
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/322351013

Law Enforcement Memory of Stressful Events: Recall Accuracy as a Function of

Detail Type

Article · December 2017

DOI: 10.19151/LEEF.2017.1703c

CITATION

1
READS

274

4 authors:

Some of the authors of this publication are also working on these related projects:

Prone to Standing: The Duration of Movement View project

Training and safety: Potentially lethal blue-on-blue confrontations. View project

Mark Hartman

Iowa State University

13 PUBLICATIONS   16 CITATIONS   

SEE PROFILE

Dawn A. O'Neill

Force Science Institute

11 PUBLICATIONS   22 CITATIONS   

SEE PROFILE

John O'Neill

Contextual Behavioral Science Institute

13 PUBLICATIONS   45 CITATIONS   

SEE PROFILE

William J. Lewinski

Force Science Institute

22 PUBLICATIONS   145 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Mark Hartman on 31 October 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/322351013_Law_Enforcement_Memory_of_Stressful_Events_Recall_Accuracy_as_a_Function_of_Detail_Type?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/322351013_Law_Enforcement_Memory_of_Stressful_Events_Recall_Accuracy_as_a_Function_of_Detail_Type?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Prone-to-Standing-The-Duration-of-Movement?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Training-and-safety-Potentially-lethal-blue-on-blue-confrontations?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mark_Hartman2?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mark_Hartman2?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Iowa_State_University?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mark_Hartman2?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dawn_Oneill3?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dawn_Oneill3?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dawn_Oneill3?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John_Oneill32?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John_Oneill32?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/John_Oneill32?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William_Lewinski?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William_Lewinski?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William_Lewinski?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mark_Hartman2?enrichId=rgreq-e98f2ce7073395f9401ab3b0062e6a1a-XXX&enrichSource=Y292ZXJQYWdlOzMyMjM1MTAxMztBUzo2ODc4NzkwOTc0MzAwMTdAMTU0MTAxNDU2NTM4MQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Law Enforcement Executive Forum • 2017 • 17(3)22

Law Enforcement Memory of Stressful Events: 
Recall Accuracy as a Function of Detail Type

Mark Hartman, Kinesiology, Iowa State University
Dawn O’Neill, Division of Research, Force Science Institute
John O’Neill, Division of Research, Force Science Institute
William Lewinski, Division of Research, Force Science Institute

Abstract 

As required by the law, officers must report and document deadly force encounters. Discrepancies between 
an officer’s report and contradictory forensic evidence may jeopardize the officer’s credibility, implying 
purposeful omission or distortion of information. The primary purpose of the present study was to exam-
ine the relationship between types and accuracy of details reported by officers following a physiologically 
arousing simulated deadly force scenario. Specifically, we assigned officers to four groups based on overall 
accuracy quartiles to determine if high performers report different details than lower performers. We rep-
licated and extended the classification of detail types employed by Hope, Gabbert, and Fraser (2013) and 
Hope et al. (2016) to include details about verbal interactions and critical details (i.e., hidden hand and 
number of shots fired). Free recall accuracy and the impact of video review were assessed at a four- to ten-
week follow-up. Overall accuracy levels were high and did not significantly change over time. Reports with 
more details contained more errors. Errors were most likely to occur for verbal details. Roughly half of the 
officers recalled the hidden hand. Those who did reported fewer verbal details and more location details. 
Officers recalled approximately half of the actual number of shots fired. Video review may have positively 
influenced accuracy, but findings were limited by the small sample of follow-up data. These findings sug-
gest that those involved in the analysis of officer memory should be aware of how the amount and type of 
details reported may impact recall of critical information.

Introduction

Law enforcement is an inherently stressful pro-
fession that places officers at disproportionate 
risk of developing various physiological and 
psychological ailments in relation to the gen-
eral population (Miller, 2006). Police officers 
experience significant stress during deadly 
force encounters with dangerous individuals 
(Anshel, 2000; Dantzer, 1987); and in prac-
tice, officers are likely to routinely face highly 
stressful situations that may result in injury or 
death (Karlsson & Christianson, 2003; Lamb, 
Weinberger, & DeCuir, 2002). As required 
by the law or policy, officers must report and 
document these incidents, often under dis-
tress (Alpert, 2009). Discrepancies between an 

officer’s report and any contradictory forensic 
evidence may jeopardize the officer’s credibil-
ity, implying purposeful omission or distortion 
of information (Lehr, 2009). Memory errors can 
result in severe consequences such as termina-
tion or imprisonment (Artwohl & Christensen, 
1997). Such outcomes suggest an expectation 
that officers have exceptional memory about 
lethal force encounters, which are often visu-
ally complex, dynamic, highly threatening, and 
rapidly evolving.

Eyewitness research has established that memo-
ries are often unreliable (for review, see Bothwell, 
Deffenbacher, & Brigham, 1987; Deffenbacher, 
1980) and susceptible to misinformation (Hope, 
Gabbert, & Fraser, 2013; Loftus, 1979; Morgan, 
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Southwick, Steffian, Hazlett, & Loftus, 2013). 
Furthermore, the detrimental impact of acute 
stress on eyewitness memory is well-docu-
mented (Christainson, 1992; Deffenbacher, 1983; 
Deffenbacher, Bornstein, Penrod, & McGorty, 
2004). Stress-related hormones (i.e., cortisol, epi-
nephrine, and norepinephrine) and amygdala 
activation during significant events likely play 
a regulatory role in the consolidation of mem-
ories. In general, emotionally significant events 
tend to result in stronger memories (McGaugh, 
2000, 2004; McGaugh & Roozendaal, 2008). 
However, stress-related hormones do not 
always benefit memory, and research is needed 
to examine the basis for a possible inverted-U 
dose effect—that is, high levels of stress-related 
hormones will likely have adverse effects on 
memory (McGaugh, 2015). 

A handful of studies have demonstrated the 
detrimental effects of stressful conditions on 
officer memory as assessed by suspect recog-
nition (Morgan, Doran, Steffian, Hazlett, & 
Southwick, 2004), digit span (i.e., a sequence 
of numbers), drawing tasks (Morgan et al., 
2006; Taverniers, Smeets, Van Ruysseveldt, 
Syroit, & von Grumbkow, 2011; Taverniers, Van 
Ruysseveldt, Smeets, & von Grumbkow, 2010), 
and path of travel (Lewinski, Dysterheft, Priem, 
& Pettitt, 2014). These studies suggest that an 
officer’s memory for more complex tasks, such 
as recall of details from role-plays and simula-
tions in an applied setting, may also be impaired 
by stress (for a review, see Hope, 2016).

Yuille and colleagues evaluated the memory 
of non-stressful (polite and cooperative) and 
stressful (belligerent and uncooperative) role-
play scenarios by 110 police recruits (Yuille, 
Davies, Gibling, Marxsen, & Porter, 1994). 
Recruits in the stressful condition provided 
significantly less information but higher accu-
racy in their reports after one week and again 
after 12 weeks as compared to those in the 
non-stressful condition. The authors suggest 
that police recruits in the stressful condition 
may have focused directly on the source of 
the stress during the scenario, resulting in 
the exclusion of peripheral details. A weapon 

focus effect has been demonstrated in both 
police and civilians whereby recall accuracy 
is higher for details about a weapon (i.e., 
source of stress) as compared to details in the 
surrounding environment (Fawcett, Peace, 
& Greve, 2016). However, focal details are 
not always recalled accurately. For instance, 
Meyerhoff et al. (2004)  placed 90 police train-
ees in a stressful interactive simulated hos-
tage situation. Participant recall accuracy was 
assessed for shot placement and the time at 
which they used lethal force. The authors 
reported that only 43% of the trainees accu-
rately recalled their shot placement, and 57% 
of officers accurately remembered when in 
the scenario they used lethal force.

Stanny and Johnson (2000) found that 40 
police officers with an average of 7.8 years 
of experience in law enforcement recalled 
significantly fewer details from a simulated 
shooting scenario as compared to a non-shoot-
ing scenario. In a second experiment, the 
authors found that police officers (active offi-
cers) and citizen witnesses (bystanders) did 
not differ significantly in the accuracy of their 
reports. However, both police officers and cit-
izens were significantly less accurate in their 
reports during the simulated shooting sce-
nario as compared to the non-shooting sce-
nario. In addition, police officers experienced 
more stress than did citizens as measured by 
electro-dermal indices and self-report.

A study conducted by Beehr, Ivanitskaya, 
Glaser, Erofeev, and Canali (2004) involved 
194 police officers with an average of ten 
years of work experience in law enforce-
ment. Officers were assigned to three stress 
conditions: (1) a live-fire simulation scenario 
(high), (2) a videotape of live-fire simulation 
(medium), and (3) a videotape of a non-shoot-
ing simulation (low). Results suggest that 
even medium levels of stress, as indicated 
through self-report, can impact long-term 
(12 weeks) officer memory for a simulated 
crime scene. It was noted that confidence in 
reporting did not correlate with the accuracy 
of officer reports and that officers were more 
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likely to remember task-relevant information 
as compared to peripheral details.

Hulse and Memon (2006) evaluated the quan-
tity and quality of memory in 70 officers 
with an average of 12 years of experience in 
law enforcement. Officers were divided into 
“shoot” (gun threat) and “no shoot” (no gun) 
groups in which they were exposed to a video-
taped simulation of a domestic dispute. Results 
indicated that those in the shoot condition pro-
vided significantly less information but were 
more accurate than those in the no shoot con-
dition. Interestingly, self-reported arousal was 
higher in the shoot condition, but heart rate did 
not differ significantly across conditions. 

Hope and colleagues demonstrated the effect 
of strenuous physical arousal on the memory 
of police officers (Hope, Lewinski, Dixon, 
Blocksidge, & Gabbert, 2012). Fifty-two offi-
cers with an average of eight years of expe-
rience in law enforcement participated in 
either an exertion (high-intensity physical 
assault exercise) or a non-exertion (no exer-
cise) condition. Officers in both groups were 
then exposed to a simulated incident scenario 
involving one critical and one incidental 
target individual as well as numerous weap-
ons. After a short recovery period, officers in 
the exertion condition provided significantly 
less accurate information about critical and 
incidental target individuals than those in the 
non-exertion group. Those in the exertion con-
dition were also less likely to correctly iden-
tify the critical target in a line-up. In support 
of an inverted-U effect of arousal on perfor-
mance, the authors concluded that strenuous 
physical exertion was related to less accurate 
short-term recall and recognition. 

Hope et al. (2016) examined the memory 
of 76 officers with an average of 12 years of 
experience in law enforcement. Officers were 
assigned to either active witness or observer 
witness roles during a live role-play involving 
an armed perpetrator. Active witnesses had a 
larger physiological response than observer 
witnesses, provided significantly fewer 

correct details, and provided more incorrect 
information about the weapon. These findings 
suggest that active and observer witnesses 
may differ in their experience and recall of 
the same event. There was no significant dif-
ference in the amount of incorrect details or 
overall accuracy between conditions, and 
accuracy did not differ significantly between 
closed questions and free recall between 
the two groups. However, on average, both 
groups performed significantly better on free 
recall (92%) than on closed questions (57%). 

Previous research on officer memory utilized a 
methodology involving classification of partic-
ipant responses into detail types (Hope et al., 
2013, 2016). Information was classified as an 
action (A), person (P), object (O), setting (S), 
or temporal (T) detail and coded for accuracy. 
Categorical analyses included overt physi-
cal actions but not verbal behavior. Analyses 
involved the examination of critical details 
that may be important in subsequent legal 
proceedings. However, previous research has 
only reported group differences for overall 
memory (i.e., combined detail types) and has 
not examined accuracy by detail type or how 
memory of specific detail types may relate to 
memory of critical details (e.g., hidden hands 
and number of shots fired). 

Additionally, a relatively unexplored topic in 
police officer memory research is the impact 
of video review on free recall. Video footage of 
police behaviors is a particularity timely issue 
in the present social-political climate. In March 
of 2015, President Barrack Obama approved 
an initiative to allocate $75 million over a 
three-year period to the Justice Department 
for the purchase of body-worn cameras (BWC) 
for local police departments (“Obama Team 
Will Fund,” 2015). While virtually no research 
has examined the relationship between video 
review and memory, a pilot study conducted 
by Dawes et al. (2015) found police officer 
recall of error rates for an incident was 40% 
lower when officers were able to review video 
of the incident compared to no video review.
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The primary purpose of the present study was 
to examine the relationship between types of 
details and accuracy of details reported by 
officers following a physiologically arousing 
simulated deadly force scenario. Specifically, 
we assigned officers to four groups based 
on overall accuracy quartiles to determine if 
high performers report different details than 
lower performers. We replicated and extended 
the classification of detail types employed by 
Hope et al. (2013) and Hope et al. (2016) to 
include details about verbal interactions, crit-
ical details related to the threat (i.e., hidden 
hand), and details related to the simulated 
deadly force (i.e., number of shots fired). Free  
recall accuracy and the impact of video review 
were assessed at a four- to ten-week follow-up.

Methods

Participants

An original sample of 94 officers from police 
departments from Oregon and Washington 
volunteered to participate in the study. 
Officers were recruited through information 
provided to department supervisors and 
given researcher contact information to anon-
ymously volunteer for the study. All officers 
were informed that the primary purpose of 
the study was to better understand officer 
movement and responses to a threatening traf-
fic stop. Additionally, officers were told their 
participation and performance were confi-
dential and not accessible by their department 
or supervisors. Of the 94 officers, seven were 
unable to participate in the memory portion 
of data collection and, therefore, were elimi-
nated from data analysis, resulting in a final 
sample size of 86 officers (74 male, 12 female) 
who were 27 to 56 years young (M = 38.7, 
SD = 7.3 years). The final sample included 
officers with the following rankings: one 
Captain, one Corporal, three Deputies, two 
Deputy Sheriffs, nine Detectives, 62 Officers, 
one School Reserve Officer, four Sergeants, 
and three Senior Reserve Officers. Average 
experience in law enforcement was 12.3 years 
(SD = 7.4, range 1 to 34). The average number 

of traffic stops conducted each week was 14.4 
stops (SD = 15.9), which ranged from 0 to 80 
stops. Prior to beginning the study, all officers 
signed the informed consent, and all proce-
dures were pre-approved by an institutional 
review board for the protection of human 
subjects as a part of a larger study about offi-
cer behavior during traffic stops (for previ-
ous publications, see Lewinski, Dysterheft, 
Seefeldt, & Pettitt, 2013; Lewinski et al., 2014).

Design

Officers were assigned to one of four overall 
accuracy quartiles for a between-group anal-
ysis. A manipulation check was conducted to 
determine if the accuracy quartiles were sig-
nificantly different. The main effect for group 
was significant (F(3, 85) = 82.414, p < .001), con-
firming accuracy rates were different between 
all quartile groups. All officers were exposed 
to the same conditions and test materials. 

Setting and Materials

The stimulated traffic stop was performed in 
a large, open warehouse located at a police 
department’s training site in the United States. 
The warehouse contained a police department 
squad car and a 2004 Ford Taurus positioned 
in front of and slightly to the right of the squad 
car in such a manner as to simulate a roadside 
traffic stop (Payton & Amaral, 1996; Perry, 
1998).  Officers were given earplugs, eye pro-
tection, a black baseball cap with ID number, 
and an orange armband to indicate they had 
cleared the safety-check portion of the study. 
A trained actor playing the role of the driver 
in the traffic stop scenario was also equipped 
with a handgun loaded with multiple rounds 
of Simunition ammunition. The warehouse 
was ventilated between officers to remove 
excess smoke created by the Simunition and 
to prevent officers from detecting that there 
would be gunfire during the experiment. All 
officers completed three traffic stop scenario 
trials that were videotaped (Flip Video Ultra 
HD, Flip Technology, Irvine, CA, USA) from 
both a ground level (60 Hz) and an overhead 
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position (30 Hz). The ground-level camera 
was placed perpendicular to the plane of the 
front bumper of the Taurus. The overhead 
position was filmed using a scissor lift (Genie, 
Redmond, WA, USA).

Cardiac Measurement

A SOLO 915 wrist-worn heart rate monitor 
was used to measure heart rate. Heart rates are 
expressed relative to the officer’s age-predicted 
maximal heart rate using the following equa-
tion (Tanaka, Monahan, & Seals, 2001): 

Age Predicted Maximal Heart Rate = 208 - (Age * 0.7)

Procedures 

Before entering the warehouse testing area, 
all officers were taken through a safety check 
in which they traded their duty firearm for 
an approved training gun with one round 
of Simunition ammunition and an empty 
magazine. 

Experimental Scenario

Upon arrival to the testing location, officers were 
informed that they would be completing numer-
ous traffic stop scenarios that may or may not 
escalate. To ensure a valid stress response to the 
scenario, officers were not informed of exactly 
how many trials they would complete or how 
a trial might escalate. Officers were instructed 
that they would be completing a roadside traffic 
stop, occurring because the driver (i.e., the sub-
ject) exceeded the posted speed limit by 10 mph. 
Officers began each trial by standing behind the 
open driver side door of the police cruiser. Trial 
onset began when the lead researcher provided 
the officer with a verbal indication to begin. The 
trial was complete when the leading researcher 
blew a whistle. 

For the scenario, officers were instructed to 
interact with the driver as they normally would 
during a routine traffic stop. Three trials were 
used to simulate the multiple approaches offi-
cers make during a single traffic stop. Ordinarily, 

officers will approach a vehicle, make it known 
they are law enforcement, convey the reason 
for the stop, and ask for necessary driver doc-
uments (i.e., license, registration, and proof of 
insurance). Then, the officer would return to 
the patrol vehicle to verify documents and may 
issue a ticket or warning when returning to the 
stopped vehicle. If the officer has questions, he 
or she may approach the vehicle a second time 
before issuing a ticket or warning. Additionally, 
if the stop escalates to a high risk or felonious 
stop, the officer may call for back-up and wait 
to re-approach until support arrives.

During the first two trials, the driver only ver-
bally confronted the participant, proclaiming 
that he was a confederate, sovereign nation, no 
longer a citizen of the United States, and was 
not required to follow state or U.S. laws. Lasting 
approximately 45 s each, the initial two trials 
emulated an abnormal situation designed to 
distract officers and thus aid in the physiolog-
ical arousal from the deadly threat posed in the 
third trial. 

Similar to the first two trials, the third trial 
involved a verbal confrontation. At a random-
ized time, the driver of the vehicle escalated 
the trial to a use-of-force situation by pointing 
a firearm at the participant and firing multiple 
Simunition rounds. After officers responded 
(i.e., retreated behind the vehicle, drew their 
weapons, etc.), the lead researcher blew the 
whistle to end the scenario. The third trial was 
of shorter duration than the first two trials (M 
= 20 s, SD = 7 s, range: 9 to 44 s). No significant 
difference in trial duration was found between 
the high and low memory performers (F(3, 81) 
= 2.095, p = .11). Officers were taken into a quiet 
room to complete the memory phase of the 
study. 

Free Recall Task 

In a randomized order, officers completed a 
free recall essay and two pointed questions 
pertaining to threat cues and body position 
of the officer. For the free recall, officers were 
instructed to “Please describe everything 
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you can remember about your final approach 
including what happened before, during, and 
after the assault as fully and in as much details 
as possible. You may use the back of this sheet 
or ask for more paper if needed.” Officers were 
allowed as much time as necessary to complete 
the task. Following the free recall assessment, 
all officers were provided with the opportunity 
to review footage of the third trial with a retired 
police psychologist. Some officers elected not 
to review the footage due to time constraints 
(needing to return to work). 

Officers were contacted by e-mail at either 
four or eight weeks after the experiment for a 
follow-up free recall assignment pertaining to 
their memory of the third trial. Responses were 
received between four and ten weeks after the 
initial recall task. Officers were given a prompt 
to “Please describe everything you can remem-
ber about your final approach during the traffic 
stop scenario including what happened before, 
during, and after the assault as fully and in as 
much detail as possible.” Officers were asked 
whether they viewed their video footage and 
if they had discussed the scenario details with 
any person since the day of testing.

Coding

Types of Details 

The information reported in the free recall 
and in the follow-up free recall questions 
were coded for category using a coding 
scheme adapted from Hope et al. (2016). 
Table 1 contains category types, definitions, 
and examples. Subjective responses related to 
the driver’s demeanor (“He looked angry”), 
subjective appraisals (“I couldn’t move fast 
enough”), or statements justifying the offi-
cer’s behavior (“in order to get a clear shot”) 
were not included in the analysis of recall 
data given the difficulty of objectively analyz-
ing the veracity of subjective evaluations. 

Accuracy of Details 

For each statement, the veracity of the 
account was cross-checked with ground-level 
video recordings. The participant’s report of 
behavior, object reference, object description, 
person description, and location details had 
to exactly match video footage to be coded as 
accurate. Verbal details were given more leni-
ency such that details were coded as accurate 
if they conveyed the same meaning or func-
tion. For example, if the participant recalled, 
“The driver said, ‘I’ve got to get out of here,’” 
but the driver said, “I’ve got to go” or “I need 
to leave,” the detail was recorded as correct. 
Following a similar process as described 
above, a two-stage coding process was 
applied. In the first stage, each officer’s coded 
free recall was compared to a video recording 
of the third trial of the scenario. Each detail 
in the coded free recall was marked as either 
present in the video (3), not present (0), or 
not verifiable (NV). If it was not possible to 
objectively verify any aspect of an officer’s 
account (NV), such as subjective evaluations, 
this information was excluded from further 
analyses. For objective information coded 
(0), video review of the first and second trials 
were examined to determine if the falsely 
reported information occurred in earlier trials 
(i.e., blending). Details were re-coded as (1) if 
the reported information occurred during the 
first trial, a (2) if the information occurred 
in the second trial, a (12) if the information 
occurred in the first and second trials, and a 
(0) code was retained if the information did 
not occur in any of the trials. 

Number of Shots Fired 

Video analyses of the officer’s third trial was 
used to quantify the number of shots fired by 
the driver. Two raters independently deter-
mined the number of shots fired by the driver 
on a frame-by-frame basis using commercial 
video software (Dartfish ProSuite 6.0, Dartfish, 
Alpharetta, GA, USA), counting the number of 
ejected shell casings, muzzle flashes, and peak 
acoustic amplitudes (Time-Based Fast Fourier  
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Table 1. Definitions for coding categories with examples

Categories Definition Examples

Object Reference (OR) First mention of an object that is unrelated to a person’s 
physical description

firearm, gunshot,  
paperwork, briefcase

Object Descriptors (OD) Descriptions and conditions of referenced objects unrelated 
to a person’s physical description 

black, semi-automatic, 
Ford, not tinted

Person (OP) Physical description of officer or driver, including specif-
ic details related to items on body, parts of the body, or 
appearance of the body

hands, torso,  
Caucasian, adult

Location (L) References to locations, positions, orientations, and direc-
tions 

right, left, rear, center 

Behavior (B) Physical movements or actions of the driver or officer; action 
details include any information about what an individual was 
doing at any point within the scenario, excluding all verbs 
related to sensory perception. 

ran, disengaged, fired, 
grabbed 

Verbal Dialogue (V) Audible verbal exchange of statements between officer and 
driver during the scenario

“I asked for his license 
and registration. The 
driver said he didn’t  
follow my laws and 
needed to go.” 

Critical Detail (CR) Any mention of the driver’s right hand being concealed, 
hidden, out of view, or obstructed by an object 

concealed, out of view, 
obstructed, not visible 

Subjective Evaluations– 
Driver Demeanor (SE-
DD)

Verbal or nonverbal communication by the driver such 
as physical behaviors, facial expressions, body posture, 
gestures, uncertainty of circumstance (not uncertainty of 
memory), eye movements, touch, and the use of space that 
the officer interprets or labels with a specific adjective 

aggressive, rigid, hostile, 
argumentative, uncom-
fortable

Subjective Evaluations– 
Situation  
Appraisal (SE-Sap)

Officer’s subjective evaluations of the situation, including 
emotions, perceptions of time, intentions, and intuitions—
not including the driver’s demeanor 

felt, frustrated, distract-
ed, threatened, caught 
me off guard, startled 
me

Subjective Evaluations–
Justification (SE-J)

Officer explanatory statement or reasoning for own  
behavior

because of, in order to, 
in an attempt to, trying 
to show my respect, 
intended 
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Transform) exceeding 80 decibels (Guida, 
Diniz, & Kinoshita, 2011) processed by com-
mercial audio software (Audacity 2.1.2, Boston, 
MA, USA). 

Interobserver Agreement 

A second coder, blind to participant experi-
ence, physiological arousal, and exposure to 
video review, coded a random sample (30%) 
of the initial and follow-up free recall reports.
Inter-rater reliability, as measured by kappa, 
was above .7 for initial recall detail categories 
(ĸ = .89), accuracy for initial recall (ĸ = .80), ini-
tial recall blending (ĸ = .73), initially reported 
shots fired by driver (ĸ = .83), follow-up 
recall detail categories (ĸ = .84), accuracy for 
follow-up recall (ĸ = .88), follow-up recall 
blending (ĸ = .73), and reported shots fired 
by driver at follow-up (ĸ = 1), suggesting sub-
stantial to high levels of agreement (Landis 
& Koch, 1977). Agreement was also high for 
number of shots fired by driver via video 
review (ĸ = .94). Exact agreement inter-ob-
server agreement (IOA) was also used as it 
is a stringent measure of coder reliability and 
is calculated by comparing each coder on a 
case-by-case basis and then dividing the total 
correct items by total responses (correct and 
incorrect) and multiplying by 100 (Kazdin, 
2010). Exact agreement IOA was high across 
initial recall (91%), accuracy (96%), blending 
(88%), reported shots fired (87%), follow-up 
recall (87%) and follow-up accuracy (97%), 
follow-up blending (95%), and follow-up 
reported shots fired (100%). 

Statistical Analysis 

All analyses were conducted using Statistical 
Package for the Social Sciences [SPSS], Version 
24.0 (SPSS Inc. Chicago, IL, USA).

Results

Cardiac Measurement

Percentage of maximum HR (%HRmax) for 
Trial 3 (M = 68.8%, SD = 11.0%) was signifi-
cantly higher than Trial 2 (M = 64.5%, SD = 
10.7%), Trial 1 (M = 65.1%, SD = 11.2%), and 
baseline (M = 44.8%, SD = 7.6%; F(4, 320) = 
233.951, p < .001) %HRmax. Accuracy quar-
tiles did not significantly differ by Trial 3 
%HRmax (F(3, 83) = .372, p = .774).

Detail Types

Table 2 displays descriptive statistics for detail 
types, accuracy rates, and blending for ini-
tial and follow-up recall. The total number of 
officer details and the total number of driver 
details were significantly different (t(85) = 2.54, 
p = .013, 95% CI [.56, 4.60]) such that partici-
pants recalled a greater number of driver than 
officer details, on average. Officer detail accu-
racy and driver detail accuracy were also sig-
nificantly different (t(85) = 2.964, p = .004, 95% 
CI [.015, .080]) such that accuracy of recalled 
details was higher for officer than driver-re-
lated details. The majority of officer and driver 
detail inaccuracies were verbal (89%, 41%) fol-
lowed by object reference (6%, 27%), person 
(1%, 12%), behavior (1%, 10%), and object 
description (1%, 7%), respectively. Participants 
also erred on 3% of driver location details. 

A significant main effect was found for the 
number of details reported across detail cat-
egories (F(1,85) = 794.458, p < .001). As can 
be seen in Table 2, officer behavior was the 
most commonly reported detail, followed by 
driver description and driver object details. 
The lowest reported detail categories were 
subjective evaluations related to situation 
appraisal, officer description, and subjective 
justifications of officer behavior, respectively. 
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Table 2. Descriptive Statistics for Details, Accuracy Rates, and Blending for Initial and 
Follow-up Free Recall

Number of 
Details 

Recall  
Accuracy (%)

Number of 
Blended  
Details

Number of  
Follow-up 

Details 

Follow-up 
Recall  

Accuracy (%)

Number of  
Follow-up  

Blended Details 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
Detail Type [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]

Officer_OR 2.7 (1.4) 96.4 (14.0) 0 2.8 (1.9) 96.1 (10.3) 0

 [2.4, 3.0] [93.3, 99.5] [1.8, 3.8]   [90.4, 100.0]

Officer_OD .6 (.6) 97.9 (14.4) 0 .6 (.6) 100.0 0

      [.5, .7]    [93.7, 100.0] [.3, 1.0]

Officer_P       .2 (.5)     97.1 (12.1) 0 .4 (.5) 100.0 0

      [.1, .3]    [90.8, 100.0] [.2, .7]

Officer_L 3.1 (2.5) 100.0 0 4.5 (3.6) 100.0 0

[2.5, 3.6] [2.6, 6.4]

Officer_B 5.0 (2.1) 99.0 (5.1) 0 5.3 (2.3) 100.0 0

[4.6, 5.5] [97.9, 100.0] 0 [4.1, 6.5]

Officer_V 2.0 (2.2) 47.6 (40.0) .9 (1.5) .9 (.8) 63.6 (50.4) .3 (.8)

[1.5, 2.4] [37.3, 58.0] [.6, 1.3] [.4, 1.3] [29.7, 98.0] [0, .7]

Total Officer 13.8 (5.4) 90.9 (13.0) 1.0 (1.3) 14.6 (7.6) 95.0 (9.9) 0.3 (0.8)

[12.7, 15.0] [88.1, 93.7] [.7, 1.3] [10.5, 18.2] [74.8, 100.0] [0, .7]

Driver_OR 3.4 (2.2) 78.3 (23.7) .2 (.6) 2.7 (2.5) 92.3 (27.7) 0

 [2.9, 3.9] [73.1, 83.4] [.1, .4] [1.4, 4.0]  [76.0, 100.0] 0

Driver_OD 1.8 (2.0) 89.3 (22.9) .2 (.4) 1.3 (1.7) 85.7 (37.8) .1 (.5)

[1.4, 2.3] [88.3, 95.3] [0, .3] [.3, 2.2] [50.8, 100.0] [0, .4]

Driver_P 3.7 (3.2) 94.4 (11.1) 0 2.6 (2.5) 95.5 (15.1) 0

[3.0, 4.4] [91.9, 97.0] [1.3, 4.0]  [85.3, 100.0]

Driver_L 2.1 (1.8) 97.6 (10.0) .1 (.3) 1.9 (1.8) 100.0 0

[1.7, 2.5] [95.3, 99.9] [0, .1] [1.0, 2.9]

Driver_B 2.6 (1.3) 91.5 (19.0) .2 (.5) 2.1 (1.3) 96.7 (12.9) 0

[2.3, 2.9] [87.4, 95.7] [.1, .3] [1.4, 2.7] [90.0, 100.0]

Driver_V 1.9 (2.0) 49.8 (39.7) .8 (1.3) 1.1 (1.5) 33.0 (46.5) .4 (.9)

[1.4, 2.3] [39.5, 60.2] [.6, 1.1] [.3, 1.9] [0, 71.4] [0, .9]

Total Driver 16.4 (8.3) 86.1 (13.7) 1.4 (2.3) 12.4 (9.3) 88.2 (23.3) .7 (.8)

[14.6, 19.2] [83.1, 89.0] [.9, 1.9] [7.4, 17.3]  [74.8, 100.0] [0, .4]
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SE_DD .5 (.8) -- -- 0 --

 [.3, .7]

SE_Sap .2 (.4) -- -- .4 (1.3) --

 [.1, .2] [.1, .7]

SE_J .5 (.8) -- -- .5 (1.2) --

[.3, .7] [.3, .8]

Overall 30.6 (10.9) 88.2 (12.0) 2.4 (3.3) 26.9 (14.0) 91.1 (12.9) 1.0 (.2)
[28.3, 32.9] [85.6, 90.7] [1.7, 3.1] [19.5, 34.4]  [84.0, 98.2] [0, .5]

Note: OR = Object Reference, OD = Object Descriptor, P = Person Descriptor, L = Location, B = Behavior, and V 
= Verbal. Recall accuracy % and follow-up recall accuracy % are percentages relative to each individual detail type. 
The subjective evaluation details SE_DD, SE_Sap, and SE_J were not scored for accuracy.

Correlation analyses were conducted to exam-
ine the relationship between the total percent-
age of correct recall details and the type of 
details recalled. Significant negative correla-
tions were found between total accuracy and 
number of officer verbal details (r = -.65, p < 
.001), number of driver verbal details (r = -.64, 
p < .001), and number of total recalled details 
(r = -.40, p < .001), indicating accuracy declined 
when officers reported more details in these 
categories. The collinearity statistics (i.e., vari-
ance inflation factor) was within accepted 
limits, and evidence of multicollinearity was 
not significant (Hair, Anderson, Tatham, & 
William, 1998 

Critical Detail 

Roughly half (52.3%) of officers reported the 
critical detail (i.e., concealment of the driver’s 
right hand). A one-way multivariate analysis 
of variance (MANOVA) was conducted to 
examine whether officers who reported the 
critical detail differed in the type and quan-
tity of recalled details compared to officers 
who did not report the critical detail. There 
was a statistically significant difference in the 
type and quantity of details reported based 
on reporting the critical detail (F(15, 70) = 
4.486, p < .001; Wilk’s Λ = .51, partial η2 = .49). 
Reporting the critical detail had a statistically 
significant effect on the number of driver 

object details (F91, 85) = 9.701, p < .01, par-
tial η2 = .104), the number of driver location 
details (F(1, 85) = 20.714, p < .001, η2 = .198), 
and the total number of driver details (F(1, 
85) = 9.159, p < .01, η2 = .098]. Bonferroni post-
hoc tests revealed that officers who reported 
the critical detail recalled significantly more 
driver object details (M = 4.1, SD = 2.6, 95% CI 
[3.5, 4.7], p < .01) compared to officers who did 
not report the critical detail (M = 2.7, SD = 1.3, 
95% CI [2.0, 3.3]). Officers reporting the crit-
ical detail recalled significantly more driver 
location details (M = 2.9, SD = 2.0, 95% CI [2.4, 
3.4], p < .001) compared to officers who did 
not report the critical detail (M = 1.3, SD = 1.2, 
95% CI [.8, 1.8]). Officers reporting the criti-
cal detail recalled significantly more driver 
details overall (M = 18.9, SD = 9.4, 95% CI 
[16.5, 21.2], p < .01) compared to officers who 
did not report the critical detail (M = 13.7, SD 
= 5.8, 95% CI [11.3, 16.2]) (see Figure 1).   

Detail Accuracy

Accuracy Quartiles

The number of officer verbal details reported 
depended on the level of total recall accu-
racy (quartiles) (F(3, 85) = 44.026, p < .001). 
Bonferroni post-hoc tests found officers in the 
highest accuracy quartile (Q4) reported sig-
nificantly fewer officer verbal details (M = .7, 
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SD = 1.3, 95% CI [.2, 2.5], p < .05) compared 
to Q1 officer verbal details (M = 3.8, SD = 2.8, 
95% CI [2.6, 5.1], p < .05) and Q2 officer verbal 
details (M = 2.4, SD = 1.7, 95% CI [1.6,  3.3], 
p < .05). There was no significant difference 
between Q4 and Q3; however, Q3 (M = 1.4, SD 
= 1.0, 95% CI [.9, 1.9]) reported significantly 
fewer details than Q1 (p < .05). No significant 
differences were found between Q3 and Q2.

The number of driver verbal details reported 
depended on the level of total recall accu-
racy (quartiles) (F(3, 85) = 31.55, p < .001). 
Bonferroni post-hoc tests found officers in the 
highest accuracy quartile (Q4) reported sig-
nificantly fewer driver verbal details (M = .8, 
SD = 1.1, 95% CI [.4, 1.3]) compared to Q1 (M = 
3.5, SD = 2.3, 95% CI [2.4, 4.5], p < .05). No sig-
nificant differences were found between Q4 
and Q3 (M = 1.3, SD = 1.9, 95% CI [.3, 2.2]) or 
Q4 and Q2 (M = 2.2, SD = 1.7, 95% CI [.4, 1.3]). 
However, officers in Q3 reported significantly 

fewer driver verbal details compared to Q1 (p 
< .05). No significant differences were found 
between Q3 and Q2 or Q3 and Q4. No signif-
icant differences were found between Q2 and 
any of the other quartiles. 

Officers in higher quartiles reported more 
accurate officer verbal details (F(3, 85) = 
23.323, p < .001)]. Bonferroni post-hoc tests 
found Q4 accuracy for officer verbal details 
(M = 99.7, SD = 1.9, 95% CI [98.9, 100]) was 
significantly greater than Q1 (M = 76.9, SD = 
16.6, 95% CI [69.5, 84.3], p < .05). Q4 was not 
significantly different from Q2 (M = 92.9, SD = 
7.2, 95% CI [89.2, 96.6]) or Q3 (M = 91.9, SD = 
7.8, 95% CI [88.0, 95.8]). Q3 was significantly 
higher than Q1 (p < .05). However, Q3 was not 
significantly different from Q2 or Q1. Q2 was 
significantly higher compared to Q1 (p < .05). 

Officers in higher quartiles reported more 
accurate driver verbal details (F(3,85) = 43.840, 

Figure 1. Proportions of recall detail types for officers who reported the critical detail (CR, driver's right hand con-
cealed) compared to officers who did not report the critical detail (No CR).  
* = Significantly more details than NO CR, p < .01 
** = Significantly more details than NO CR, p < .001
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p < .001]. Bonferroni post-hoc tests found that 
Q4 accuracy for driver verbal details (M = 
96.9, SD = 4.5, 95% CI [95.2, 98.6]) was signifi-
cantly higher than Q2 (M = 79.9, SD = 10.2, 
95% CI [74.6, 85.1], p < .05) and Q1 (M = 71.1, 
SD = 12.6, 95% CI [65.5, 76.6], p < .05). No 
significant differences were found between 

Q4 and Q3 (M = 92.9, SD = 5.8, 95% CI [90.0, 
95.8]). Q3 was significantly greater than Q2 (p 
< .05) and Q1 (p < .05). Q2 was significantly 
greater than Q1 (p < .05). 

Total accuracy was negatively correlated with 
the total number of details reported (r(85) 

Figure 2. Average number of blended details (reported details overlapping multiple trials) by total accuracy quar-
tiles. Error bars represent standard error.  
* = Significantly different from Q1, p < .001 
˟ = Significantly different from Q2, p < .01 
҂ = Significantly different from Q3, p < .001
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= -.40, 95% CI [-.6, -.23], p < .001), the total 
number of blended details (r(85) = -.82, 95% 
CI [-.95, -.70], p < .001), and the total number 
of verbal details (r(85) = -.73, 95% CI [-.87, 
-.58], p < .001).

As can be seen in Table 2, officers demon-
strated a high level of overall accuracy (M = 
88.2%) across detail types. However, 80.2% 
of officers reported one or more errors in 
their recall. Only 8.1% of officers (n = 7) had 
100% recall accuracy and mentioned the crit-
ical detail (i.e., the hidden right hand). Errors 
involving blending and shots fired by the 
driver will be discussed below.

Blending

Fifty-four officers (63.1%) blended one or 
more details in their free recall (M = 2.4, SD 
= 3.3, 95% CI [1.7, 3.2]). Officer verbal details 
(M = .9, SD = 1.5, 95% CI [.6, 1.3]) and driver 
verbal details (M = .8, SD = 1.3, 95% CI [.6, 1.1]) 
accounted for large proportions of the total 
blended details (Table 2). As shown in Figure 
2, blending occurrence was significantly dif-
ferent across all accuracy quartiles [F(3, 85) 
= 30.417, p < .001]. Bonferroni post-hoc analy-
sis revealed that officers in Q4 (M = .2, SD = 
.7, 95% CI [-.1, .5]) blended significantly less 
details compared to officers in Q2 (M = 2.8, 
SD = 1.7 ,95% CI [1.9, 3.7]), and officers in Q1 

Figure 3. Correlation between the number of shots fired by the driver and the difference in the number of driver shots 
recalled by the officer (solid line; r = .86, p < .01). N = 51. Note: Solid circles can represent multiple officers.
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(M = 6.2, SD = 4.0, 95% CI [4.4, 8.0]) (F(3,85) = 
30.417, p < .001]. Officers in Q3 (M = 1.0, SD 
= 1.5, 95% CI [.3, 1.7]) blended significantly 
fewer details than officers in Q2 and officers 
in Q1. Officers in Q2 blended significantly 
fewer details than officers in Q1. 

Shots Reported

Fifty-one officers (59.3%) reported the number 
of shots fired by the driver, but only five offi-
cers (9.8%) correctly recalled the exact number 
of shots fired. For these five officers, the aver-
age number of shots fired during the simula-
tion was 1.6, SD = 1.1, 95% CI (1.0, 3.0), while 
the average for all officers was 4.0, SD = 1.8, 
95% CI (3.6, 4.6). Overall, the recalled number 

Figure 4. Initial and follow-up free-recall accuracy percentages between officers who reviewed their simulation on 
video and officers who did not review their video
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of shots fired by the driver (M = 2.0, SD = .9, 
95% CI [1.8, 2.3]) and the actual number of 
shots fired by the driver (M = 4.1, SD = 1.8, 
95% CI [3.6, 4.6]) was significantly different (t = 
8.746, p < .001). An error difference score (inac-
curacy ratio) was calculated as the difference 
between the actual number of shots fired and 
the recalled number of shots fired. On average, 
officers underreported the number of shots 
fired by a factor of 2.0. Inaccuracy increased as 
a function of the number of actual shots fired 
by the driver, and the relationship was signifi-
cantly correlated (r(50) = .86, 95% CI [.81, .89], 
p < .01) (see Figure 3). Accuracy quartiles did 
not significantly differ in shot error (F(3, 50) = 
1.729, p = .174).

Follow-up

Of the original sample (N = 86), 15 officers 
completed a follow-up free recall. For these 15 
officers, follow-up accuracy (M = 86.3%, SD = 
8.8, 95% CI [81.5, 91.2]) was not significantly 
different from initial accuracy (M = 91.1%, SD 
= 12.9, 95% CI [84.0, 98.2]) (t(14) = 1.208, p = 
.247). Additionally, the total number of details 
reported during initial recall (M = 27.8, SD = 
8.7, 95% CI [23.1, 32.4]) and follow-up (M = 
26.9, SD = 14.0, 95% CI [19.5, 34.4]) was not 
significantly different (t(14) = .25, p = .806). 
Initial free recall accuracy quartiles were not 
significantly different for follow-up recall 
accuracy (F(3,14) = .825, p = .507].

Video Review 

Of the 15 officers who responded to the fol-
low-up free recall, 11 officers completed the 
post-scenario video review and four did not. 
Initial and follow-up free recall accuracy was 
compared between the officers who reviewed 
their video footage and those who did not.  
Follow-up recall accuracy for officers who 
reviewed video footage was higher (M = 94.6, 
SD = 6.2, 95% CI [90.5, 98.7]) compared to offi-
cers who did not review video footage (M = 
81.5, SD = 21.9, 95% CI [46.7, 116.3]), resulting in 
a 13.1% difference, although this difference was 

not significant (p = .08). Video review resulted 
in an increase in accuracy from initial (M = 83.9, 
SD = 8.9, 95% CI [78.7, 89.2]) to follow-up (M = 
94.6, SD = 6.2, 95% CI [86.9, 102.3]) recall, and 
no video review resulted in a decrease from ini-
tial (M = 92.9, SD = 4.3, 95% CI [84.2, 101.5]) to 
follow-up (M = 81.5, SD = 21.9, 95% CI [68.8, 
94.3]) recall (see Figure 4). An ANOVA was not 
conducted as follow-up accuracy did not meet 
the assumption of equal variances. 

Discussion

Overall content accuracy was high, and offi-
cers reported significantly more driver details 
than officer details. The present data do not 
demonstrate the “catastrophic” decline in 
recall performance predicted by some models 
of the impact of stress on eyewitness memory 
(e.g., Deffenbacher et al., 2004). Average par-
ticipant HR during the third trial was signifi-
cantly higher than previous trials; however, a 
more substantial detriment in memory may 
have occurred with higher HR levels. When 
errors did occur, they involved verbal details 
about the interaction between the officer and 
driver, a blending of details across trials, and 
the number of shots fired.

Detail Types

The data suggest that overall accuracy might 
decrease as a function of the amount of infor-
mation provided by officers. Support for this 
association was provided by a significant 
inverse correlation between overall accuracy 
and the total number of details reported across 
categories. This finding is in line with previous 
research that demonstrated lower amounts 
but more accurate reporting of details follow-
ing stress events (Yuille et al., 1994). It is pos-
sible that participant rationalization and post-
hoc evaluation contributed to errors, but we 
attempted to remove all subjective evaluations 
from data analysis. Furthermore, significant 
inverse correlations were found between over-
all accuracy and the number of officer verbal 
details as well as the number of driver verbal 
details. This finding suggests that the overall 
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accuracy of a report might suffer when officers 
focus on their verbal interactions with a sus-
pect. It is plausible that some officers directed 
their attention toward “winning” the verbal 
altercation, to the detriment of other nonverbal 
details, as the scenario unfolded. 

Critical Detail

The results of a logistic regression suggest that 
focusing on driver verbal details was predic-
tive of failing to report the concealment of 
the driver’s right hand (47.7% of the present 
sample). This information might prove useful 
to interviewers in that critical details might be 
more likely to be reported in response to ques-
tions directed at the suspect (i.e., the driver). 
In this case, location details were predictive 
of reporting the critical detail—for example, 
“Please describe the location, movement, and 
behaviors of the suspect” as opposed to a more 
general question such as “Please describe your 
interaction with the suspect.”

Detail Accuracy

Officers were significantly more accurate in 
reporting details about themselves as com-
pared to details about the driver. 

Accuracy Quartiles

Overall, officer verbal detail and driver verbal 
detail accuracy was the lowest of all categories. 
However, top performers (i.e., Q4) reported 
significantly fewer and more accurate officer 
verbal details and driver verbal details than 
the lowest performers (i.e., Q1). This finding 
lends further support to the idea that less infor-
mation might correspond to more accurate 
reporting of stressful events (Yuille et al., 1994) 
and the previous assertion that a focus on the 
details of verbal interactions might result in a 
negative impact on overall report accuracy. 

Blending

Over half of the officers blended one or more 
details from the first two trials when asked for 
third trial information. Officers in the higher 
accuracy quartiles reported significantly fewer 
blended details than officers in all of the lower 
accuracy quartiles. For example, officers in Q4 
reported fewer blended details than those in 
Q3, Q2, and Q1. Officers in Q3 reported fewer 
blended details than those in Q2 and Q1, and 
so on. This finding suggests that blending of 
verbal details might be an important consider-
ation during the interview process for incidents 
that involve multiple verbal interactions (e.g., a 
traffic stop). As noted previously, officers often 
engage in multiple verbal interactions during 
a routine traffic stop, so there are opportuni-
ties for blending to occur. To our knowledge, 
blending has not previously been examined in 
the context of officer memory. Future investi-
gations might attempt to isolate the context in 
which blending is most likely to occur. 

Shots Fired Accuracy

There was a strong positive correlation between 
the number of actual shots fired by the driver 
during the scenario and the inaccuracy of the 
reported shots fired detail. While this general 
finding was not surprising given the previ-
ous research on memory for firearm details 
(Meyerhoff et al., 2004), the degree of error was 
substantial (i.e., factor of 2) and should be of 
concern to interviewers. This finding relates 
to Klinger’s (2001) clinical examination of 113 
cases of officer-involved shootings in which 
most officers did not accurately remember 
how many shots they fired during the inci-
dent. The current finding differs as it relates to 
the number of shots fired by the driver instead 
of the officer, but it adds support for memory 
limitations related to auditory stimuli.
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Follow-up Accuracy

Data for 15 officers at four to ten weeks did 
not differ significantly from initial free recall in 
quantity or accuracy. This may be due, at least 
in part, to a lack of statistical power to detect 
a difference. Regardless, support was not pro-
vided for Beehr et al.’s (2004) assertion that 
even moderate stress can negatively impact 
follow-up recall.

Video Review

Video footage of police behaviors is a partic-
ularity timely issue in our social-political cli-
mate. In March of 2015, President Barrack 
Obama approved an initiative to allocate $75 
million over a three-year period to the U.S. 
Department of Justice (DOJ) (2015) for the pur-
chase of body-worn cameras for police depart-
ments. However, the impact of video review on 
free recall has been scarcely examined in the lit-
erature and is not yet fully understood. A pilot 
study conducted by Dawes et al. (2015) found 
that police officers were able to correct report 
writing errors following review of body-worn 
camera footage of the scenario. Although not 
a significant finding, the present data indicate 
that those officers who reviewed their video 
were 13.1% more accurate than those who did 
not review video. Additionally, accuracy for 
officers who reviewed their video increased by 
11%, while accuracy for officers who did not 
review their video decreased by 11% from ini-
tial to follow-up recall tests. Unfortunately, a 
small sample of the original officers responded 
at various follow-up time points (i.e., 4 to 10 
weeks), clouding any conclusions about the 
effect of video review. Future research might 
examine the effects of video review and no 
video review while controlling the duration 
between initial free recall and follow-up recall.

Limitations

The present study involved an adequate 
sample size and a large degree of ecologi-
cal validity given the scenario’s similarity to 

real-world traffic stops, but there are limita-
tions to consider. A no-stress control group 
was not utilized as the primary purpose was 
to analyze the relationship between detail 
type and accuracy following a stressful event. 
For this reason, we employed accuracy quar-
tiles as significantly different comparison 
groups. Future research might examine the 
potential for differences in the relationship 
between detail type and accuracy under vary-
ing stressful conditions or in a comparison of 
free recall and structured self-administered 
procedures (e.g., Hope, Gabbert, & Fisher, 
2011).

Conclusion

In the present sample, reporting more details 
generally resulted in lower overall accuracy. 
This finding seems to suggest that interviews 
which rely heavily on free recall may result 
in more errors as the total content of a report 
increases and that those errors might be due, 
in part, to limitations in recall for verbal inter-
actions and blending of verbal details across 
events. However, previous research has 
demonstrated that free recall is more effective 
than close-ended questions (Hope et al., 2016), 
and cognitive interviewing can lead to both 
more information and higher levels of accu-
racy than other interview techniques (Memon, 
Meissner, & Fraser, 2010). There was no reason 
for officers to intentionally obscure their report 
or provide inaccurate information, so the pres-
ent findings provide support for the notion that 
errors in police officer reporting do not neces-
sarily reflect a deliberate attempt to deceive or 
deflect blame (Grady, Butler, & Loftus, 2016). 
Whenever possible, the interviewing of offi-
cers should follow best practices (e.g., Fisher 
& Geiselman, 1992; Vrij, Hope, & Fisher, 2014) 
with structured interviews in which open-
ended questions, non-leading prompts, and 
context reinstatement techniques are employed 
to evoke the most accurate account of officer 
memory. 
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