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Abstract

Research on choice and decision-making has indicated that excessive choice can
negatively influence decision-making performance. Choice overload research has mostly
focused on consumer purchases, thereby limiting the generalizability to applied
professional settings. This research examined 112 Canadian police cadets on decisionmaking in a use-of-force situation. Cadets interacted with a high threat virtual judgment
scenario wherein they had to choose the most appropriate intervention option available
to immobilize the subject and stop the threat. Cadets participated in one of two limited
choice groups or one extensive choice group and were evaluated on performance,
response time (RT), self-reported confidence, and physiological arousal. The goal of the
research was to determine if choice overload occurs in applied police settings and
whether increased arousal mediates the effect of choice on decisions. It was predicted
that the participants with fewer choices would perform better, respond quicker, and be
more confident than those with more choices and increased arousal would further
decrease the extensive choice group’s performance, RT, and confidence. Choice
overload was observed, but not in the predicted way; results revealed that greater choice
did not have detrimental effects on decision-making. Instead, the specific intervention
option participants had available (OC-spray vs. pistol) influenced performance, speed,
and confidence more than number of choices did. Results also indicated no consistent
pattern of arousal. It is recommended that further research be conducted to determine
what impact the different intervention options available have on decision-making in useof-force situations.
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Police Decision-Making: The Impact of Choice on Use-of-Force Decisions

1. Introduction
Decision-making, which is constantly required by police officers, involves
identifying alternative actions and then selecting the choice that is most likely to end in a
positive outcome (Salas, Driskell, & Hughes, 1996). Often the decisions that need to be
made by police are high threat and involve risks to public and officer safety. An
incorrect decision made by police officers can lead to injury or death for either the
subject or the police officer. Such fatal consequences due to inappropriate decisionmaking have been apparent in North America over the past 10 years, the most
distinguishable cases include the death of Robert Dziekański in the Vancouver Airport in
2007, the shooting of Sammy Yatim in Toronto, Ontario in 2013, the shooting of
Michael Brown in Ferguson, Missouri in 2014, the death from spinal cord injury of
Freddie Gray in Baltimore in 2015, and the shooting of Philando Castile in Minnesota in
July of 2016 (Aylward, 2014; Buchanan et al., 2015; Furber & Pérez-Peña, 2016;
Graham, 2015; Wright et al., 2014 1). An officer in a dangerous and life-threatening
situation must choose an intervention strategy that will result in the best outcome for all
involved. The officer needs to make a decision in a matter of seconds in order to avert
the immediate threat and prevent further threat, all while maintaining public and police
safety. Their decisions could include choosing one or more intervention techniques, all
while simultaneously trying to control their own increased emotional and physiological
arousal (Homeland Security, 2004). Furthermore, high-risk and stressful situations
1

These occurrences are important and provide insight into police officer decision-making, but are not
included in the scope of this research, for more information regarding these cases please refer to the
references provided.
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typically occur spontaneously, and decision-making performance must be efficient and
effective in order to prevent negative and sometimes fatal consequences (Salas et al.,
1996). In an effort to prevent these consequences, most policing organizations use the
following intervention options either individually or in combination: verbal deescalation, hand-to-hand combat, firearm, Oleoresin Capsicum (OC)-Spray 2, baton,
flashlight, handcuffs, and in certain circumstances a Conducted Energy Weapon
(CEW) 3.
Police officers are, by law, held accountable for their actions and inactions and
must explain their intervention choice and use-of-force (Government of Canada, 2013b).
In most police training academies this explanation of the use-of-force event is called
legal articulation. Legal articulation is the practice in which an officer recounts their
actions and the events of a use-of-force interaction, in case they are required to do so in a
court testimony (Royal Canadian Mounted Police [RCMP], 2013). In order to properly
and confidently explain their intervention choice, the officer must be satisfied with the
quality and suitability of their decision.
1.1 Decision-Making and Choice Literature
Police officers can use the aforementioned intervention options alone, in
combination, or successively. For example, using intervention options alone, a police
officer can use hand-to-hand combat in order to immobilize a subject. Using intervention
options in combination, police officers can use verbal de-escalation techniques while
also holding their OC-Spray at the low-ready, which means out of the subject’s line of
sight but still ready to use at a moment’s notice. Finally, using intervention options
2
3

Commonly referred to as pepper spray
Commonly referred to as TASERTM
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successively, police officers may transition from one intervention option to another, by
first choosing their OC-Spray and then choosing a secondary option if the OC-Spray
does not successfully immobilize the subject.
There has been much debate regarding the number of intervention options
available to a police officer. In most cases a police officer is required to carry OC-Spray,
baton, pistol, flashlight, handcuffs, a portable radio, and if they have received specialized
training they could also carry a CEW and a patrol carbine (rifle) or shotgun. Access to
all of these options raises the question whether increased choice effects the officer’s
satisfaction and appropriateness of their decision. In practice, this question focuses
specifically on intervention tools (i.e., weapons), not on responses based on individual
skill level (i.e., verbal de-escalation, hand-to-hand combat). Non-weapon based
responses are intervention techniques that do not require the use of a weapon and can be
limited or increased prior to the occurrence of the situation based on experience with the
skill or specific situation and are thus an individual, rather than contextual, factor.
Laboratory research on choice has shown that when choice and no-choice
conditions (opportunity to choose versus no opportunity to choose) are compared, the
choice condition increases intrinsic motivation and enhances performance (Iyengar &
Lepper, 2000). Past findings also indicate that larger choice sets are more appealing,
intrinsically motivating, enjoyable, increase the likelihood of finding a good match, and
increase the opportunity to learn (Hadar & Sood, 2014; Iyengar & Lepper, 2000).
However, when participants were under time pressure, they experienced decreased
satisfaction and increased regret in the extensive choice condition (Inbar, Botti & Hanko,
2011). Inbar and colleagues (2011) believed the time pressure prevented participants

4
from processing all of the information they needed to make an informed and satisfactory
choice, resulting in post-decision regret. Similar results were found by Haynes (2009)
whose data revealed participants experienced choice overload when making a decision
under time constraints.
1.1.1 Paradox of choice. Research also indicates a ‘paradox of choice’, which
suggests greater choice can have detrimental effects on decision-making. There is no
distinct number that represents an extensive choice in decision-making research (Iyengar
& Lepper, 2000). There were some experiments that used six versus 24 choices (Iyengar
& Lepper, 2000; Oulasvirta, Hukkinen, & Schwartz, 2009), some used five or six
choices versus 30 choices (Inbar et al., 2011; Iyengar & Lepper, 2000), some used five
versus 25 choices (Hadar & Sood, 2014), and some used 15 versus 45 choices (Inbar et
al., 2011). Some researchers used as little as three or four choices versus 10 choices
(Dhar, 1997; Haynes, 2009). The differences in number of choices in limited and
extensive choice groups can be explained by Hutchinson’s (2005) definition of extensive
choice. Hutchinson (2005) explains that non-human animals do not experience the
detrimental effects caused by choice overload because they are able to adapt to
situations. If humans can adapt in the same way, it is likely that excessive choice can be
defined as any number of choices that exceeds the naturally occurring number in that
particular environment (Hutchinson, 2005).
Iyengar and Lepper (2000) conducted three studies examining motivational
consequences of choosing from a limited (i.e., psychologically manageable) versus
extensive choice (i.e., psychologically excessive). The first study compared a 24-item
(extensive) choice to a six-item (limited) choice and measured consumers’ initial
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attraction and subsequent purchase of gourmet jam. The extensive choice condition was
rated more attractive to consumers than the limited choice condition but subsequent
purchase of jam was more likely to occur in the limited choice condition than the
extensive choice condition.
The second study gave undergraduate student participants the option of six
(limited) essay topics or 30 (extensive) essay topics for an extra credit assignment
(Iyengar & Lepper, 2000). Dependent measures included the percentage of students who
wrote the essay and the quality of the finished essays. Results indicated that students in
the limited choice condition were more likely to complete the assignment than those in
the extensive choice condition. Additionally, students in the limited choice condition
produced better essays and received higher grades.
The third study examined choice-making processes and expectations when
choosing chocolate to sample in three conditions - extensive choice, limited choice, and
no-choice conditions (Iyengar & Lepper, 2000). Participants were asked to choose a
chocolate they would likely buy from an extensive choice of 30 chocolates or a limited
choice of six chocolates. Participants then completed a questionnaire about their choicemaking process and their expectations after making a choice. Next, participants were
asked to choose a chocolate to sample; the extensive and limited choice participants
were offered the same chocolate they originally chose; in the no-choice condition
participants were offered pre-selected chocolate they did not choose. All participants
were then offered a choice between $5 cash or a $5 box of chocolates as compensation.
The offer of a box of chocolates simulated the participants’ willingness to purchase the
product. Results indicated no difference in anticipated confidence or anticipated
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satisfaction when all three choice conditions were compared. Participants in the
extensive choice condition reported enjoying the decision more than participants in the
limited choice condition, but also reported that the decision was more difficult and more
frustrating. After sampling the chocolate, participants in the limited choice condition
were more satisfied than those in the extensive choice condition and those in the limited
and extensive choice conditions were more satisfied with their decision than participants
in the no-choice condition. Finally, participants in the limited choice condition were
more likely to choose the box of chocolates for compensation (i.e., more willing to
“purchase” chocolates) than those in the extensive and no-choice conditions.
These three studies provide evidence that people like to have choice, but too
much choice can prove to be demotivating. Although more choice is initially desirable,
extensive choice may result in satisficing, which occurs when people choose the first
item that seems acceptable and fail to continue searching for better options (Iyengar &
Lepper, 2000; Schwartz, 2000).
Expanding on consumer research, Oulasvirta and colleagues (2009) tested the
paradox of choice in information retrieval. In this study, participants were required to
enter a search query and choose, within 30 seconds, the best result from a limited choice
of six items or an extensive choice of 24 items. After choosing the best search result, the
participants were required to evaluate their choice on satisfaction, confidence,
carefulness, and suitability. Results indicated that participants were more satisfied with
their choice in the six item condition than the 24 item condition. Participants were also
more confident in their choice and believed they were more careful in their decisionmaking process in the six item condition. This study revealed the possibility that too
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much choice can paralyze the decision-maker, and lead to poor choices and
dissatisfaction in the choice (Oulasvirta et al., 2009).
1.1.2 Attractiveness of choice. Research has indicated that no-choice options
result in lower post-decision satisfaction than low and extensive choice options and
willingness to purchase has also been indicated as lower in no-choice conditions
(Iyengar & Lepper, 2000). However, other consumer research has indicated a preference
for no-choice options, claiming that having choice may result in the individual not
choosing at all (Dhar, 1997). This phenomenon of failing to make a choice is only
observed when the alternatives differ in attractiveness and persists when that difference
is small (Dhar, 1997). Dhar (1997) found that undergraduate participants preferred a nochoice option and failed to make a choice when the alternatives were similarly attractive
choices. Furthermore, research has indicated that if the choices have similar
characteristics, the number of trade-offs between options will increase with the
assortment size (Scheibehenne, Greifeneder, & Todd, 2010).
1.2 Consumer versus Applied Policing Environments
Based on the aforementioned studies, it is evident that people generally prefer
more choice when the differences between those choices are large (Dhar, 1997). Yet,
more options increase the time needed to make decisions and increase the responsibility
for decision outcomes, while decreasing decision quality and confidence with the
decision (Hadar & Sood, 2014; Iyengar & Lepper, 2000; Oulasvirta et al., 2009). Much
of the previous research on the paradox of choice has involved low-risk consumer
selections. It is possible that the likelihood of making a poor decision and decreased
satisfaction with the outcome is exacerbated when the choices are highly relevant to the
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individual and success is personally important (Oulasvirta et al., 2009). This possibility
is especially burdensome for individuals who are making high-risk decisions, such as
police officers who must choose from a variety of intervention options in high-risk
situations. These decisions, such as weapon or non-weapon intervention, can be highly
relevant to the officer and result in successfully preserving public and officer safety.
Additionally, police officers, unlike consumers who are deciding what jam to
purchase, have many other things to consider when making a decision. During the
decision-making process, police officers must also ensure the safety of the public, the
subject (the person that is the cause of a complaint), and themselves before they choose
an appropriate intervention response. For the most part their decisions are based on past
training, on the job experience in similar situations, previous experience with the
subject(s) of complaint, and cues given by the subject(s) of complaint. Once this
information has been gathered and analyzed, they must either deploy the chosen weapon
at the appropriate time or transition to another weapon if initial choice was incorrect or if
the deployment was unsuccessful, and they must do this in a matter of seconds. Often,
use-of-force events occur over a 10-20 second span, during which an arrest is made,
someone is hurt or killed, or the situation has been de-escalated. With police officers
having to make decisions under this time constraint it can be argued that police officers
experience choice overload, which occurs when increased cognitive effort is needed to
make a choice (Mogilner, Rudnick, & Iyengar, 2008). Research has shown that the more
information that an individual is presented with, the fewer informed choices the
individual makes. This is due to the cognitive limits that prevent the decision-maker
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from processing the relevant information. This effect is exacerbated when individuals
feel rushed or experience time pressure (Shafir, Simonson, & Tversky, 1993).
1.3 Decision-Making during Increased Physiological Arousal
In conjunction with a multitude of intervention options to choose from, police
officers are also faced with high-risk situations that are likely to induce heightened
physiological and psychological arousal. Increased arousal can result in physiological,
emotional, cognitive, and social behavioural effects, all of which can affect the decisionmaking process (Salas et al., 1996). Cognitive effects are likely to include distraction,
narrowed attention, tunnel vision, decreased search activity, response paralysis,
increased reaction time, increased errors, and memory deficits (Salas et al., 1996).
During a stressful situation, the autonomic nervous system is stimulated and
adrenaline is released. The release of adrenaline results in increased heart rate, pulse,
blood pressure, and sweating (Nelson, 2011). Research has mostly indicated that
increased arousal, resulting from the release of adrenaline, has negative effects on
decision-making in complex situations (Pabst, Brand, & Wolf, 2013). For instance, high
arousal results in premature closure, where an individual makes a decision before
evaluating all of the alternatives (Starcke & Brand, 2012). Similar research showed that
increased arousal generally increases the likelihood that decision-makers will choose the
first option they consider, increasing the probability that the decision will be less than
optimal (Salas et al., 1996).
These effects caused by increased arousal may affect the rational decisions police
officers must make when encountering an intense, life-threatening situation (Homeland
Security, 2004). Rational decision-making occurs when the individual systematically
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examines options and then performs the best option. This rational decision-making
process can be interrupted by increased arousal as it focuses the autonomic nervous
system to activate the fight or flight response and is independent of rational thought
(Homeland Security, 2004).
Research involving decision-making and increased physiological arousal is
sparse, and much of the research is concerned with memory functioning (Starcke &
Brand, 2012). Moreover, the research that does exist is conflicting. Some research
suggests it is catecholamine influence, such as epinephrine, that causes increases or
decreases in decision-making performance (Gathmann et al., 2013; Pabst et al., 2013;
Starcke & Brand, 2012) and other studies suggest it is cortisol influence (Akinola &
Mendes, 2011). Furthermore, research has indicated that if an individual regards a
situation as challenging as opposed to threatening, decision-making response is better
(Salas et al., 1996). The difference is that an individual in a threatening situation focuses
on potential harm and has negative reactions, whereas someone in a challenging
situation focuses on the potential for a gain and this is associated with positive emotions
(Salas et al., 1996).
As suggested by an inverted-U curve, arousal may also improve decision quality
in some situations. Some researchers believe that reactions to stressors are adaptive and
do not necessarily degrade decision-making performance (Akinola & Mendes, 2011;
Pabst et al., 2013). Studies indicate that when individuals feel in control of a situation,
they experience less stress associated with it (Kim & Diamond, 2002). Narrowing of
attention may allow individuals to focus on important cues as opposed to extraneous and
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distracting cues, and this is especially apparent in experienced individuals (Klein, 1996;
Salas et al., 1996; Wickens, 1996).
1.4 Reason Based Decision-Making
Shafir and colleagues (1993) studied several reason-based choice strategies that
are applicable to the choice overload question in applied police settings. The first
strategy posits that when an individual has to choose between two similarly attractive
options, they choose the option that is superior on the most important dimension. For
example, if maintaining public safety is the most important dimension of a situation and
the police officer has to choose between OC-Spray and a pistol (two similar response
options), the officer is likely going to choose an option that will have minimal negative
impact on any bystanders in the area. The second strategy posits that when faced with
binary options, individuals will focus on the positive aspects when choosing an option
and rely on the negative features when rejecting an option. For example, when choosing
OC-Spray over the baton a police officer will focus on the fact that choosing OC-Spray
will allow for distance between the officer and the subject (positive feature) and would
reject the baton because it will not allow for distance (negative feature). Third, when
choosing between alternatives, if there is a dominant choice and if the individual has an
undeniable argument for choosing it, the choice is made more easily. For example, when
choosing between a pistol and a baton the police officer can explain a pistol choice by
stating his/her decision was made to ensure appropriate distance between him/herself
and the subject to maintain their own safety. However, if the choice involves a conflict
between options and there is not a prevailing reason to choose a specific option over
another, there is a higher likelihood the individual will search for different options. For a
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police officer, deciding between OC-Spray and a pistol becomes more difficult; is it
better to risk contaminating bystanders with overspray of OC-Spray or risk the pistol
round missing the intended target? Both options will be difficult to explain and have
increased risks for bystanders.
In sum, paradox of choice suggests that the greater choice that an individual has,
there will be more detrimental effects on decision-making. These effects include
satisficing, increased decision-making time, increased responsibility, decreased quality
of decision, and decreased confidence (Hadar & Sood, 2014; Iyengar & Lepper, 2000;
Oulasvirta et al., 2009). Consumer research has shown when comparing limited and
extensive choice groups that the individuals in the limited choice group are more likely
to purchase a product, perceive the decision-making experience as easier, are more
satisfied with their decision, are more confident in their decision, and believe they are
more cautious in their decision-making. Considering that the research indicates that more
choice increases the time it takes to make a decision, increases responsibility for the
decision, and decreases quality of and confidence in the decision, it is important to see if
the same phenomena occurs when making decisions in applied settings, particularly in
high-risk situations.

2. Purpose and Study Description
The research examining both choice overload, the idea that more choices are
subjectively preferred but prove to be demotivating, and choice paradox, the concept that
more options lead to poor decision-making, has primarily been done with consumer
selection. However, choice is also a major element in many professions (e.g., medicine,
law, military, policing), so being able to generalize this research to professional
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situations is potentially very beneficial. Choice paradox may affect an individual’s
decision-making performance, response time (RT), and confidence. These issues are
relevant for learning about consumer’s purchasing habits, but are vital for professional
situations. For example, increased decision-making time can prove dangerous for police
officers and civilians present during a situation that may involve use-of-force. However,
for police officers, it is possible that arousal caused by being in a stressful and high-risk
situation can be a mediating factor between choice overload and decision performance,
RT, and confidence.
Therefore, the purpose of this research is to answer two questions focused on
police officer decision-making. The first question is whether choice overload is observed
in an applied police setting, specifically in use-of-force decision situations. The second
question is whether increased physiological arousal mediates the effect of choice on
decisions in a use-of-force decision situation (if an effect is observed). A use-of-force
decision can be described as any police action that is intended to obtain cooperation or
gain control of an individual by using a response option or intervention technique
including but not limited to hand-to-hand combat, baton, firearm, OC-Spray, or CEW
(Government of Canada, 2013a). In Canada, police public interactions resulting in useof-force are rare, one study on police use-of-force in seven Canadian police agencies,
data revealed force was used 4,992 times out of more than four million interactions. Useof-force occurrences are approximately 1% of all police public interactions with less
than 1% of those situations resulting in subject death (Hall & Votova, 2013). Although
the occurrences are rare, it is important to understand the decision-making processes that
occur when police officers are in situations that use-of-force may occur. Generally, when
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police officers enter a situation, one of the first decisions they face is whether or not useof-force is required to defuse the situation; in some cases police presence or
communication is sufficient to defuse a situation or prevent it from escalating. If the
officer decides use-of-force is necessary, the second decision they face is what
intervention option to use.
In order to answer these research questions this study recruited Canadian police
cadets to participate in a simulated crime judgment scenario in which a use-of-force
decision was made. Each participant was required to respond to a high-threat situation
and choose which intervention option was best suited to eliminate the immediate threat
and prevent further threat. In randomly-assigned conditions, participants chose between
two (limited) or three (extensive) weapons, and were scored on their decision
performance, RT, and self-reported confidence. Participants with extensive choice
selected among OC-Spray, pistol, or baton. To assess whether the choice attractiveness
(Dhar, 1997) influenced decisions independent of choice quantity, two limited choice
conditions were tested, contrasting OC-Spray and pistol options.

3. Hypotheses
On the basis of evidence from choice paradox studies in the consumer domain,
this research was designed to test four hypotheses:
(1) The decision-making performance will be highest in the limited choice groups.
There will be a preference for the OC-Spray over both the pistol and the baton,
because it results in the least amount of permanent physical damage to the
subject and because it enables the officer to act from a distance, respectively.
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(2) Response time will be quickest in the limited choice conditions. There will likely
be no difference between intervention options, as the participant should be
deploying the intervention option as quickly as the situation demands it.
(3) Confidence will be greatest in the limited choice conditions. There will likely
also be a preference for the OC-Spray over the pistol and baton for the same
reasons given in (1).
(4) Physiological arousal will mediate the association between number of choices
and decision performance, RT, and confidence, such that increased arousal will
further decrease the extensive choice group’s performance, RT, and confidence.

4. Method
4.1 Participants
Participants were recruited from the Royal Canadian Mounted Police (RCMP)
Depot Division training academy. The study included 112 law enforcement cadets (78
male and 34 female). Data were collected for 115 participants; however three
participants were excluded from the study due to technical issues with the equipment
(i.e., video recording failures, incorrect scenario). The mean age was 29.33 with a range
of 21-48 years (SD = 6.21). Participants were included in the study if they were able to
fit into the limited sizes available for the HexoskinTM wearable biometrics shirt and were
in the last five weeks of their 24-week training program. It was important only to include
cadets almost finished their training so they were familiar with the judgment simulators,
well-versed in use-of-force decision-making, and proficient in the use of all the
intervention options. The mean number of weeks of training was 21.69 (SD = 1.29).
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4.2 Materials.
4.2.1 Use-of-force judgment simulation. The use-of-force judgment simulators
are an educational tool used to train law enforcement cadets in decision-making and
hazard recognition skills (Johnson et al., 2014; Procunier, 2012). The judgment
simulators provide a safe and risk-free environment to teach law enforcement cadets
decision-making in a variety of use-of-force situations. The technology uses modified
service weapons that are equipped with lasers that interact with the screen. The system is
able to record and provide visual feedback to the cadet as to how quickly they deployed
a weapon and whether their hits (shots from pistol, spray from OC-Spray, or probes from
CEW) reached the intended target. Additionally, the technology allows for “branching”,
where the facilitator can change the progression of the scenario based on the cadet’s nonweapon (e.g., verbal de-escalation) or weapon skills.
The judgment simulation used begins with the cadet (henceforth known as
“participant”) being dispatched to a hockey arena because there has been a complaint
that a parent might be assaulting a referee at a children’s hockey game. Once the
participant enters the arena (i.e., the simulator room), they interact with the irate parent
(henceforth known as the “subject”) for approximately one minute. At that point, the
subject begins to display assaultive behaviour towards the participant by moving into a
bladed stance position. A bladed stance refers to the subject standing in a stationary
position, with their body angled towards the participant with one foot in front of the
other, often with both knees slightly bent. A bladed stance is considered aggressive body
language that indicates an intent to assault. This term is defined according to the Incident
Management Intervention Model (IMIM; Appendix A), which is a framework that the
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RCMP uses to assess and manage risk through justifiable and reasonable intervention
(RCMP, 2009). Once the subject assumes a bladed stance, the participant can use an
intermediate intervention option (i.e., less lethal) according to the IMIM if he/she feels it
is necessary. In this study that would mean the participant could use OC-Spray or baton.
The subject maintains this aggressive behaviour for approximately eight seconds, before
they turn away from the participant to grab a broken hockey stick located nearby (i.e., a
weapon of opportunity). Once the hockey stick has been grabbed, the subject, raises the
stick, then turns and hits the referee with it. He then turns back toward the participant
and begins threatening to hit the participant. According to the IMIM, the subject is likely
going to cause grievous bodily harm or death to a person (i.e., the referee or the
participant). At this point in the scenario, according to the IMIM, the participant can use
OC-Spray, pistol, or baton to immobilize the subject. The participant has 10 seconds to
decide if an intervention option is going to be used and if so, which one. After that 10
seconds, if an intervention option does not produce the desired outcome the subject
lunges at the participant with the hockey stick, rendering the participant immobilized and
allowing for the subject to escape.
To be successful in this simulation, the participant needed to respond to the
situation with the appropriate intervention option, at the appropriate time, and be
accurate with the deployment while remaining cognizant of the safety of him/herself and
bystanders. However, a limitation of a simulated environment versus a live environment
is that the simulated environment does not afford as many intervention options as a live
environment does. For example, the simulated environment works well with OC-Spray
and pistol options, but when using a baton, the facilitator needs to manually pause the
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scenario after the participant “strikes” the subject, and inform the participant that the
intervention was successful or unsuccessful. If the participant wants to use hand-to-hand
combat or verbal de-escalation techniques, it is less likely to work seamlessly with the
simulated environment as the participant is interacting with a two-dimensional scenario.
Therefore, due to the limitations associated with the number and type of intervention
options that can be used with the judgment simulators, the study only incorporated three
intervention options: OC-Spray, pistol, and baton. However, despite these limitations,
using a simulated environment allows for testing consistency as each participant
experiences the same scenario with no variations in setting or content (other than subject
responses to the participant’s interventions). Using a simulated environment also allows
more participants to be tested, setting up the experiment requires minimal time, and it is
not resource heavy (e.g., actors, props, safety personnel). This is an important
consideration for research in applied settings.
4.2.2 Questionnaires. Participants completed two questionnaires. The first was
completed before the experiment began, and consisted of a demographics questionnaire
asking for age, height and weight, training week, and sex, as well as self-report ratings of
their own perceived proficiency in the use of three intervention options: OC-Spray,
pistol, and baton. These questions served as primes to ensure the specific intervention
options assigned to the participant were at the forefront of their mind. Specifically,
participants assigned to choose between OC-Spray and baton (Group A) were asked to
rate their proficiency with OC-Spray and baton; participants assigned to choose between
pistol and baton (Group B) were asked to rate their proficiency of pistol and baton; and
participants given extensive choice (Group C) were asked to rate their proficiency with
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OC-Spray, pistol, and baton (Appendix B). The second questionnaire included selfreport ratings of the participants’ confidence that they chose the most appropriate
intervention option and whether they perceived the situation as a challenge or a threat
(Appendix C). All of the self-report scales used a Visual Analogue Scale (VAS) which
are commonly used to measure attitudes that range across a continuum of values and
cannot easily be measured by other means (Wewers & Lowe, 1990).
4.2.3 Facilitator feedback rubric. The rubric used by facilitators, the instructors
of the Cadet Training Program (CTP), evaluates participants and was created specifically
for the judgment simulations by curriculum designers at the RCMP. It is used to measure
the cadets’ competency in use-of-force intervention methods, tactics and officer safety,
skills, legal policy, and legal articulation (Appendix D). The feedback rubric originally
used an ordinal scale, but for this research the feedback rubric was converted to a VAS
format. This was done to decrease the likelihood of facilitators giving participants the
same rating as on previous occasions (i.e., using their memory of a training incident
rather than evaluating this incident) in the judgment simulators in the CTP.
The 15 facilitator ratings of decision-making performance on this rubric can
be broken down into activity performance rated using a VAS scale, overall ratings
rated on a four-item scale based on the activity ratings, and success based on whether
the threat was successfully stopped during the scenario. Activity ratings indicated
whether the cadet performed appropriate scanning and maintained distance,
identified him/herself as a police officer, informed the subject he was under arrest
before applying an intervention technique, correctly applied an appropriate
intervention technique, updated telecommunications of his/her status and checked
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their “4 Cs” (Checking condition, Communicating, Checking environment, and
Combat breathing), portrayed appropriate and professional police behaviour, and
clearly explained what occurred during their legal articulation. Overall ratings
included whether the cadet responded to the subject’s behaviour according to the
IMIM, appropriately displayed police tactics, maintained officer safety, was skillful
in police tasks and tactics, followed law and policy when confronting the subject,
explained the situation and accepted accountability for actions during the legal
articulation, and an overall rating based on all aforementioned factors. The overall
ratings took into account the first eight activities. Finally, successfully stopping the
threat was indicated when the subject was completely immobilized and no longer a
threat to themselves or anyone else (Table 1).
Table 1
Performance Measurement Table

Measurement
Activity One

Definition
The participant used:
Scanning
•

Constantly looking around to be aware of
the environment and be prepared for
anything that may happen.

Cover
•

Using any object available (e.g., car door,
wall) that would provide a physical barrier
between the participant and a subject.
Distance
•

Activity Two

Activity Three

The participant ensured there was a safe
amount of space between themselves and
the subject.
The participant identified themselves as a police
officer to the subject they encountered in the
scenario. This must be done prior to arrest or using
an intervention technique.
If an intervention option is used, the participant
must verbally state to the subject that they were
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Activity Four

Activity Five
Activity Six

under arrest and gave the reason for arrest before
the use of an intervention option.
The intervention option used by the participant was
consistent with the law and the Incident
Management and Intervention Model.
The way the participant used the intervention
option was appropriate and lawful.
The participant updated telecommunications with
their status (e.g., they are uninjured, they have
someone in custody, the subject escaped)
The participant conducted their 4 Cs:
•

Activity Seven
Articulation
Overall Rating –
Intervention

Checking Condition: making sure they are
alright and their intervention tools are
safely secured.
• Communicating: making sure they are
updating telecommunications with their
status.
• Checking Environment: making sure the
environment is safe for the participant, the
subject, and any bystanders (e.g., the
subject no longer has a weapon).
• Combat Breathing: using a combat or
tactical breathing technique to slow their
heart rate and calm them in a stressful
situation so they can think and act
appropriately and effectively.
The participant maintained professional and
appropriate behaviour throughout the interaction.
The participant was able to recount the actions and
events of a use-of-force interaction clearly.
Overall rating of their intervention (Activities 4 and
7).

Overall Rating – Tactics &
Officer Safety

Overall rating of tactics and officer safety
(Activities 1 and 6).

Overall Rating – Skills

Overall rating of skills (Activities 1 and 4).

Overall Rating – Law –
Policy – Professional

Overall rating of law, policy, and professionalism
(Activities 2, 3, and 4).

Overall Rating – Legal
Articulation

Overall rating of legal articulation (Articulation).

Overall Rating

Overall rating of situation (All activities and
articulation).
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Successful at stopping
threat

If the intervention response was appropriate the
subject would be completely immobilized and no
longer a threat to themselves or to others.

4.2.4 Physiological measurement. Physiological responses were measured by
heart rate as it is an indicator of affective processes and emotional arousal via the fast
stress response, and therefore should increase as an individual encounters a stressful
situation (Lin, Lin, Lin, & Huang, 2011). Heart rate (HR) was measured independently
using a wearable biometrics shirt (Hexoskin, 2014), which was worn by the participant
during the data collection phase. The biometrics shirt was the preferred method of
arousal measurement as it had limited interference with the participants’ performance
relative to measures such as skin conductance, pupil dilation, and cortisol measurements.
The measurements included change in HR from the participant’s resting rate to the first
observed choice (i.e., when the participant reached for an intervention option, but did not
necessarily remove it from its holster), decision (i.e., removal of intervention option
from holster), and transition (i.e., the selection of another tool after the first intervention
option chosen either did not work or was not used). These measurements were
independently used to determine whether increased physiological arousal occurred and
whether it was a mediating factor between number of intervention options and decisionmaking performance.
A secondary measurement was used to measure subjective stress; the second
questionnaire included a question about whether the participant perceived the situation
as a challenge or a threat. Individuals who perceive a situation as a challenge report less
subjective stress than those perceiving the situation as a threat (Driskell & Salas, 1996).
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This measurement was compared to HR to determine whether a threatening situation
produces higher arousal than a challenging situation (i.e., replicating previous results).
This measurement was also used to determine whether subjective stress that results in
increased physiological arousal is a mediating factor between choice and performance.
The study was a between-participants experiment with three levels of
intervention option choice: two 2-choice conditions and one 3-choice condition.
Participants were randomly assigned to one of three conditions: OC-Spray and baton
(Group A), pistol and baton (Group B), or OC-Spray, pistol, and baton (Group C).
Typically in the judgment simulators two tools are used, OC-Spray and pistol, so
according to Hutchinson’s (2005) definition of extensive choice, three options would be
more than the naturally occurring number of two options and therefore constitutes an
extensive choice in this situation. Two 2-choice conditions were included to determine
whether access to OC-Spray or pistol influences the decision, thereby influencing the 3choice condition for reasons independent of the number of choices.
Table 2
Choice Conditions Table
Choice Condition
Group A
Group B
Group C

Intervention Options Available
OC-Spray and baton
Pistol and baton
OC-Spray, pistol, and baton

4.3 Design and Procedure
Participants began the data collection stage by putting on the wearable biometrics
shirt and attaching the recording unit. After three minutes of initial recording to achieve
resting HR, the participant completed the first questionnaire. The questionnaire consisted
of demographic questions and self-report questions about their proficiency with the
available intervention options for their assigned condition (e.g., OC-Spray, pistol, and
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baton for Group C). Following this, participants received a call from the dispatcher
asking them to respond to a possible assault at a local hockey rink. At this point in the
procedure there are slight variations as each participant asks questions that they deem
important in order to prepare themselves to attend the call. Although the discussions
between the participant and dispatcher were slightly different for each participant the
information provided by dispatch is the same for each (i.e., physical description of the
subject, information regarding complainant, description of location).
The participant “arrived at the hockey rink” when he/she entered the judgment
simulation room. During the simulation they were faced with a resistant subject,
requiring the use of an intervention option. Their interaction was video-recorded from
two angles and observers were limited to the researcher and the facilitator to avoid
extraneous variables. Immediately following the scenario, the participant rated their
confidence in the chosen intervention option and rated their perception of the situation
(threat versus challenge). The participant then went with the facilitator to another
location to complete their legal articulation. The legal articulation was completed with
just the participant and facilitator; however, it was audio-recorded for later transcription.
Once the articulation was complete, the recorder was turned off and the biometrics shirt
was returned.
During and immediately following the data collection phase, no verbal or written
feedback of performance was given to the participants. At the outset, the participants
were aware their participation in the research would not negatively impact their training
in the CTP and individual feedback would not be given. However, there were a handful
of participants who were concerned that their performance was very poor. In these select
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cases, the facilitator gave them verbal feedback on their performance to mitigate any
confidence issues that might result in the training program as they went further. This
feedback consisted of a verbal summary of the ratings made by the facilitator on the
Facilitator Feedback Rubric, such as whether or not the participant could have responded
quicker, used an alternate intervention option, spoke more clearly to the subject, or stated
they were under arrest earlier in the scenario. This severe lack of confidence in their
performance during the research was rare, but was addressed in private, was not
recorded, and was mitigated immediately following the participants’ legal articulation.
The dependent measures include performance measures, RT measures, and the
participant’s confidence rating that they handled the situation appropriately. As
described above, the 15 performance measures were scored using a VAS scale, a fouritem scale (1-4 rating), and a dichotomous (pass/fail) rating on whether the participant
was successful at stopping the threat.
There were four RT measures, obtained from the video recording, which were
indicated by time between the participant’s entrance into the rink and first observed
choice (1) and decision of intervention option (2); once the subject became assaultive
and decision of intervention option (3); and once the subject grabbed a weapon and
decision of intervention option (4). The time when the subject becomes assaultive was
indicated by threat cues that participants learn in the IMIM, specifically for this scenario
once the subject adopted the bladed stance.
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Table 3
Response Time Measurement Table
Measurement
Beginning to First Observed Choice

Definition
The amount of time from the beginning of the scenario
(entrance into the arena) and the first observed indication
that the participant was going to select an intervention
option (i.e., when the participant first reached for a
weapon, but did not necessarily decide to remove it from
its holster).
Beginning to First Intervention
The amount of time between the beginning of the
Option Decision
scenario (entrance into the arena) and the first
intervention option (OC-Spray, pistol, or baton) the
participant decided to remove from the holster.
Subject Becoming Assaultive to First The amount of time between the subject becoming
Intervention Option Decision
assaultive; when the subject took a bladed stance and the
first intervention option (OC-Spray, pistol, or baton) the
participant decided to remove from the holster.
Subject Grabbing a Weapon to First The amount of time between the subject grabbing a
Intervention Option
weapon and the first intervention option (OC-Spray,
pistol, or baton) the participant decided to remove from
the holster.

The participant’s confidence rating was obtained from the self-report rating
completed in questionnaire 2. Whether the participant viewed the situation as a threat or
a challenge was obtained from the self-report rating completed in questionnaire 2.
Additionally, three more measurements of behaviour were recorded to determine if
differences occurred because of intervention option type available (Table 4). These
measurements included the number of observed choices before the participant made a
decision, the type of intervention option chosen, and if a transition weapon was needed.
The number of observed choices was determined by how many times a participant
reached for an intervention option but did not necessarily remove it from its holster.
Participants did not always select an intervention option when the scenario was initially
presented. In many cases the participant reached for multiple intervention options before
committing to an option. For example, as the scenario progressed, many of the
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participants would reach for their OC-Spray, then pistol, then again to their OC-Spray.
Their indecision was observed multiple times, often reaching for the same intervention
option multiple times before selecting and committing to their final decision. Participants
transitioned to a secondary intervention option after their first intervention option either
did not work to stop the subject or they decided not to use that option and choose a
different one.
Table 4
Confidence, Threat Perception, and Intervention Option Measures Table
Measurement
Definition
Confidence
Confidence in Intervention Self-report VAS scale:
Option Decision
How confident are you that
you made the most
appropriate intervention
method during the
judgment simulation?
Threat versus challenge
Perception of the situation Self-report VAS scale: Did
as a threat or as a challenge you view the judgment
simulation more as a threat
to respond to or a challenge
to overcome?
Intervention Option
Number of observed
Determined by how many
Measures
choices
times a participant reached
for an intervention option,
but did not necessarily
remove it from their
holster.
Type of intervention option The type of intervention
option chosen (OC-Spray,
pistol, or baton).
Was a Transition Weapon Participants needed to make
Needed
a second intervention
option decision (transition
to a new weapon) if they
did not use the first
intervention option they
chose (changed their mind)
or if they used the
intervention option and it
did not stop the threat (e.g.,
missed hitting the target).
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Finally, physiological arousal was measured as a potential mediator between
choice and decision-making performance and HR differences from the participants
resting rate to first observed choice, decision, and transition to a new choice (Table 5).

Table 5
Physiological Measurement Table
Measurement
HR at First Observed Choice

HR at First Intervention Option
Decision

HR at Transition

Definition
The difference in HR from the participants resting
rate to when the participant first reached for an
intervention option, but did not necessarily remove
it from its holster.
The difference in HR from the participants resting
rate to when the participant first decided on an
intervention option (OC-Spray, pistol, or baton)
and removed it from its holster.
The difference in HR from the participants resting
rate to when the participant decided on a second
intervention option (i.e., a transition weapon) after
the first intervention option either was not used
(participant changed their mind) or did not work
(e.g., missed the target).

Table 6
Term Table
Term
Assaultive Behaviour

Bladed Stance

Grievous Bodily Harm or Death

Definition
Indicated by the subject adopting a
bladed stance: standing in a stationary
position, with their body angled
towards the participant with one foot in
front of the other.
Considered aggressive body language
that indicates intent to assault.
A subject behaviour from the IMIM
that indicates the subject intends to
cause serious or fatal harm to an
individual (e.g., assault with a weapon;
Royal Canadian Mounted Police, 2009).
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Incident Management and Intervention Model

IMIM: a visual aid guide to decisionmaking used to assess and manage risk
through justifiable and reasonable
intervention during a use-of-force
incident (Royal Canadian Mounted
Police, 2009).

Legal Articulation

The practice in which an officer
recounts their actions and the events of
a use-of-force interaction, in case they
are required to do so in a court
testimony (Royal Canadian Mounted
Police, 2013).

Stopping the threat

Achieved when the subject was
completely immobilized and could no
longer be a threat to themselves or
anyone else.

Subject/Subject of complaint

Transition Weapon

Use-of-Force

Weapon of Opportunity

The subject is the person that is the
cause for the complaint and is the
reason the participant is being called to
the situation during the crime judgment
simulation.
A transition weapon is a second
intervention option decision (i.e., the
participant has transitioned to a new
weapon).
Any police action that is intended to
obtain cooperation or gain control of an
individual by using a response option or
intervention technique including but not
limited to hand-to-hand combat, baton,
firearm, OC-Spray, or CEW
(Government of Canada, 2013a).
An object, that would not
conventionally be described as a
weapon, that is used or intended to be
used to inflict harm on oneself or
another person (e.g., hockey stick,
broken bottle, pen).
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5. Results
The purpose of the study was to investigate performance differences as defined
by response time (RT) and confidence between participants who were presented with
either a limited or extensive set of choices. Three groups were tested: Two groups that
were presented with a limited but different set of options; Group A (N=28) had the
option of choosing either their OC-Spray or baton and Group B (N=28) had the option of
choosing either their pistol or baton. The extensive choice group, Group C (N=56), had
the options of OC-Spray, pistol, or baton. The frequency of choices were as follows: 26
participants in Group A chose OC-Spray and two chose baton; 23 participants in Group
B chose pistol and 5 chose baton; 39 participants in Group C chose OC-Spray, 17 chosen
pistol, and no one chose baton. Overall, 65 participants chose OC-Spray, 40 chose pistol,
and seven chose baton. Of the 65 participants who chose OC-Spray, 35 had successful
outcomes; of the 40 who chose pistol, seven had successful outcomes; of the 7 who
chose baton, two had successful outcomes.
5.1 Choice Content Differences: OC-Spray vs. Pistol
The first analyses conducted were one-way Analyses of Variance (ANOVAs) to
determine if there were any significant differences on performance (15 measures), RT (4
measures), confidence in their intervention option choice, and threat perception between
the two limited choice groups (Groups A and B). The two limited choice group were first
examined to determine if differences in the aforementioned measures were caused by
differences in the types of intervention options participants had available and not by the
number of choices (i.e., 2 vs. 3).
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5.1.1 Performance. There was a significant difference between the two limited
choice groups in updating telecommunications with their status (performance Activity
6), F(2,51) = 6.57, p = .01. Group B participants (pistol and baton) were more likely to
update telecommunications than Group A participants (OC-Spray and baton). There was
also a significant difference between the two limited choice groups in success at
stopping the threat, F(1,54) = 10.24, p = .002. Group A participants (OC-Spray and
baton) were more successful at stopping the threat than Group B (pistol and baton; Table
7.1).
Table 7.1
One-Way ANOVA Results of Performance between Group A and Group B
Group A
Group B
Performance
F
Effect Size
n
M
SE
n
M
Measures
(ηp2)
Activity 1
1.07
.02
28 32.23
1.70
28 29.95
Activity 6*
6.57
.11
26 44.15
2.37
27 35.15
OR: Intervention
1.58
.003
28
2.29
.14
28
2.21
Successful at
10.24
.16
28
1.39
.09
28
1.79
stopping threat*

SE
1.41
2.59
.12
.08

Note. Lower numbers denote higher success based on the VAS Scale (Performance Measures 1-8: 0-25 =
Superior, 26-50 = Professional, 51-75 = Needs Improvement, 76-100 = Unsatisfactory); OR = Overall
Rating; Lower numbers denote higher success based on 4-Item Scale (Performance Measures 9-14: 1 =
Superior, 2 = Professional, 3 = Needs Improvement, 4 = Unsatisfactory); (Performance Measure 15: 1 =
Successful, 2 = Unsuccessful). Performance measures with an F < 1.000 was removed from the table.
*p < .05
**p < .001

5.1.2 Response time. There was a significant difference between the limited
choice groups in how quickly the participant made an intervention option decision from
when the subject became assaultive. Group A participants (OC-Spray and baton) reacted
quicker than Group B participants (pistol and baton), F(1,54) = 17.85, p < .001.
Additionally, Group A also reacted quicker than Group B once the subject of complaint
grabbed a weapon, F(1,54) = 22.03, p < .001. These results suggest that OC-Spray may
be a more attractive option in this scenario (Table 7.2).
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Table 7.2
One-Way ANOVA Results between Group A and Group B for RT to Intervention
Decision
n

.40

Effect
Size (ηp2)
.01

Group A
M (s)
SE

28

39.86

3.82

28

43.61

4.57

.19

.004

28

68.86

11.48

28

63.68

2.55

17.85

.25

28

-2.00

2.19

28

16.40

3.76

22.03

.30

26

-8.15

1.97

26

3.14

1.43

RT Measures

F

Beginning of scenario
to first observed choice
Beginning of scenario
to decision
Subject became
assaultive to
decision**
Subject grabs weapon
to decision**

n

Group B
M (s)

SE

Note. Negative numbers indicate a decision was made before the subject became assaultive and/or grabbed
a weapon
*p < .05
**p < .001

5.1.3 Confidence. There was no significant difference revealed by a one-way
ANOVA between the limited choice groups in confidence in intervention option,
providing no evidence that types of intervention options available in the limited choice
groups influence confidence (Table 7.3).
5.1.4 Threat versus challenge. There was no significant difference between the
limited choice groups in the participant perceiving the situation as a threat or a
challenge, based on a self-report VAS scale, providing no evidence that the participant’s
threat perception of the scenario is influenced by the intervention options available in the
limited choice groups (Table 7.3).
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Table 7.3
One-way ANOVA Results between Group A and Group B for Confidence and Threat
Perception
Measures
F
Effect
Group A
Group B
2
Size (ηp )
n
M
SE
n
M
SE
Confidence
.47
.01
28
56.89
4.34
28
61.73
5.60
Threat
2.12
.04
28
49.89
4.47
28
40.16
4.98
Perception
Note. Low Numbers indicate the participant had lower confidence that they chose the most appropriate
intervention option and higher numbers indicate the participant had higher confidence in their choice.
Lower numbers indicate the participant perceived the situation as a threat, high numbers indicate the
participant perceived the situation as a challenge.
*p < .05
**p < .001

When comparing Group A (OC-Spray and baton) to Group B (pistol and baton),
the data revealed that participants with OC-Spray (Group A) were more successful and
faster at stopping the threat, but participants with the pistol (Group B) were more
communicative with their dispatcher.
5.2 Group Differences: Limited and Extensive Choice Groups
Previously, analyses were conducted on limited versus extensive choice groups,
where Group A and B were combined and compared to Group C. This produced no
significant results on any performance, RT, or confidence measures. Thus, it was
decided to decouple the limited choice groups and compare all three choice groups. The
next analyses conducted were on the three choice groups comparing them on the
measures of performance, RT, confidence, threat perception, observed choices, and
intervention type.
5.2.1 Performance. Similar to the previous analyses on performance measures
between Group A and B, a one-way ANOVA revealed Group B (pistol and baton) was
more likely than Group A (OC-Spray and baton) to update their status with
telecommunications, p = .04. There were no differences between Group A (OC-Spray
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and baton) and Group C (all three choices), p = 1.20 or between Group B (pistol and
baton) and Group C (all three choices), p = 1.00. This indicates that participants were
most likely to update their status with telecommunications when they had to choose
between pistol and baton (Group B; Table 8.1)
Additionally, significant differences were found between choice groups in
success in stopping the threat, F(2,109) = 4.72, p = .01. As in the previous analyses
between Group A and B, Bonferroni post-hoc tests found that differences were only
between the limited choice groups (Group A and Group B), p = .01. Again indicating
Group A was more successful at stopping the threat than Group B. Interestingly, Group
A participants (OC-Spray and baton) were more successful than participants in Group C
(all three choices), although the difference was not significant, even when comparing
only Groups A and C (Table 8.2).
Table 8.1
One-Way ANOVA Results of Performance between Groups
Group A
Group B
Performance
F
Effect n
M
SE
n
M
SE
Measures
Size
(ηp2)
Activity 1
.68
.01
28 32.23 1.70 28 29.95 1.41
Activity 2
.51
.01
28 28.09 .80 28 26.57 2.16
Activity 3
.86
.02
28 27.09 4.06 28 28.59 4.47
Activity 4
.14
.003 28 1.14
.07 26 1.12
.06
Activity 5
.18
.003 28 40.70 2.96 26 41.62 4.53
Activity 6* 3.51
.06
26 44.15 2.37 27 35.15 2.59
Activity 7
.23
.004 28 33.13 1.96 28 34.95 2.86
Articulation .26
.01
28 32.84 2.23 24 31.56 2.60

n

Group C
M
SE

52
56
56
56
54
54
55
48

32.63
25.93
22.90
1.16
39.17
37.78
33.14
30.89

1.61
1.32
2.42
.05
2.20
1.76
1.53
1.52

Note. Lower numbers denote higher success based on the VAS Scale (Performance Measures1-8: 0-25 =
Superior, 26-50 = Professional, 51-75 = Needs Improvement, 76-100 = Unsatisfactory)
*p < .05
**p < .001

35
Table 8.2
One-Way ANOVA Results of Performance between Groups
Group A
Group B
Performance
F
Effect n
M
SE
n
M
SE
Measures
Size
(ηp2)
OR:
.23
.004 28 2.29 .14 28 2.21 .12
Intervention
OR: Tactics & 1.18
.02
28 2.39 .11 28 2.25 .10
Officer Safety
OR:
.02
.00
28 2.43 .15 28 2.46 .14
Skills
OR: Law1.38
.03
28 2.21 .11 28 2.29 .17
PolicyProfessional
OR: Legal
.36
.01
28 2.07 .09 27 2.15 .10
Articulation
Overall Rating .07
.001 26 2.38 .16 27 2.41 .17
Successful at
4.72
.08
28 1.39 .09 28 1.79 .08
stopping
threat*

Group C
n
M
SE

55

2.33

.10

55

2.45

.08

55

2.45

.09

55

2.04

.09

55

2.05

.06

55
56

2.45
1.59

.11
.07

Note. OR = Overall Rating; Lower numbers denote higher success based on 4-Point Scale (Performance
Measures 9-14: 1 = Superior, 2 = Professional, 3 = Needs Improvement, 4 = Unsatisfactory); (Performance
Measure 15: 1 = Successful, 2 = Unsuccessful)
*p < .05
**p < .001

5.2.2 Response time. The one-way ANOVA indicated significant differences
between choice groups in RT from when the subject became assaultive to when the
participant made their first decision, F(2,109) = 12.91, p < .001. Bonferroni post-hoc
tests were conducted and differences were found between the limited choice groups
(Group A and Group B), p < .001 and between Group B (pistol and baton) and Group C
(all three choices), p = .001. Participants in the limited group who had OC-Spray and
baton available (Group A) decided on an intervention option sooner than participants in
the limited group with a pistol and baton (Group B). Participants who had more choices
(Group C) made decisions faster than the participants with only pistol and baton (Group
B; Table 8.3).
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There were significant differences between choice group in RT from when the
subject grabbed a weapon to when the participant made their first decision, F(2,109) =
8.12, p = .004. Bonferroni post-hoc tests revealed significant differences between Group
A (OC-Spray and baton) and Group B (pistol and baton), p < .001 and between Group B
(pistol and baton) and Group C (all three choices), p = .02. This once again indicates that
the limited choice group that had OC-Spray and baton available (Group A) reacted
quicker than the limited group that had pistol and baton available (Group B). Also, the
group with all three choices (Group C) reacted quicker than the group that only had
pistol and baton available (Group B; Table 8.3). These results also suggest that the OCSpray was a more attractive option than the pistol for this scenario.
Table 8.3
One-Way ANOVA Results between Groups for RT to Decision
n

Group A
M (s)
SE

.22

Effect
Size
(ηp2)
.004

28

39.86

3.82

28

.39

.01

28

68.86

11.48

12.91

.19

28

-2.00

8.12

.14

26

-8.15

RT
Measures

F

Beginning
of scenario
to first
observed
choice
Beginning
of scenario
to decision
Subject
became
assaultive
to
decision**
Subject
grabs
weapon to
decision*

SE

n

Group C
M (s)
SE

43.60

4.57

56

40.86

2.96

28

63.68

2.55

56

62.36

1.48

2.19

28

16.40

3.76

56

4.09

1.49

1.97

26

3.14

1.43

53

-3.77

1.63

n

Group B
M (s)

Note. Negative numbers indicate a decision was made before the subject became assaultive and/or grabbed
a weapon
*p < .05
**p < .001
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5.2.3 Confidence. A one-way ANOVA did not find a significant difference
between choice groups in confidence (Table 8.4).
5.2.4 Threat versus challenge. There was no significant difference between
choice groups in perception of threat (Table 8.4).
Table 8.4
One-Way ANOVA Results between Groups for Confidence and Threat Perception
Measures
Confidence
Threat
Perception

F

Effect
Size (ηp2)
2.07
.04
2.70
.05

n
28
28

Group A
M
SE
56.89
49.89

4.34
4.47

n

Group B
M
SE

n

Group C
M
SE

28
28

61.73
40.16

56
56

68.38
36.65

5.60
4.98

Note. Low Numbers indicate the participant had lower confidence that they chose the most appropriate
intervention option and higher numbers indicate the participant had higher confidence in their choice.
Lower numbers indicate the participant perceived the situation as a threat, high numbers indicate the
participant perceived the situation as a challenge.
*p < .05
**p < .001

5.2.5 Intermediate decisions. There was no significant difference between
choice groups in the number of observed choices before making a decision or whether a
transition weapon was needed. One-way ANOVA revealed a significant difference
between choice groups in the intervention option chosen, F(2,109) = 43.34, p < .001.
Bonferroni post-hoc tests revealed significant differences between Group A (OC-Spray
and baton) and Group B (pistol and baton), p < .001, and between Group B (pistol and
baton) and Group C (all three choices), p < .001. The limited choice group with OCSpray and baton available (Group B) were more likely to choose OC-Spray than the
group that did not have that option (Group B). More interestingly, if presented with all
three options (Group C), the participant was less likely to choose a pistol than Group B
who had pistol and baton available (Table 8.5).

3.18
3.25
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Table 8.5
One-Way ANOVA Results between Groups Intermediate Decisions
Group A
Group B
Intervention
F
Effect
n
M
SE
n
M
Option
Size
Measures
(ηp2)
Number of
.58
.01
28
3.86
.31
28
3.54
choices
observed
before
making a
decision
Type of
43.34
.44
28
1.14
.10
28
2.18
Intervention
Option
Chosen*
Transition
.40
.01
28
1.68
.10
28
1.79
Weapon was
Needed

SE

Group C
n
M
SE

4.29

56

4.04

2.70

.07

56

1.30

.06

.08

56

1.73

.06

Note. Intervention Option Coding: (1 = OC-Spray, 2 = pistol, 3 = baton). Transition Weapon Needed: (1 =
Yes, 2 = No).
*p < .05
**p < .001

5.2.6 Homogeneity of variance tests. Due to the differences in sample sizes
between the three groups (Group A = 28, Group B = 28, Group C = 56). It is possible
that the assumption of homogeneity of variance was violated, producing significant
results when there was no actual significant difference (Field, 2013). Levene’s
homogeneity of variance tests revealed the following previously significant results
violated the assumption of homogeneity: successfully stopping the threat (performance
measure), p < .001; RT between the subject becoming assaultive and the participant’s
decision (RT measure), p = .01; and the type of intervention option chosen by the
participant (intermediate decision measure), p = .03. When the assumption of
homogeneity is violated, Welch’s F-ratio is used to accurately determine whether
significant differences occurred (Field, 2013). In each of the aforementioned violated
assumptions, Welch’s F-ratio determined there indeed were significant differences
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between groups for successfully stopping the threat, F(2, 59.62) = 5.13, p = .01; RT
between the subject becoming assaultive and the participant’s decision, F(2, 51.49) =
8.99, p < .001; and the type of intervention option chosen by the participant, F(2, 58.26)
= 52.01, p < .001.
5.3 Intervention Option Differences
Significant differences in performance and RT were found between groups that
had particular intervention options missing. Differences were found between Group A,
who did not have a pistol available to choose from, and Group B who did not have OCSpray available as a choice. Significant differences were also seen between Group B
(pistol and baton) and Group C (all three options). These results suggest that choice
quantity was not the only factor influencing intervention option decision in this study.
Thus, performance, RT, and self-report measures for each of the intervention options
were examined.
5.3.1 Performance. There were significant differences between intervention
option and performance on intervention score (Overall Rating: Intervention), F(2,108) =
1.53, p = .05. Bonferroni post-hoc tests revealed significant differences between OCSpray and baton, p = .05 and between pistol and baton, p = .01. These results indicate
that the participants responded appropriately to the subject behaviour when choosing the
pistol or OC-Spray, but not when choosing the baton (Table 9.2). There were also
significant differences found between intervention option decision and success in
stopping the subject, F(2,109) = 1.98, p < .001. Bonferroni post-hoc tests revealed
significant differences only between pistol and OC-Spray, p < .001; participants who
chose OC-Spray were more successful than participants who chose the pistol (Table 9.2).
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Table 9.1
One-Way ANOVA Results for Performance between Intervention Option Type
OC-Spray
Pistol
Baton
Performance
F
Effect n
M
SE
n
M
SE n
M
Measures
Size
(ηp2)
Activity 1
2.65
.05
61 32.59 1.48 40 29.56 1.06 7 38.07
Activity 2
.20
.004 65 26.65 1.07 40 26.96 1.67 7 24.50
Activity 3
.41
.01
65 24.49 2.43 40 25.68 3.48 7 31.79
Activity 4
2.57
.05
65 1.14
.04 38 1.11
.05 7 1.43
Activity 5
1.22
.02
63 38.71 2.00 38 40.80 3.24 7 49.57
Activity 6
2.37
.04
62 40.53 1.53 39 35.10 2.23 6 42.50
Activity 7
.08
.001 64 33.32 1.38 40 34.18 2.21 7 32.71
Articulation .03
.00
59 31.39 1.39 36 31.96 2.07 5 31.40

SE

3.29
2.84
7.64
.20
8.08
6.52
4.28
6.35

Note. Lower numbers denote higher success based on the VAS Scale (Performance Measures 1-8: 0-25 =
Superior, 26-50 = Professional, 51-75 = Needs Improvement, 76-100 = Unsatisfactory)
*p < .05
*p < .001

Table 9.2
One-Way ANOVA Results for Performance between Intervention Option Type
OC-Spray
Pistol
Baton
Performance
F
Effect N
M
SE
n
M
SE n
M
Measures
Size
(ηp2)
OR:
3.20
.06
64 2.31 .09 40 2.15 .08 7 2.86
Intervention*
OR: Tactics & 1.38
.03
64 2.44 .08 40 2.28 .08 7 2.57
Officer Safety
OR:
.53
.01
64 2.44 .08 40 2.43 1.07 7 2.71
Skills
OR: Law.74
.01
64 2.08 .08 40 2.25 .12 7 2.14
PolicyProfessional
OR: Legal
.73
.01
64 2.05 .06 39 2.15 .08 7 2.00
Articulation
Overall Rating
.39
.01
63 2.44 .11 39 2.36 .13 6 2.67
Successful at
stopping
threat**

9.34

.15

65

1.43

.06

40 1.83

.06

7

1.71

SE

.40
.20
.42
.34

.22
.42
.18

Note. OR = Overall Rating; Lower numbers denote higher success based on 4-Item Scale (Performance
Measures 8-14: 1 = Superior, 2 = Professional, 3 = Needs Improvement, 4 = Unsatisfactory); (Performance
Measure 15: 1 = Successful, 2 = Unsuccessful)
*p < .05
**p < .001
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5.3.2 Response time. There were significant differences between intervention
options for RT between when the subject became assaultive and when the participant
made a decision, F(2,109) = 14.19, p < .001. Bonferroni post-hoc tests revealed
differences between OC-Spray and pistol, p < .001 and between OC-Spray and baton, p
= .03. These findings suggest that OC-Spray was selected faster than the baton only after
the subject became assaultive. Significant differences were observed in the RT from
when the subject grabbed a weapon and the participant made a decision, F(2,104) =
13.60, p < .001. Bonferroni post-hoc tests were conducted and significant differences
were found between those who chose the pistol and those who chose the OC-Spray, p <
.001 (Table 9.3).
Table 9.3
One-Way ANOVA Results for RT between Intervention Option Type
n

OC-Spray
M (s)
SE

n

Pistol
M (s)

SE

2.65

Effect
Size
(ηp2)
.05

65

37.43

2.58

40

45.80

3.58

7 51.43

9.52

.08

.001

65

63.34

5.06

40

65.83

1.82

7 64.71

1.71

14.19

.21

65

-.26

1.51

40

13.73

2.35

7 14.29

7.86

13.60

.21

61

-7.39

1.56

39

3.08

1.01

7

1.08

RT
Measures

F

Beginning of
scenario to
first
observed
choice
Beginning of
scenario to
intervention
decision
Subject
became
assaultive to
intervention
decision*
Subject
grabs
weapon to
intervention
decision*

Baton
n M (s)
SE

1.00

Note. Negative numbers indicate a decision was made before the subject became assaultive and/or grabbed
a weapon
*p < .05
**p < .001
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5.3.3 Confidence. There was no significant difference between the intervention
option decision and the participant’s confidence, providing no evidence that the
intervention option choice influenced self-reported confidence (Table 9.4).
5.3.4 Threat versus challenge. There were no differences between intervention
option choice and the participant perceiving the situation as a threat or a challenge,
indicating that participants did not choose a particular intervention option based on
perceiving the situation as a threat or challenge (Table 9.4).
Table 9.4
One-Way ANOVA Results for Confidence and Threat Perception between Intervention Option
Type
OC-Spray
Pistol
Baton
Measures
F
Effect
n
M
SE
n
M
SE
n
M
SE
Size
(ηp2)
Confidence 1.91
.03
65 64.81 2.94 40 65.43 4.25 7 45.86 10.98
Threat
.59
.01
65 43.02 3.22 40 37.98 3.79 7 36.93
9.02
Perception
Note. Low Numbers indicate the participant had lower confidence that they chose the most appropriate
intervention option and higher numbers indicate the participant had higher confidence in their choice.
Lower numbers indicate the participant perceived the situation as a threat, high numbers indicate the
participant perceived the situation as a challenge.
*p < .05
**p < .001

5.3.5 Intermediate decisions. There was no significant difference between the
numbers of observed choices before making an intervention option decision. However,
there were significant differences between chosen interventions and whether a transition
weapon was needed, F(2,109) = 9.32, p < .001. There were significant differences
between pistol and OC-Spray, p = .01 and between pistol and baton, p = .001. These
results indicate that deciding on baton or OC-Spray over pistol increased the need to
transition to a secondary intervention option (i.e., the pistol; Table 9.5).
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Table 9.5
One-Way ANOVA Results for Intermediate Decisions between Intervention Option Type
OC-Spray
Pistol
Baton
Intervention
F
Effect n
M
SE
n
M
SE
n
M
SE
Option
Size
Measures
(ηp2)
Number of
.27
.01
65
3.83
.20
40
4.00
.40 7
3.43
.57
choices
observed
before making
a decision
Transition
9.32
.17
65
1.66
.06
40
1.93
.04 7
1.29
.18
Weapon was
Needed**
Note. Intervention Option Coding: (1 = OC-Spray, 2 = pistol, 3 = baton).
*p < .05
**p < .001

5.3.6 Homogeneity of variance tests. Due to the differences in sample sizes
between the three groups (OC-Spray = 64, pistol = 40, baton = 7). It is possible that the
assumption of homogeneity of variance was violated, producing significant results when
there was no actual significant difference (Field, 2013). Levene’s homogeneity of
variance tests revealed the following previously significant results violated the
assumption of homogeneity: intervention score (Overall Rating: Intervention;
performance measure), p = .001; successfully stopping the threat (performance measure),
p < .001; RT between the subject grabbing a weapon and the participant’s decision (RT
measure), p = .003; and whether a transition weapon was needed (intermediate decision
measure), p < .001. However, in almost all of the aforementioned violated assumptions,
Welch’s F-ratio determined there were significant differences, with the exception of
performance on intervention score (Overall Rating: Intervention), which was not
significant, F(2,15.72) = 1.97, p = .17. All other measures were found to have significant
differences between intervention option choice for successfully stopping the threat, F(2,
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16.57) = 10.01, p = .001; RT between the subject grabbing a weapon and the
participant’s decision, F(2, 27.76) = 15.78, p < .001; and whether a transition weapon
was needed, F(2, 16.06) = 10.45, p = .001.
5.4 Intervention Option Decision
Paired samples t-tests revealed that baton proficiency was rated significantly
lower than proficiency in OC-Spray and pistol, with participants rating their baton
proficiency at 61%, their OC-Spray proficiency at 65%, and their pistol proficiency at
70%. Chi-square tests showed that less-lethal weapons (OC-Spray and baton) were
chosen significantly more in successful trials, χ2(1) = 14.28, p < .001, φ = -.36 (84.80%
OC-Spray or baton vs. 15.20% pistol). Further, in the extensive choice group (Group C),
pistol was chosen significantly fewer times than OC-Spray or baton, χ2(2) = 61.45, p <
.001, φ = 1.05 (30.40% pistol vs. 69.60% OC-Spray and 0% baton). Thus when given the
opportunity to use a pistol, the more choices the participant had, the more likely they did
not choose the most lethal weapon.
5.5 Correlations
Correlations were conducted between choice group and coded measures of
performance, where lower codes indicate better performance, RT (4 measures; seconds),
confidence, threat perception, coded intervention decisions, and coded proficiency
measures (Table 10.1).
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Table 10.1
Coded Measurements Table
Measure

Coding

1
(0-25)*
Group A

2
(26-50)*
Group B

3
(51-75)*
Group C

4
(76-100)*
---

Low on VAS
Scale
---

High on VAS
Scale
---

Superior

Professional

Unsatisfactory

---

---

Performance (9-14)

Superior

Professional

Unsatisfactory

---

---

Performance (15)

Successful

Unsuccessful

Needs
Improvement
Needs
Improvement
---

---

---

---

Confidence

---

---

---

---

Not Confident

Confident

Threat Perception

---

---

---

---

Threat

Challenge

Intervention
Decisions:
Intervention Option
Intervention
Decisions: Transition
Weapon
Proficiency

OC-Spray

Pistol

Baton

---

---

---

Transition
Weapon
Needed
---

Transition
Weapon Not
Needed
---

---

---

---

---

---

---

Limited
Proficiency

Greater
Proficiency

Choice
Group
Performance (1-8)*

Note. * = Performance measures 1-8 which were scored by VAS scale.
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Choice group and confidence were positively correlated, r = .19, p = .04,
indicating that the more choices a participant had (i.e., Group C), the more confident they
were that they made the most appropriate intervention option decision. There was also a
significant negative correlation between choice group and whether participants perceived
the situation as a threat or a challenge, r = -.21, p = .03. This suggests that perception of
the situation as threatening was more likely for limited choice groups. All other
correlations were non-significant. Refer to Tables 10.2 – 10.6 for more information.
Table 10.2
Pearson’s Correlations between Performance Activity Measures and Groups
Choice Act. 1 Act. 2 Act. 3 Act. 4 Act. 5 Act. 6 Act. 7
group
Choice
--group
Act. 1
.03
Act. 2
-.09
-.04
Act. 3
-.10
.12
.05
Act. 4
.03
.45**
-.04
.27**
Act. 5
-.04
.33**
-.03
.20*
.32**
Act. 6
-.17
.15
-.03
.29**
.21*
.46**
Act. 7
-.01
.35**
.05
.30** .36** .37** .27**
Artic.
-.07
.26*
.03
.27**
.24*
.31**
.14
.35**
Note. Act. = Activity; Artic. = Articulation; Lower numbers denote higher success based on the VAS
Scale (Performance Measures 1-8: 0-25 = Superior, 26-50 = Professional, 51-75 = Needs Improvement,
76-100 = Unsatisfactory); Group Coding: (1 = Group A, 2 = Group B, 3 = Group C).
*p < .05
**p < .001

Artic.

---
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Table 10.3
Pearson’s Correlations between Performance Overall Measures and Groups
Choice
OR:
OR: Tactics
OR:
OR: Lawgroup Intervention
& Officer
Skills
PolicySafety
Professional
Choice group
--OR:
.03
Intervention
OR: Tactics &
.07
.35**
Officer Safety
OR: Skills
.01
.51**
.15
OR: Law-.12
.32*
.11
.07
PolicyProfessional
OR: Legal
-.03
.203*
-.02
.22*
.30**
Artic.
Overall Rating
.04
.76**
.42**
.41**
.62**
Success
.12
.35**
.22*
.31**
.20*

OR: Legal
Artic.

.18
.07

Overall Rating

Success

.34**

---

Note. OR = Overall Rating; Artic. = Articulation; Success = Success at stopping the threat; Lower numbers denote higher success based on 4-Item Scale
(Performance Measures 8-14: 1 = Superior, 2 = Professional, 3 = Needs Improvement, 4 = Unsatisfactory); Performance Measure 15: (1 = Successful, 2 =
Unsuccessful); Group Coding (1 = Group A, 2 = Group B, 3 = Group C).
*p < .05
**p < .001
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Table 10.4
Pearson’s Correlations between RT Measures and Groups
Choice
Beginning to first
Beginning to
group
observed choice
intervention decision
Choice group
Beginning to
first observed
choice
Beginning to
intervention
decision
Subject
became
assaultive to
intervention
decision
Subject grabs
weapon to
intervention
decision

Subject became
assaultive to intervention
decision

Subject grabs weapon
to intervention
decision

.65**

---

--.01

-.08

.06

.09

.29**

-.08

.10

.34**

.76**

Note. Group Coding (1 = Group A, 2 = Group B, 3 = Group C).
*p < .05
**p < .001
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Table 10.5
Pearson’s Correlations between Intervention Option Measures and Groups
Choice
Number of
Type of
Transition Weapon
group
choices observed
Intervention
Needed
before decision Option Chosen
Choice
--group
Number of
.05
choices
observed
before
decision
Type of
-.01
-.01
Intervention
Option
Chosen
Transition
.04
-.18
.05
--Weapon
Needed
Note. Group Coding (1 = Group A, 2 = Group B, 3 = Group C); Intervention Option Coding (1 = OCSpray, 2 = pistol, 3 = baton); Transition weapon needed coding (1 = Yes, 2 = No)
*p < .05
**p < .001

Table 10.6
Pearson’s Correlations between Self-report Measures and Groups
Choice group
Confidence

Choice group
Confidence

--.19*

Threat vs
Challenge
Perception

-.21*

-.17

Threat vs.
Challenge
Perception

---

Note. Group Coding (1 = Group A, 2 = Group B, 3 = Group C); Confidence Coding (Lower Numbers on
VAS = Not Confident, Higher Numbers on VAS = Confident); Threat vs. Challenge Perception Coding
(Lower Numbers on VAS = Threat, Higher Numbers on VAS = Challenge)
*p < .05
**p < .001
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5.6 Physiological Arousal
Physiological arousal measures included the difference in Heart Rate (HR)
between the participant’s resting rate and when they made their first observed choice
(i.e., reached for an intervention option but did not necessarily remove it from its
holster), between their resting rate and when they made their first decision (i.e., removed
an intervention option from holster), and between their resting rate and when they chose
their transition weapon (i.e., if they had to choose an alternate intervention option after
the first intervention option they chose did not stop the subject). The measures were
transformed into z-scores and one-way ANOVAs were conducted to assess differences
between choice groups.
A one-way ANOVA revealed no significant difference between groups in HR on
any of the measures. There were also no significant differences in HR on any of the
measures for success in stopping the threat (Table 11.1-11.2). This lack of difference
provides no evidence that physiological arousal was a mediating variable between choice
groups and performance, RT, or confidence. Further, in this study, individuals who
perceived a situation as a challenge did not display less physiological arousal than those
who perceived it as a threat.
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Table 11.1
One-way ANOVA Results between groups for Physiological Measures
Physiological
Group A
Group B
Measures
F
Effect
n
M
SE
n
M
SE
Size
(ηp2)
HR at Choice .64
.01
28
-.20
.22
25 .01
.25
HR at
.84
.02
28
-.19
.20
25 -.07
.24
Decision
HR at
.83
.06
9
-.02
-1.02 6 -.81
-2.4
Transition

Group C
n

M

SE

53
53

.10
.14

.14
.24

13

-.07

-.79

Note. Group Coding (1 = Group A, 2 = Group B, 3 = Group C). HR measurements converted into z-scores.
*p < .05
**p < .001

Table 11.2
One-way ANOVA Results between Successful/Unsuccessful Performance and Physiological
Measures
Physiological
Successful at stopping the Unsuccessful at stopping the
Measures
threat
threat
F
Effect
n
M
SE
n
M
SE
Size
(ηp2)
HR at Choice
.05
.00
45
.03
.18
61
-.02
.14
HR at Decision
.16
.002
45
-.05
.17
61
.04
.14
HR at Transition
.08
.003
5
-.07
.64
23
-.25
.27
Note. Performance Coding (1 = Successful 2 = Unsuccessful). HR measurements converted into z-scores.
*p < .05
**p < .001
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Table 11.3
Pearson’s Correlations between Physiological Measures, Choice Group, Performance, and RT
Choice
Performance:
RT: Subject
RT: Subject Confidence Threat vs.
group
Successful at
became
grabs
Challenge
stopping threat assaultive to
weapon to
intervention
intervention
decision
decision
Choice group
--Performance:
.12
Successful at
stopping
threat
RT: Subject
.09
.24**
became
assaultive to
intervention
decision
RT: Subject
.10
.22
.65**
grabs weapon
to intervention
decision
Confidence
.19*
-.04
-.22*
-.16
Threat vs.
-.21*
-.15
.12
.12
-.17
Challenge

HR at
Choice

HR at Choice

.11

-.02

-.002

.01

.11

.01

HR at
Decision

.13

.04

.05

.08

.09

.04

.88**

HR at
Transition

.003

-.06

.02

-.05

.03

-.10

.92**

HR at
Decision

HR at
Transition

.94**

---

Note. Group Coding (1 = Group A, 2 = Group B, 3 = Group C); Performance Coding (1 = Successful, 2 = Unsuccessful); HR transformed into z-scores.
*p < .05
**p < .001
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In summary, Group A participants (OC-Spray and baton) were more successful at
stopping the threat than Group B participants (pistol and baton) and just as successful as
Group C participants (all three choices). Group A participants were also faster at making
a decision than Group B. Group B participants were more likely to update dispatch with
their status than Group A participants and just as likely as Group C, indicating when
participants had a more lethal intervention option available, they were more likely to
update dispatch. Group B participants were more likely to choose pistol over baton.
Group C participants were faster at making a decision compared to Group B and they
were less likely to choose pistol over OC-Spray, indicating a preference for less lethal
intervention options. Participants who chose OC-Spray were more successful than when
they chose pistol and were faster at deciding than those who chose pistol or baton.
Finally, participants who chose OC-Spray or baton were more likely to transition to a
secondary intervention option than participants who chose pistol.

6. Discussion
Police officers accept the extraordinary role of protecting all people in their
community and beyond. They do this while also accepting accountability for the
decisions they make. These decisions are often made in stressful, high-risk, time
sensitive situations. It is extremely likely that police officers who are making a decision
or multiple decisions in 10-20 seconds may be experiencing choice overload. The stress
of the situation combined with the police officer having to continually assess the risk,
ensure bystanders and victims are safe, attempt to verbally de-escalate the subject’s
behaviour, and decide on what intervention technique(s) will immobilize the subject and
ensure safety for surrounding people is a lot to successfully accomplish is less than 30
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seconds. In addition to all of that there are multiple intervention techniques and options
that the officer must choose from, these include: verbal de-escalation, hand-to-hand
combat, firearm, OC-Spray, baton, and in certain circumstances a CEW.
6.1 Choice Paradox and Police Decision-Making
With all of those choices being considered the primary purpose of this research
was to extend the evidence of choice paradox to police decision-making. The results
indicated that, in the tested situation with two versus three choices, no choice paradox
was observed. Rather, the pattern of results suggested that a preference for OC-Spray
rather than pistol or baton, in the tested scenario dominated decision-making. In other
words, intervention option availability influenced performance, speed, and confidence
more than the number of choices did. The secondary purpose of the study was to assess
the influence of choice paradox on physiological arousal. The results indicate that, in the
studied context, no consistent pattern of arousal was observed.
6.1.1 Decision-making performance. Comparison of Group A (OC-Spray and
baton) and Group B (pistol and baton), revealed that participants in Group A were
quicker to decide on an intervention option and more successful at stopping the threat
than Group B. It is likely that these differences are due to Group A (OC-Spray and
baton) only having intermediate or less lethal intervention options available. These
participants may not have experienced the same magnitude of decision stress because
they did not have the extra cognitive load of assessing whether a lethal option was
appropriate. The data also revealed that Group B (pistol and baton) participants
communicated more with their dispatcher than Group A (OC-Spray and baton)
participants, perhaps because the Group B participants were more likely to use a lethal
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intervention option (i.e., pistol), they were more concerned about communicating with
dispatch and asking for backup to come and help them, calling for Emergency Medical
Services to help the subject, and assuring the dispatcher that they were uninjured. These
participants may have perceived this situation as more serious because a more lethal
intervention option was involved. Group A (OC-Spray and baton) were more successful
at stopping the subject than Group B (pistol and baton), possibly based on intervention
option availability. In training as well as in the field that baton is an infrequently used
tool (at least in Canada 4). Anecdotally, participants who used a baton seemed to be
unsure of how to use the baton and seemed scared to hurt the suspect. In Group B (pistol
and baton), this only left participants with one choice – the pistol – which they were
often even more hesitant to use as it is a lethal option.
Comparisons of all three groups revealed that Group B (pistol and baton)
participants were more likely to update dispatch of their status than either Group A (OCSpray and baton) or Group C (all three choices) participants. Again, because Group B
participants were more likely to choose the pistol, they may have thought it a more
serious situation and called dispatch earlier and communicated more. Group A (OCSpray and baton) was more successful at stopping the threat than Group B (pistol and
baton) and just as successful as Group C (all three choices). These data revealed more
about having OC-Spray available than choice quantity. OC-Spray was the most chosen
intervention option in Group A and Group C. Further, Group C (all three choices)
participants were less likely to choose the pistol than Group B (pistol and baton).
Participants perhaps felt more comfortable using the OC-Spray as the direction of the
4

The baton was included in the study, despite its comparatively lower attractiveness because it is one of
the three intervention options that work well in the simulated environment.
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spray can be changed quickly and it is safer for the subject and bystanders. It is possible
that the judgment scenario chosen primed the participants on public safety (as opposed
to officer safety), as there were several bystanders that may have become injured if the
participant deployed an intervention option and missed their intended target. If public
safety was the most important dimension, the participant would have chosen the
intervention option that had the least significant and lasting effect on any bystanders in
the area (Shafir et al., 1993); this may explain why OC-Spray was the most often
intervention option chosen.
Hypothesis One predicted that decision-making performance would be best in
both limited choice conditions (Group A and Group B) and that there would be a
preference for OC-Spray over pistol and baton. This hypothesis was partially confirmed,
at least with respect to option attractiveness. One of the limited choice groups (Group A)
was more successful than the other limited choice group (Group B), but just as
successful as the extensive choice group (Group C). Both successful groups (Group A
and Group C) were most likely to choose OC-Spray over the other intervention options
they had available. This indicates that limited or extensive quantity of choice did not
determine success in the tested scenario. Choosing a less lethal intermediary intervention
option was more predictive of success.
6.1.2 Decision-making response time. Participants in Group A (OC-Spray and
baton) and Group C (all three choices) decided on an intervention option sooner than
participants in Group B. Again, participants may have felt more comfortable deciding on
OC-Spray prior to the subject becoming assaultive and/or grabbing a weapon for two
reasons. First, according to the IMIM, the participants could justifiably remove OC-
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Spray (but not the pistol) from their holster once the subject began to display assaultive
behaviour. Second, participants could remove the OC-Spray from the holster and hide it
in their hand or behind their leg. This increased the safety of the participant and
maintained an element of surprise and control towards the subject. There was no
significant difference between choice group and number of observed choices before
making the decision. This indicates that extensive choice did not result in more
indecision before ultimately making a decision.
Hypothesis Two predicted the limited choice groups (Group A and Group B)
would be the quickest to react and there would be no intervention option preferences.
This hypothesis was not confirmed. One of the limited choice groups (Group A) decided
on an intervention option quicker than the other limited choice group (Group B) once the
subject became assaultive and once the subject grabbed a weapon. However, the
extensive choice group (Group C) also responded quicker than one of the limited choice
groups (Group B) once the subject became assaultive and once he grabbed a weapon.
Contrary to the hypothesis, Group A (OC-Spray and baton) did not respond quicker than
Group C (all three choices). Also contrary to the hypothesis, there was a preference for
OC-Spray over pistol and baton. OC-Spray was decided on earlier than the other
intervention options, and often proactively before the subject became assaultive.
Interestingly, of 112 participants, 18 participants (16%) decided on an intervention
option before the subject became assaultive. Although the 18 participants were proactive
and anticipated the situation might develop into something dangerous, being proactive
was not predictive of success, χ2(1) = .02, p = .89.
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6.1.3 Decision-making confidence. Confidence levels between the choice
groups did not differ. This indicates that the participant was always prepared to explain
and hold accountability for their intervention option decision after the situation ended.
Hypothesis Three predicted that confidence would be greatest in the limited
choice conditions and that there would be a preference for OC-Spray over the other
intervention options available. There was a significant correlation between group and
self-report confidence rating indicating that the extensive choice condition (Group C)
was more confident in their intervention option decision than either of the limited choice
groups (Group A and Group B). However, there were no significant differences found
between choice quantity, choice groups, or intervention option decision for confidence.
Thus, on balance, this hypothesis was not confirmed; number or type of intervention
option did not affect indicated confidence. None of the participants in the extensive
choice group chose baton whereas baton was chosen by at least one participant in both
other groups, so perhaps the correlation between extensive choice and confidence lies in
choosing between two similar options (OC-Spray and pistol).
6.1.4 Decision-making summary. It can be argued that, in the present situation,
differences in performance, RT, and confidence were caused by intervention option
availability and not choice quantity. Participants responded most appropriately to the
subject behaviour when choosing pistol or OC-Spray, but not when choosing the baton.
Participants who chose OC-Spray were more successful at stopping the threat than
participants who chose pistol, perhaps because their decisions were made more quickly.
This indicates a preference for OC-Spray in use-of-force situations similar to the tested
scenario. This is perhaps because it is less lethal and can be drawn from the holster
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sooner than the pistol, can be hidden from the subject’s line of sight to maintain an
element of surprise (unlike the pistol), and is safer than a pistol if the participant misses
their intended target. However, choosing baton or OC-Spray over pistol increased the
need to transition to a secondary weapon. This could be due to low observed confidence
in baton. This might also be due to participants selecting OC-Spray much earlier than the
pistol, often before the subject became assaultive; this means the participant may have
decided on OC-Spray early on in the scenario and had a lot more time to change their
mind or second guess themselves, than when they decided on pistol or baton much later
in the scenario.
6.2 Physiological Arousal and Police Decision-Making
The second research question asked if increased physiological arousal mediated
the impact of choice on decisions in a use-of-force decision situation. Choice affected
success in stopping the threat, RT from the subject becoming assaultive and deciding on
an intervention option, and RT from the subject grabbing a weapon and deciding on an
intervention option.
There were no significant choice group differences or correlations between the
physiological measures and performance, RT, or confidence. Furthermore, there were no
significant differences or correlations in choice group or perceiving the situation as a
threat or a challenge.
Hypothesis Four predicted that physiological arousal would mediate the
association between number of choices and decision performance, RT, and confidence.
As there were no significant correlations between physiological arousal measures and
performance, RT, or confidence it is not a mediating variable. This hypothesis was not
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confirmed. This could have been caused by the simulated environment, the participants
may not have been experiencing enough physiological arousal or they could have
successfully integrated the appropriate calming techniques (e.g., combat breathing)
taught in the CTP, during a high stress situation that will keep them alert and effectively
assessing and responding to the situation.
6.3 Discussion Summary
In summary, paradox of choice as defined by Iyengar and Lepper (2000) was not
observed in this study. Greater choice did not have detrimental effects on decisionmaking. However, choice overload as defined by Mogilner et al. (2008) may have been
present. The increased cognitive effort needed to make a choice between a less lethal and
a more lethal choice slowed down the participant’s response time in making a decision.
The less lethal intervention option of OC-Spray was chosen more often, decided upon
quicker, and resulted in more successful outcomes. However, as the simulated
environment works best with OC-Spray and pistol options, it is possible that the
participants who had previously been exposed to the simulated environment before were
already comfortable using OC-Spray in other training sessions. More research needs to
be conducted to determine what effects the different intervention options have on an
officer’s performance, RT, and confidence in different types of use-of-force situations.
6.4 Conclusions and Implications
The particular simulated judgment scenario chosen may have primed participants
for a public safety focus, resulting in a preference for less lethal weapons. This might
explain why OC-Spray was chosen more often than the other intervention options. Using
a variety of scenarios that convince the participants to focus on different safety aspects
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or priming them on a particular safety aspect before participation may change the
frequency of intervention options chosen. Additionally, the frequency that OC-Spray
was chosen may have also resulted from the participants already being familiar with the
judgment simulators and frequently choosing OC-Spray over pistol (as baton is generally
not chosen during simulated training). Incorporating police recruits from other police
services that do not have previous experience with judgment simulators may help in
determining if prior simulator experience is a factor. Furthermore, the simulated
environment may not have induced the same amount of physiological arousal as a live
training environment would or as much as a member would experience working in the
field. Research involving physiological changes in different aspects of live training as
well as arousal levels of members in the field would aid in determining whether or not
the training environment is inducing the appropriate amount of stress on its students.
Finally, the number of choices may not have been as extensive as they needed to be to
produce differences between choice groups. Despite Hutchinson’s (2005) definition that
excessive choice is any number that exceeds the naturally occurring number of the
particular environment (i.e., there are generally only two choices in the judgment
simulator), the participant may have felt short on choices because they are aware they
would have many more choices to choose from in a live environment. Conducting this
research in a different environment that affords more intervention options may help to
eradicate this limitation.
Ideally, this research could be extended to either a simulated environment that
works seamlessly with more intervention responses, such as hand-to-hand combat or
verbal de-escalation techniques or to a live environment where these techniques would
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work better. It would also create an extensive choice group that has an increased number
of intervention options, perhaps resulting in greater differences between choice groups.
Additionally, extending this research to other types of scenarios and situations may
provide information on how the intervention option type combined with the elements of
the situation impact decisions. Also, completing this research with experienced members
may provide more insight into what intervention options are used most frequently and
how that affects the different aspects of decision-making and help to determine how
excessive choice is defined and what the naturally occurring number of options in these
situations are. Additionally, working with smaller Canadian city or municipal police
services and well as American police services would provide valuable insight into
intervention option decision-making across North America. This is especially important
due to the higher rates of lethal force used in the United States; estimated rates in Canada
are .78 deaths per million residents compared to 3.67 deaths per million residents in
America (Ruddell, 2017). Further, adding a measure of cognitive load during decisionmaking could help to understand whether or not the participants are experiencing choice
overload while making a decision in a use-of-force situation. Finally, a better
understanding of physiological arousal during use-of-force situations in the field, live
training, and simulated training would be beneficial in determining arousal changes at
different points in a use-of-force decision-making situation.
It is apparent from this research that particular tools, such as OC-Spray and the
pistol, are being favoured in certain use-of-force situations. This implies that there needs
to be a re-evaluation of what intervention options are frequently being used in use-offorce situations and whether they are necessary. The low percentage of baton as a choice
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brings into question the frequency of which it is used and the necessity of this particular
tool in use-of-force situations. Perhaps, it is not a necessary intervention option and
training time can be made available to teach important decision-making paradigms. On
the other hand, perhaps it is being used infrequently due to a lack of confidence in the
use of baton. If the latter is the case, perhaps more training time needs to be dedicated to
baton usage and techniques. Additionally, less lethal options, particularly OC-Spray,
were chosen more often, decided upon quicker, and resulted in more successful
outcomes. This implies that Canadian police officers in use-of-force situations similar to
the one presented in the research tend to choose less lethal options. Perhaps it is
Canadian culture that plays a role in such choices that as Canadians we wish to distance
ourselves from the increasing number of gun violence apparent in other countries. It may
also be due to the extensive training RCMP cadets receive. There is a whole host of
reasons less lethal options may be more favourable by Canadian police officers, which
further highlights the need to make cross-cultural comparisons between police officers.
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Appendix A: Incident Management Intervention Model

Figure 1. The Incident Management Intervention Model is a framework used by RCMP
officers to continuously assess risk and apply necessary and appropriate intervention
techniques to ensure public and police officer safety. Royal Canadian Mounted Police
(2009). http://www.rcmp-grc.gc.ca
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