the
analyses of memory accuracy; while the officers perceived the benefits of delay, their actual
performance was either unchanged or worse. Our assessment of anxiety was limited, though,
being based on self-report. Further, the officers had undergone a simulation rather than a real
shooting event. While anxiety levels immediately after the scenario were statistically
significantly higher than the officers’ typical (and later) levels, the mean difference recorded
was relatively small in absolute terms (given the possible range of the scale we used). Thus,
while our results suggest immediate questioning is better for memory, this must be
considered alongside other priorities, such as protecting and optimising officer well-being.
The non-significant main effect of timing on recognition suggested that, despite
reductions in anxiety (and the experience of two sleep cycles), delay does not improve
the accuracy of memory, in line with the conclusions of Grady et al. (2016). However,
the presence of the interaction with the type of details being recalled revealed a more
nuanced picture regarding decay of memory over time. Threat-relevant memory (rec-
ognition of details relevant to the immediate safety and well-being of the officers and
victim) was not significantly affected by the timing of questioning. However, memory
for non-threat information decayed over time, if officers were not prompted early to
remember such details. This has implications for identifying the best time to interview
officers. Policy makers may wish to consider timing of interviews in light of different
interview objectives, rather than a “one size fits all” practice. One could argue that
threat-relevant details are particularly pertinent to an investigation into an officer’s
decision to shoot, and questioning for these details could be delayed (for welfare or
logistical reasons, etc.) without losing accuracy. However, our non-threat details were
facts that investigators would want to establish to understand the broader context of the
incident and thoroughly investigate the case, and these were subject to memory decay if
not prompted with questions immediately. Prior questioning, however, mitigated this
memory decay, in line with the testing effect (Roediger III and Karpicke 2006) and
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research that suggests “priming” recall with early targeted questioning, or a non-leading
interview, can improve later recall for that information (see review of Grady et al. 2016;
Powell and Thomson 1997). Some US jurisdictions subscribe to a policy of conducting
at least a brief interview, or “safety statement™, soon after the event to establish some
initial information regarding issues of public safety. Our results suggest that this might
be beneficial for memory of non-threat details.

Nevertheless, some changes in officers’ memory were apparent over time and so
should be expected at the individual level. This finding has important implications for
interpretations of officers’ motives when they change their answers after being
questioned repeatedly. In the context of a real shooting, inaccuracies in recall, and
particularly changes in answers over time, can give rise to suspicion that officers are
deliberately misleading investigators or presenting a self-serving version of events
(Klinger and Brunson 2009). Our findings show that changes in answers are not
uncommon, even under simulated conditions, and so can be considered a likely product
of memory errors and, potentially, lack of confidence in memory. These changes in
answers cannot necessarily be attributed to conscious deception (Hope 2016).

Further, regardless of timing or type of detail subject to questioning, officers on
average recalled less than half the questions correctly, and for some categories of
information under certain conditions, this dropped further. Thus, just as eyewitness
memory can be impaired for stressful events (Deffenbacher et al. 2004), so too can the
memory of trained first responders. Indeed, our study primarily explored recognition
memory. As shown by Shapiro (2006), recognition tasks may potentially produce greater
memory accuracy than free recall or open questions. Therefore, these results may over-
estimate what officers can remember without cues. Indeed, the free recall narratives
showed even fewer details were spontaneously reported by the officers. Similarly, the
experience level of our sampled officers may also positively skew memory through, for
example, training to attend to certain cues or reducing the amount of anxiety felt during the
scenario. The results, therefore, may also overestimate what the “typical” officer (or at least
less experienced officers) may be able to remember. It is important to note, therefore, that
an expectation of officers to recall specific details correctly may be unrealistic, and leave
officers open to suspicion or criticism (as noted above), undermining their legitimacy.
These findings will help investigators, the public and media understand that police officers
are not immune to the limitations of human memory.

While not a specific hypothesis, the interactions of threat and sensory type were
significant. Memory tended to be most accurate for visual threat-relevant details. This
may indicate the effect of negative valence on attention (van Steenbergen et al. 2011), with
officers more likely to look towards the threat and look longer at threat-related stimuli.
While reminiscent of eyewitness “weapon focus”, for police officers, this could indicate a
more conscious process reflective of their training (to identify and respond to threats).
Interestingly, the superiority of recognition of threat over non-threat details was less
apparent for spatial/temporal items and actually the reverse for auditory items. Indeed,
auditory threat-relevant details were poorly remembered. These largely comprised esti-
mates of the numbers of shots fired by various actors and so echo the findings of Alpert
(1987). Although it could be argued that recalling one’s own shots includes a behavioural
element (trigger pull) as well as auditory, Klinger and Brunson (2009) found that officers
who had been involved in a shooting reported auditory exclusion/distortion regarding their
own shots, as well as those of others. Our findings show that errors in memory are not
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universal across types of detail, and so inaccuracy of detail of one element of an event does
not necessarily imply inaccuracy of other, or different forms of, details. In other words,
failure of an officer to accurately recall a specific detail should not necessarily undermine
their whole account. The findings show the importance of including the sensory type of
details in the experimental design when exploring differences in memory for threat and
non-threat details. Failing to control for (or counterbalance) the sensory type across
conditions could artificially inflate, or mask, differences.

While this study adds to our understanding of officer memory, actual recall after a
critical incident is likely to depend on the form and method of questioning, not just the
timing. Our findings require further testing exploring police interview practices, in-
cluding the effects of a “walkthrough” and use of evolving video technology, to better
inform policy. Officers in our sample, as noted earlier, also tended to be male, older and
more experienced than the typical general duties (patrol) officer. While random
assignment to the experimental groups prevented this from affecting the between-
group differences (with no significant demographic differences between the groups),
replication on a larger and more varied sample would shed light on the extent to which
these findings generalise across samples that differ by factors such as age, rank, gender,
etc. There is also difficulty in teasing out memory from attention and our study was
limited to exploring only the former. Officer-involved shootings can unfold quickly and
likely involve multiple stimuli in the environment. It is unlikely officers attend to and
process all pieces of available information during this time. When a detail cannot be
recalled, or recognised, it is difficult to know whether the point of failure is retrieval or
an earlier one of attention or encoding; there may be no optimal interviewing time to
retrieve information not attended to and encoded in the first place. It is important to
have realistic expectations about what officers likely attend to during these events and,
therefore, what information may be retrievable, even under optimal conditions.

In conclusion, despite the limitations of our methodology, our study presents
empirical evidence relevant to the important police policy question of when to inter-
view officers after involvement in a critical incident, such as a shooting. Our findings
do not show that delaying an interview after involvement in a shooting has any benefits
to officers’ memory. As Hope (2016) notes, other (non-police) witnesses and victims
are typically not afforded a rest period before they are interviewed, since the eyewitness
memory literature has shown delay increases the likelihood of forgetting and memory
contamination. Notwithstanding obvious injury or trauma, our findings suggest that
interviews of police officers should follow the same protocol as for non-police.
Delaying an officer interview is likely to worsen memory, particularly for non-threat
details of the event. Further, being questioned immediately also helped those officers
remember more details when asked again later.

However, it is important to note that it was very common for the officers to
misremember details, and also change their responses to questions, showing memory
can be unreliable. When officers are involved in critical incidents, they are often
expected to recall details of the event, explain their actions and justify their decisions.
Where officers are unable to recall details, or their accounts change over time, this can
be problematic for an investigation but also potentially undermine the perceived
legitimacy of both the officer and the investigation process. Understanding the limita-
tions of officers’ memory is, therefore, beneficial not only for investigators, but also the
media, public and the courts. Police officers are often held to higher standards than the
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general public, but our findings show that, regardless of their specialist training, police
officers are still vulnerable to the fallibilities of human memory.
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Appendix: Significant interactions extraneous to hypotheses

While not a hypothesis, the interaction between threat and sensory type was significant for
the condition 1 (immediate) and condition 2 (delayed) data, F(2, 478.34)=41.60,
p<0.001 (see Fig. 3). Pairwise comparisons showed that participants recognised signif-
icantly more visual details that were threat related than non-threat related (mean differ-
ence =28.26, SE=3.73, #(1, 478.34)="7.58, p<0.001, 95% CI 20.94, 35.59]). Partici-
pants also recognised significantly more threat-related spatial/temporal details than non-
threat related (mean difference = 8.27, SE =3.73, #(1, 478.34)=2.22, p<0.001, 95% CI
[0.95, 15.60]), although this difference was not as large as for visual details. Conversely,
for auditory details, participants recognised significantly fewer threat-related than non-
threat-related details (mean difference =—19.62, SE=3.73, «(1, 478.34)=—15.26,
p<0.001, 95% CI [-26.95, —12.29]). The three-way interaction between condition,
threat and sensory type was not significant, F(2, 478.34) = 0.82, p = 0.440.
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Fig. 3 Mean percentage of correct answers and standard errors, for the two-way interaction of visual, auditory
and spatial/temporal details by threat/non-threat (for condition 1 and condition 2)

There was also a significant interaction between threat and sensory type for the condition
1 (immediate) and condition 3 (repeated) data (F(2, 500.44) = 69.64, p < 0.001) (see Fig. 4).
Pairwise comparisons revealed that, when questioned about visual details, participants
recognised more threat- than non-threat-related details (mean difference =24.56, SE =
3.28, «(1, 500.44)=7.49, p <0.001, 95% CI [18.12, 30.99]). However, the opposite was
true for auditory details, with less threat than non-threat details recognised correctly (mean
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difference =—29.56, SE=3.28, «(1, 500.44)=-9.01, p<0.001, 95% CI [-36.01, —
23.14]), and there was no significant difference between recognition of threat- and non-
threat-related spatial/temporal information (mean difference =4.03, SE =3.28, «(1,
500.44)=1.23, p=0.22,95% CI [-2.41, 10.46).
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Fig. 4 Mean percentage of correct answers and standard errors, for the two-way interaction of visual, auditory
and spatial/temporal details by threat for group 1 (conditions 1 and 3)

The interaction of threat and sensory type was also significant for the condition 2
(delayed) and condition 3 (repeated) data, (F(2, 470.31)=43.02, p<0.001) (see Fig. 5).
Pairwise comparisons showed that, for visual details, participants recalled significantly more
threat-related than non-threat-related items (mean difference =29.63, SE=3.74, «(1,
470.31)=7.92, p<0.001, 95% CI [22.28, 36.98]). Participants also recalled significantly
more threat-related spatial/temporal details than non-threat related (mean difference = 7.95,
SE=3.74,1(1,470.31)=2.13, p = 0.034, 95% CI [0.60, 15.30]), although this difference was
not as large as for visual details. The opposite pattern was evident for auditory details, where
participants recalled significantly fewer threat-related than non-threat-related details (mean
difference =—19.30, SE=3.74, 1(1,470.31) =— 5.16, p < 0.001, 95% CI — 26.65, — 11.96)).

100

920

80 I

70

60

50 I e

40 I

30 ol o
20

10

0
Visual Auditory Spatial
Threat Non-threat

Fig. 5 Mean percentage of correct answers and standard errors, for the two-way interaction of visual, auditory
and spatial/temporal details by threat/non-threat (for condition 2 and condition 3)
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