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ABSTRACT 

Firearm training across global police/law enforcement organisations has been 
dominated historically by a traditional marksmanship orientated model, which has 
been continuously criticised as failing to prepare police recruits for decision-
making and firearm operation in critical incidents. An ongoing doctoral study 
outlined in this paper examines what is problematic with current training 
approaches and evaluates an innovative reality-based firearm training program to 
compare its effectiveness with the traditional model. The study, with a focus on 
adapting the human threat response to stressful incidents, uses a range of 
established stress theories to inform and guide a mixed methods approach that 
examines program participants’ progress. Early study results show promise in 
adapting participants’ threat responses and improving operational performance. 

 

Keywords:  Reality-based training, police firearm training, stress theories, human 
threat response. 

 
 
 
INTRODUCTION 
 

The traditional police1 use of force (PUOF) firearm training model has been challenged 
continuously by researchers in recent decades (Alpert et al., 1997; McManus, 1970; Milton et al., 
1977; Morrison & Vila, 1998; Scharf & Binder, 1983). Primarily, criticism has focused on poor 
operational performances and the widespread false assumption that “… the required firearm 

 
1 The terms law enforcement and police are used interchangeably for contextual flow. The term police 
includes any authorised, trained, and suitably empowered representative of the legitimate government. 
In addition to traditional police organisations, national security, border protection, close protection, and 
counter terrorism units are considered law enforcement for the purposes of this study. 
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training [traditional model] is an adequate preparation for a deadly force encounter” 
(Thomasson, 2013, p. 4). There has been minimal change and operational improvement to this 
marksmanship-based model since the emergence of mandatory firearms training for police in 
1959 as part of the California Police Officer Standards and Training (POST) (Werth, 2009).  

While only a small percentage of PUOF2 encounters are excessive or inappropriate, the 
issue of causation (why police use excessive, ineffective, or inappropriate force) remains in need 
of a compelling answer that satisfies the great majority of identified cases of poor judgement in 
PUOF encounters and particularly those using firearms. This perspective is supported by data 
from the United States (US) that, during 53+ million police/citizen encounters each year force is 
only used, or threatened with use, by police in approximately 1.3% of all police/citizen 
encounters (Davis & Langton, 2018). Furthermore, lethal force is applied in a small fraction of 
those encounters (Lersch & Mieczkowski, 2004); this represents over 700,000 encounters where 
force is used or threatened each year. This means that lethal force (primarily the use of firearms) 
is used in less than .00002% of all police encounters or .15% of those encounters where force 
was originally threatened and ultimately applied.  

These figures provide context to the issue. It is not suggested that every use of force 
encounter is ineffective, inappropriate, or excessive, and in fact, the great majority of interactions 
are not alleged to be unreasonable (Rudovsky, 2017). The use of deadly force is appropriately 
described as a “rare event” (White, 2006, p. 304). Despite this seemingly small percentage, 
approximately 1000 lives have been taken by police each year consistently over the last eight 
years in the US (Post, 2024). Approximately 65 police officers are feloniously killed (murdered) in 
the line of duty each year on average, at a rate of just over one per week. The US has had over 
2,000 police officers killed in the period 1988–2019 (34 years) and 53,000 assaulted annually; 
approximately one assault every ten minutes (US DOJ – LEOKA Report, 2019), making this a 
significant issue worthy of study.  

This paper aims to outline a current doctoral study by the lead author, which specifically 
focuses on evaluating the current traditional firearms training model and an innovative reality-
based training (RBT) program. More specifically, this study examines the adverse impact of the 

 
2 An internationally accepted or utilised Police Use of Force (PUOF) definition does not exist (Wortley et 
al., 2021) but is defined differently across jurisdictions and countries. The USA International Association 
of Chiefs of Police (IACP, 2001) defines PUOF as the “… amount of effort required by police to compel 
compliance by an unwilling subject” (p. 66). In the UK, PUOF is defined by the conditions of application, 
being built around the concept of reasonableness and the necessity to consider force from the officer’s 
perspective (United Kingdom Statutory Instruments on The Criminal Justice and Immigration Act 2008). 
Australia defines PUOF in terms of reasonableness (ANZPAA, 2013), but the New South Wales Police 
(NSWPOL) define PUOF further as “… physical force or other techniques, including a weapon, instrument 
or implement, [used] in the lawful execution of their duty” (Johnson & Johnson, 2023, p. 10). For the 
purposes of this paper the broader IACP interpretation is applied. 
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human threat response3 (HTR) on police officer responses when using firearms in critical 
incidents and ways of adapting their responses to improve performance and decision-making 
under stress. The working hypothesis is that the panic response to a critical incident is potentially 
a primary causative issue that underpins poor decision-making in such incidents.  

This paper discusses important background issues and research informing this study, 
outlines selected initial study results, and provides an overview of the proposed Reality-Based 
Training Initiative (RBTI) for police academy courses and ongoing skill development. Importantly, 
while there is a focus here on skill acquisition with firearms, it is proposed that adaption to HTR 
can also inform crucial improvements to all PUOF4 training situations and prepare police to 
provide a more effective operational response and develop resilience to acute stress in critical 
incidents. The RBTI is more aptly described as a training methodology oriented towards 
developing self-efficacy than a shooting or PUOF program. RBTI methodology can be applied to 
any part of an officer’s duties that will likely be carried out under stress in various contexts. 

 

BACKGROUND AND CURRENT PUOF OPERATIONAL STATISTICS 

Unfortunately, most police officers will never find out if their training has truly prepared them for 
the realities of a critical incident until they experience a life-threatening event. This is not the time 
or place to discover whether your training has prepared you physiologically and psychologically 
for the realities of fighting to protect your or someone else’s life. Ideally, any PUOF training model 
should be validated to reliably produce the kind of acute stress response experienced in a life-
threatening event but in a controlled and safe training environment. 

Research has examined aspects of police shootings to determine why PUOF is 
ineffective, inappropriate or excessive during critical incidents, with a range of potential 
causative issues or variables identified, including racism, sex, training, age, and officer 
experience (Aveni, 2003; Gillespie, 2012; Hine et al., 2018; Lewinski et al., 2015; Morrison, 2006; 
White, 2006). PUOF legislation, policy and use of force continuums have also been examined 
(Benton, 2018; Cole, 2020; Ryan, 2017) but, while acknowledged, fall outside the scope of this 
paper. The impact of PUOF instructors’ skills, experience, and development, along with the 

 
3 In a critical incident the brain’s threat centre (Thalamus) acknowledges a threat and activates several 
significant actions within the brain (via the Limbic System) and body. The first critical event is the HTR, 
which is an instant and subconscious reaction to external stimulus. The physiological and psychological 
impact of this temporary reorientation means the brain is not operating in its optimum functional state. 
This temporary shift impacts cognitive processing and decision-making, including perceptual distortions, 
where the brain may simply be overwhelmed if not prepared and interpret events from a biased 
perspective (Service & Programs, 1998). 

 
4 There is a specific focus on firearms in this study rather than the broader field of PUOF for simplicity and 
because relevant organisations retain more detailed records of firearms use. 
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content and delivery of training programs has also been a key research issue, which this study 
seeks to extend. 

  More specifically, recent studies examining the detrimental impacts on critical thinking 
and physical performance under stress have questioned the traditional marksmanship-based 
firearm training model5 (Novy, 2012; Stafford, 2019). In addition to diminished critical thinking, 
officers cannot aim firearms as per traditional training because of HTR effects. These effects 
include tunnel vision, reduced blood flow to the eyes, deactivation of the ciliary muscle critical 
to focus adjustment near/far, and the loss of complex and fine motor skills essential to focus on 
iron sights and align them with a target (Siddle & Grossman, 1998).  

In the US, there is limited accurate national data on police shootings despite a 
Presidential direction (DOJ – President’s Commission, 2015), which is problematic for research. 
Washington Post reporter Tom Jackman reported that “… for the second straight year only about 
27% of police departments shared data with the FBI lead National Use of Force Data Collection 
Program” (2021).  

Several media-based, academic, and community advocacy group databases contribute 
to transparency. While not conclusive of all data, these organisations generally agree US police 
agencies have killed more than 1000 people per year since 2015 (Washington Post, 2023) and 
over 30,000 since 1970 (Naghavi, 2021). There is limited data on how many people are wounded 
as a result of police shootings. The levels of police shootings in Australia are lower than in the 
US; however, there has been a significant increase in Australian police shootings since 2019 
(Goldsworthy, 2021; Zillman, 2023). 

Both US and Australian police continue to use the traditional model for firearms training 
and an annual, or at best semi-annual, assessment to a minimum standard, albeit with some 
adaption of ad hoc scenario-based training. Australia has now begun to emulate the US in 
wearing personal body armour by uniformed police as more standard practice. Such a move 
could be considered a silent acknowledgement of the changing threat model operationally but 
without significant changes to firearm training. 

 

HISTORY OF FIREARMS TRAINING RESEARCH 

Cojean et al. (2020) undertook a comprehensive review examining 923 articles on PUOF 
decision-making. Conclusions drawn indicate that from an officer’s perspective, the most 
predictive factor for PUOF application was the level of resistance and the suspect’s behaviour. 
The officer perspective, as also concluded by Hine et al. (2018), is of significant interest due to 
the potentially subjective influences on decision-making within situational contexts and the 

 
5 For the remainder of this paper, this is usually referred to as the traditional model. 
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potential for significant influence by distortive effects of hormonally induced stress in a critical 
incident. 

Researchers (Aveni, 2003; White, 2006; Morrison, 2006; Gillespie, 2012; Lewinski et al., 
2015; Hine, 2017) have been exploring the issue of poor performance or decision-making in 
police shootings since the 1970s. Further historical studies provide both confronting and 
informative results relating to poor shooting accuracy rates that often fall below 50% (Fyfe, 1978, 
1988; Geller & Karales, 1982; Geller & Scott, 1992). Other studies specifically highlight that the 
traditional model does not adequately prepare police for operating firearms in critical incidents 
(Alpert, 1989; McManus, 1970; Milton et al., 1977; Scharf & Binder, 1983).  

  A cornerstone declaration regarding firearms training and its relationship with 
operational performance arose from Morrison and Villa who stated, “... contemporary police 
doctrine and techniques might be ill-suited for preparing officers for gunfighting” (1998, p. 514). 
They support this statement through data and examples of operational firearms performance 
from various US police organisations (ibid, pp. 523–524). These authors examined the evolution 
and foundation of firearms training within law enforcement and demonstrated how little 
accuracy rates have improved in the past century despite the introduction of formal training 
programs and improvements in weapons and ammunition. Their research demonstrated that 
police hit rates6 are similar to those of criminals shooting at police and concluded, “...there were 
serious reasons to question the validity of police recruit and in-service handgun training 
activities ...” (ibid, p. 524).  

These conclusions are supported by contemporary research (Aveni, 2003; Gillespie, 
2013; Lewinski et al., 2015; Morrison, 2006; Staller et al., 2022; White, 2006). Other authors also 
highlight the impact of stress on reducing shooting accuracy (Donner & Popovich, 2018; David 
Klinger, 2012; Landman et al., 2016). Studies are hampered by a lack of available data from 
reluctant police organisations wishing to avoid public scrutiny (Oramas Mora, Terrill & Foster, 
2023), with no publicly available data from Australian police organisations.  

This historical research consistently indicates significant problems with firearms training 
and limited development of operational skills, including minimal consideration of stress impacts 
on capabilities. There is likely no single underpinning cause for poor performance or decision-
making by police in critical incidents, with a range of causative issues having at least some 
situational or contextual validity (Mora et al., 2023). However, an improved training method 
incorporating stress adaption has significant potential to enhance decision-making under stress 
and save hundreds of lives (Baldwin et al., 2022), while enhancing officer recovery from critical 
incidents. 

 
6 The terms hit rate and accuracy are often used with a different contextual foundation by researchers. 
Hit rate generally refers to at least one disabling hit upon the target regardless of rounds fired and 
accuracy relates to rounds fired relative to hits (Donner & Popovich, 2018). 
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The HTR, with the accompanying and potentially overwhelming psychophysiological 
effects of chronic and acute stress, significantly contribute to poor decision-making and physical 
performance, resulting in ineffective, inappropriate, or excessive force due to constructed 
cognitive bias (Akinola & Mendes, 2012; Baldwin et al., 2022; Hine, 2017). As previously stated, 
the working theory of this study is that the panic response to a threat, as an instinctive survival 
mechanism within the HTR, is a potentially significant factor applicable across a large spectrum 
of examined events and, as such, is a key problematic issue that researchers need to address. 

Additionally, the Biopsychosocial (BPS) model of Challenge and Threat (Blascovich & 
Tomaka, 1996) suggests that when an individual is presented with a situation they assess as 
within their coping resources (skill level), they see the situation presented as a challenge. 
Conversely, when the opposite assessment exists, the situation is perceived as a threat and 
performance is correspondingly affected (Kelley et al., 2019). Accepting this theory follows that 
a high level of training (increased skill) would logically lead to increased self-efficacy; belief in 
self and ability, with a balanced understanding of limitations (Bandura, 1977). This approach 
challenges calls for increased de-escalation training and a reduced focus on PUOF, the effects 
of which have provided only limited improved outcomes (Engel et al., 2020). Following this logic, 
enhancing self-efficacy can encourage greater openness to de-escalation opportunities during 
critical incidents because officers would potentially be less overwhelmed or panicked. 
Essentially, confidence in their skills can enable them to attempt options they might not have 
previously felt comfortable exploring in a life-threatening situation. 

 

THE TRADITIONAL (CURRENT) FIREARM TRAINING MODEL 

Much like the absence of a universally accepted definition of PUOF, the traditional model used 
globally has no agreed upon name and is simply an organically evolved training model influenced 
by military and sports shooting groups over many decades. This model is premised on a skills-
based format and a marksmanship focus, with annual recertification to a minimum standard of 
hits on paper targets as the core means of competency assessment.  

Qualification and certification testing in this model is mostly under sterile range 
conditions, with minimal or no operational simulation or acute stress that can be measured 
accurately, easily, and reliably. In simple terms, participants train to pass a test rather than 
develop measurable operational capability under authentic conditions (Guillaume, 2010). The 
standard achieved in recruit training remains the standard throughout their career, with no 
expectation to improve beyond the minimum standard. These minimum standards are usually 
prescribed in the US by way of state legislation POST standards, while Australia has no legislated 
minimum standards.  

Establishing a minimum standard for firearms qualification scoring is well intentioned 
and aims to establish a quality control point, but this approach is a double-edged sword. Most 
participants focus only on achieving that minimum standard and considering the unrealistic 
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training conditions, this approach can instil a false sense of complacency or confidence within 
participants and their organisations. This conclusion continues to be supported by performance 
statistics, which indicate police accuracy with firearms in critical incidents remains as low as 
20%, meaning potentially four out of every five rounds fired missing their target (Aveni, 2003; 
Morrison & Villa, 1998; White, 2006).  

PUOF training in police academies in the USA currently accounts for around 25% of the 
total recruit course times, with 40% of this time dedicated to firearms training (Reaves, 2016). As 
such, significant time and resources are committed to training programs that are questionable 
in their effectiveness. While the time dedicated in recruit training programs does not correlate 
with the frequency with which force is actually used in operational situations (Davis & Langton, 
2018), it remains a highly contentious policing issue in respect of conflict with the community 
and lives lost or significantly impacted as a result of poor practice.  

More specifically, there are some problematic aspects within the traditional model’s 
structure/content and delivery method. In relation to structure and content, the current guidance 
in firearm training centres on teaching police officers to use minimum force7 rather than 
evaluating what should be reasonable at the time, potentially leading to confusion and the 
misapplication of force. The traditional model also teaches questionable techniques; relating to 
shooting stance and aiming, which have developed organically and without appropriate scientific 
rigour.  

These fundamental problems with the traditional model stem from the widespread use 
of the marksmanship shooting style, which emerged from the military after World War II (WWII) 
and was adopted from US target shooting sports clubs (Westmoreland, 1989). A notable 
technique used in this style is the weaver stance and associated firearm sight alignment with one 
eye, which is highly vulnerable to HTR distortions. Therefore, while these techniques are 
beneficial in a sporting environment, they are less than ideal for police engaged in a critical 
incident.  

In contrast to the marksmanship style, there is a second approach called the combat 
shooting style, which originated from special forces units’ close-quarter fighting in WWII. This 
style has a different focus on aiming, using an acceptable sight picture instead of a more precise 
sight alignment and with both eyes open and a more direct facing isosceles stance. This style is 
used in specialist police and military units, and while some aspects of it have been assimilated 
into general police training, the marksmanship style remains dominant, especially in the 
assessment and recertification phases.  

The combat shooting style provides greater promise in performance under stressful 
conditions, being more authentic (natural or instinctive) in respect of stance and body 
positioning. The stance also aids with circumventing some of the known visual distortive HTR 

 
7 The problematic nature of teaching to apply minimum force as per related policy and legislation and 
other technical issues with the traditional model are elaborated in the study thesis. 
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effects by keeping both eyes open and standing square onto the target to maximise the field of 
view. Additional skills incorporated into this system, such as scanning drills, gaze control focal 
points, weapons management up in front of eyes and even placement of spare magazines on the 
gun belt in a specific manner, all contribute to reducing the known distortive effects and poorer 
physiological performance.  

Turning to the delivery method, the traditional model does not meaningfully reflect the 
operational realities of critical incidents or otherwise engage and develop participants’ HTR. 
While the traditional model may allow some aspects of realism, for example, timed exposure of 
targets or ad hoc introductions of simulated stress, the absence of measured stress conditioning 
and adaption in an operationally simulated environment limits the model’s effectiveness.  

Some firearms programs, acknowledging the impact of stress, do make active attempts 
to introduce forms of stress by way of noise or even having personnel run before shooting. 
Crucially, though, these are at best physical stresses and not hormonal stresses with the 
accompanying activation of the HTR and associated chemical release internally. The degree of 
simulation in these ad hoc strategies is often inconsistent and lacks a high degree of fidelity, 
which is crucial in transferring theory to practice in police training environments (Shipton, 2023).  

An additional fundamental flaw with the traditional model is the annual recertification, 
with limited training and learning occurring during this assessment process. There is a critical 
difference between training and qualification; training involves corrective actions and coaching, 
but during an assessment, this is not present (Wuestenberg, 2019). There is minimal post-recruit 
training and/or skills enhancement, which is best reflected by the fact that this minimum 
certification standard is generally the only standard to which officers are held. This approach is 
merely a continuation of the minimum standard established as part of PUOF culture, as opposed 
to an ideal learning culture of ongoing development.  

The notion of training to a minimum standard within the traditional model was initially 
highlighted in a landmark 1970 New York Police Department (NYPD) study examining their 
internal firearms qualification program (McManus, 1970). Figure 1 below highlights the 
conclusion drawn by the NYPD that recruits reached their peak marksmanship level around 20 
hours into firearms instruction and made no significant gains past this skill point but plateaued 
during further training and certification (ibid).  
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Figure 1: Adapted from the NYPD report, 1970 (McManus, p. 202).  

 

The red dotted lines were added in Figure 1 by the author to show the point of peak 
marksmanship and average proficiency. These scores (shown over six years of assessment) 
indicate only a very modest skills atrophy in marksmanship, with this plateau concept becoming 
an early influence in a training culture oriented to achieving and sustaining only a minimum 
standard. As a result, McManus (1970) recommended reducing recruit firearms training from 56 
to 40 hours. The qualification level at this time was set at 60% accuracy and the group described 
as the poorer shooters barely sustained certification levels under sterile range conditions. 

It is suggested that what the NYPD actually identified is a natural skills plateau for the 
organisation, not a skills ceiling. This phenomenon, previously documented by Bryan and Harter 
(1899), describes two plateaus: the first plateau just below a working proficiency and the second 
plateau below complete [skills] mastery. However, skill plateaus were not well understood until 
sometime later when the work of Ericsson and Lehmann (1996) and Ward et al. (2007) influenced 
the thinking on motor skills development and skills mastery. Essentially, McManus (1970) set a 
false ceiling on performance, which set a mediocre expectation of adequate training and 
development. 

 

STUDY AIMS AND METHOD 

The working hypothesis for this study is the HTR (primarily the psychophysiological effects of 
acute stress), along with accompanying distortive effects, result in potential cognitive biases that 
may negatively influence decision-making and physiological performance during critical 
incidents. In this regard, HTR is a key factor in poor or sub-optimal performance in critical 
incidents, raising significant questions about the effectiveness of current firearm training 
approaches.  



Volume 12, Issue 1, 2024 
ISSN: 2202-5677 

 

 

 

 
 

59 
 

This study aims to evaluate the effectiveness of the RBTI model as a firearm training 
model compared to the traditional firearm model in PUOF training. The two research questions 
for this study are: 

RQ1. Is the traditional marksmanship firearm training model suitable in preparing and 
sustaining law enforcement personnel for critical incident encounters? 

RQ2. Is the RBTI model a more effective alternative in preparing practitioners for critical 
incident encounters using firearms than the traditional model? 

The research approach used for this study is problem-based (Ellis & Levy, 2010) and 
informed by the research paradigm of pragmatism. Mixed methods are used, with data collection 
being guided by an exploratory sequential design method (Creswell, 2006). It was originally 
intended to collect data from a sample of current firearm training programs for RQ1; however, 
due to the reluctance of police organisations to share program details, the study author had to 
answer RQ1 via a detailed literature review and benchmarking process of PUOF research over 
the past 30 years.  

RQ2 is answered by examining a pilot RBTI firearm training program implemented for an 
unnamed organisation that historically used a traditional model. This program, designed by the 
lead author, is underpinned by a delivery method using contemporary and proven motor skills 
training methods, guided partly by operant conditioning principles and stress adaption and 
inoculation concepts. Quantitative data is collected from participants’ physical reactions and 
performance at specific data points with the pilot RBTI program. Interviews with selected 
participants will allow for qualitative data collection to supplement quantitative data in line with 
the Hutter-Hennik: Qualitative Research Cycle to ensure structure and rigour to the design, 
collection, and analysis cycles. This study’s ideal outcome is to articulate the nature of the gap 
between the current police training and community expectations of operational performance 
while proposing a viable alternative model with proven efficacy. 

While intensive data collection is important for this study, it is recommended that future 
delivery of the RBTI should actively engage in limited data collection for ongoing student and 
program evaluation. This data collection will aid trainers in fine-tuning (tailoring) program delivery 
through identified focal points. However, the RBTI’s model delivery strategy emphasises that 
data collection should never interfere with or detract from training delivery or compromise 
safety. 

 

CONCEPTS UNDERPINNING THE RBTI: MOTOR SKILLS, STRESS, HTR AND DISTORTIVE 
EFFECTS 

The RBTI develops firearms training beyond the traditional model through the motor skills 
conditioning framework premised on the work of Fitts and Posner (1967), who developed a three-
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tiered model for learning motor skills based on cognitive, associative, and autonomous 
categories. Motor skills conditioning must be considered “… within the context of occupationally 
relevant stress …” to ensure there is mitigation to the known impact or impairments in both 
physical performance and cognitive processing (decision-making) during a stressful encounter 
(Di Nota & Huhta, 2019, p. 9). Accordingly, the Fitts and Posner (1967) model was adapted to 
ensure that phased learning considered more than the fine and complex motor skills required to 
operate a weapon effectively during a critical incident. Situational awareness and decision-
making, often not addressed in the traditional model, are also considered essential motor skills 
(ibid) and were incorporated into drills at the appropriate junctures of the RBTI, which uses the 
combat shooting methodology due to the effectiveness of its application under stress. 

  Stress is defined as an external influence on the human body and the term was first 
coined as the “… non-specific response of the body to any demand” (Selye, 1973, p. 692). In 1908 
Yerkes and Dodson developed a theory on arousal (stress), which indicated a zone of stress 
where external stress aided performance. Figure 2 below represents this zone as an inverted ‘u’ 
shape. 

 

Figure 2: Yerkes-Dodson law on Arousal (stress). 

The Yerkes-Dodson study concluded there was a level of under-engagement on a task 
and a point at which the engagement became overwhelming and performance deteriorated. 
There was an undefined zone of good stress where performance was enhanced before entering 
a zone of excessive stress (distress), whereby performance deteriorated, potentially due to being 
cognitively overwhelmed. A working assumption for this current study is that the Optimal Training 
Zone (OTZ), defined by Siddle and Grossman (1998), correlates with the performance zone 
identified by Yerkes and Dodson (1908). Initial performance results from data collected in this 
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study tend to support the Siddle-Grossman OTZ – 115–145 bpm heart rate (HR) as the ideal zone 
for engaged performance.  

Figure 3 below, extracted from the work of Siddle and Grossman (1998), shows the HR 
scale, which they concluded correlated with the hormone-induced activation. Initial results from 
this current study have indicated that a HR above 150 bpm starts to show the emergence of 
distortive effects. This zone between 145–175 bpm (indicated in red in Figure 3 has not previously 
been identified in any known studies related to PUOF, with this study seeking to determine 
whether hormonal activation has a measurable impact on performance. This area has been 
tentatively labelled the partial activation zone for this study to indicate the partial activation of 
the HTR and the emergence of distortive effects impacting performance.  

 

 

 

Figure 3: Representation of the psychophysiological response from the HPA Axis based on the 
work of Siddle and Grossman (1998). 

 

Figure 3 also highlights two zones of significant interest besides the partial activation 
zone: the Optimal Training Zone (OTZ) between 115–145 bpm, within which Siddle and Grossman 
(1998) suggest the operator generally retains complex motor skills, visual cognition, and 
reactions. The second zone, above 175 bpm, suggests loss of cognition, significant deterioration 
of motor skills and other hormonal effects, known as distortive effects. This study seeks to 
validate the application of these theories and examine the potential of a third zone between the 
OTZ and full hormonal activation.  
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Understanding why the human body responds in certain ways within these zones is 
important within the context of this study. The hypothalamic-pituitary-adrenocortical (HPA) axis 
is the primary stress response mechanism within the human brain (Dunlavey, 2018) and the 
neuroendocrine link between a detected stressor and a corresponding physiological reaction to 
the stressor (Breedlove & Watson, 2013). The HPA is activated through thalamus stimulation, 
acting as the brain’s threat warning centre, and is activated by one of the five senses (Smith & 
Vale, 2006). 

Once activated, the body’s Automatic Nervous System (ANS), which usually prioritises 
the Parasympathetic Nervous System (PNS) under homeostasis as one of the two sub-systems 
of the ANS, sees the transfer of primacy to the other sub-system: Sympathetic Nervous System 
(SNS). This results in an increased heart rate and the emergence of cognitive distortions (Beck, 
1985), inclusive of short rapid breathing, vision impairment, loss of motor skills (complex and 
fine), time distortion, reduced cognitive ability, audio exclusion, and a potential sense of feeling 
overwhelmed. All these distortions affect operational performance and potentially induce a 
panic response as a survival mechanism.  

 

Additionally, these distortive effects lead to cognitive bias in terms of information 
processing and decision-making. Of importance is the potential for the altered perception of 
events and therefore potentially flawed decision-making, with the most commonly reported 
distortive effects from critical incidents being visual and aural distortion (Klinger & Brunson, 
2009; Novy, 2012). Novy (ibid) located and examined a total of nine academic case studies on 
distortive effects and noted that all studies were undertaken by law enforcement psychologists. 
Novy (ibid) determined that up to 90% of officers involved in critical incidents would experience 
cognitive distortions. An officer may also believe they have perceived events which in fact did not 
occur or occurred significantly differently because of these distortions. 

The result is significantly reduced capacity to respond to threats effectively unless 
appropriate physiological and psychological conditioning has been undertaken which 
establishes appropriate long-term applicable memories (through lived experiences) and a 
degree of stress inoculation that is underpinned by motor skills conditioning. This may explain 
the poor judgement and poor accuracy of police officers in the street, compared with high 
accuracy in range-based validation scores. It may also explain why effectively trained personnel 
(for example, those who have undertaken extensive special tactics training) can perform 
effectively under high stress levels. 

 

HTR: FIGHT OR FLIGHT? 

The HTR is often known as the fight or flight response, which is initiated and controlled through 
the brain’s limbic system (colloquially known as the reptile brain). Fight or flight was first 
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identified and named by Walter Cannon (1915) to describe resultant behaviours in humans in 
response to a perceived threat. The HTR categories have been expanded over recent decades to 
include five elements: Fight, Flight, Panic, Freeze/Fright and Posture/Faint/Fawn (Schauer & 
Elbert, 2010; Schmidt et al., 2008). As with any theory, there are always variations, 
interpretations, terminology, and challenges to names and ordering, but within this study, each 
of the five HTR elements is examined.  

Initial results from this study indicate a potentially different ordering of subconscious 
preferencing to that previously suggested: Fight, Panic (Fright), Flight, Freeze, and Posture 
(fawn/faint). In the current study, students were subjected to a micro scenario (lasting less than 
10 seconds) on day one of the transitional RBTI program to assess individual natural tendencies 
towards HTR under acute stress, with a view to measuring HTR responses on two further 
occasions in the program. These results provide data points to evaluate participants’ progress 
and adaption. 

There is no established research to indicate a natural inclination to choose fight as the 
primary response to a perceived threat. The issue of conditioned responses examined by Gray 
and McNaughton (2003) was applied in this study. Early results have shown the potential to 
influence an improved fight response and to significantly influence the reduction in the panic 
response within the RBTI; however, final results will be required to confirm this. The motor skills 
acquisition elements of the RBTI program were specifically designed not just to develop an 
effective physical response and functionality under extreme stress but to influence the 
subconscious brain to choose fight at the time of HTR activation, which is a conditioned 
response.  

Importantly, the term fight for this research is not applied in the literal sense, indicating 
only the application of violence. Instead, the term is applied in the sense of conditioning the brain 
to take positive affirmative action in the presence of acute stress and demonstrate the ability to 
make sound and ethical decisions; essentially, the self-awareness, control, and ability to apply 
an effective, appropriate, and reasonable response. The term resilience has no universally 
accepted definition (Sisto, 2019, p.1) and for this research will be interpreted as the ability of the 
human mind/body to absorb, perform and recover from the impact of stress (both chronic and 
acute), which generally aligns with the conclusions and proposed definition of Sisto (ibid). 

 

INITIAL STUDY RESULTS RELATING TO DISTORTIVE EFFECTS 

This brief outline of selected study results focuses on distortive effects and other HTR data. The 
value of understanding distortive effects within the current study is important in determining if 
simulated scenarios could reliably reproduce conditions of distortive effects in a live critical 
incident, informing the RBTI stress conditioning process. Initial results outlined in Figure 4 below 
indicate the ability of correctly constructed and managed scenarios to safely recreate the 
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distortive effects noted in previous operational post-incident reviews, both in number 
experienced and primacy of ordering. 

 

Figure 4: Results from initial distortive effects monitoring during the RBTI transition program. 

 

It was further determined that distortive effects began to emerge just slightly above the 
Optimal Training Zone (OTZ) of 115–145 bpm, as defined by Siddle and Grossman (1998) at 
around 150 bpm. This observed result to date supports Siddle and Grossman’s theory of an 
optimal performance zone and may prove useful in aiding trainers with training structure and 
delivery. 

Figure 5 below is a plot graph demonstrating the spread of HTR data recorded during a 
structured drill compared with the results of the distortive effects gathered through an 
immediate mini-survey post-drill. 
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Figure 5: Comparison of HTR and distortive effects. 

 

Figure 6 below shows measured reactions based on observations during a structured 
micro scenario. The participants were all serving personnel and their initial assessment was 
undertaken on day one of the RBTI program. 

 

 

Figure 6: Measured reactions during a structured micro scenario.  

 

The second assessment was undertaken on day one of the third module (day 21) of the 
RBTI transition program. The micro scenarios are always initiated with a traumatic event 
designed to stimulate one of the body’s sensors (Gray & McNaughton, 2003) to initiate the HPA. 
These results indicate the ability to influence HTR and may speak to stress adaption and/or 
environmental conditioning leading to resilience. All micro scenarios are tailored to include 
shoot/no shoot decision points and layered threats requiring a priority-based response (e.g., one 
role player with a gun and another with a knife). 

 

DISCUSSION 

Evaluation of the RBTI used several of the longest-standing primary stress theories (Cannon, 
1915; Selye [General Adaptive Syndrome] 1950; Yerkes-Dodson, 1908) against which to evaluate 
performance under stress and validate adaption under stress. Additionally, the theoretical work 
by Siddle and Grossman (1998) related to the effects of hormonally induced stress on 
operational performance and the case study-based works by Artwhol (2002), Klinger (2001), and 
Novy (2012) on stress-related distortive effects of HTR are used to guide and measure this study. 
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These established theories and case study results guide the validation of observed effects of 
hormonal stress and replicate the responses within the RBTI context. Such validation in a training 
environment can allow reliable construction of a realistic training environment that replicates 
the same psychophysiological effects documented in critical incidents. These training effects 
are measurable, observable, and endorsed through participant feedback regarding the event’s 
lived experience subjectively (Cahour et al., 2016).  

The training performance phenomena evaluated during the pilot program may validate 
the long-held stress theories mentioned. Additionally, there is potential to build on some of these 
theories, particularly the impact of complex motor skills influenced by the Yerkes-Dodson 
inverted ‘u-stress’ curve theory. Further, a better understanding of the cognitive distortions under 
stress in an operational context may emerge, including the ability to replicate the established 
distortive effects in a training environment consistent with ordering and primacy from historical 
research.  

Most significantly, analysis of the collected data from specific measured drills with the 
RBTI transitional program indicates the potential for probabilistic predictions on the likelihood of 
an officer choosing to fight in a critical incident based upon their conditioning and linked to their 
HTR, as an indicator of perceived stress. Evaluation of the RBTI includes the developing 
phenomenon of partial activation of the reptile brain to describe emerging behaviours under 
chronic stress and resulting distortive effects, which have been reliably observed in more than 
100 drills where participant pulse rates were elevated above 150 bpm. Previously, Siddle and 
Grossman’s (1998) work on hormonally-induced stress had considered a heart rate of 175 bpm 
as the activation level of the full response.  

 

There is also potential in the ordering or prevalence of the five HTR modes and the ability 
to influence the subconscious selection of these phenomena when a threat is presented within 
a training program. Initial analysis of the study data indicated the potential to influence 
subconscious reaction to stress, accompanied by improved psychophysiological functionality. 
Initial testing of the HTR, as the entry point to the RBTI program, indicated that less than 50% of 
participants8, with an average number of 12 years of service, demonstrated a fight response, with 
the second most prevalent response being panic at 32%. By the third module of the RBTI 
program, this number had risen to almost 75% choosing fight and the panic response had 
decreased to 14% across participants in the program (N= 85). The results from the third data 
point will allow for conclusions. 

The potential to apply the RBTI methodology to existing simulator training environments 
is possible. However, the engagement of multiple senses is required to achieve full effectiveness 

 
8 It should be noted that these participants were serving personnel, some who had been involved in 
critical incidents. It is probable the fight response would have been considerably lower if the assessment 
was undertaken with police academy recruits. 



Volume 12, Issue 1, 2024 
ISSN: 2202-5677 

 

 

 

 
 

67 
 

and a fully immersive experience. The use of simulators provides the trainee with a partial 
experience due to the nature and functionality of the human visual system – cortical processing: 
object recognition is addressed in the ventral cortical visual pathway and spatial recognition is 
addressed in the dorsal visual cortical visual pathway (Mishkin et al., 1983). More research is 
required but the effectiveness of simulators may be limited due to the limitations presented in 
dorsal visual cortical processing (spatial cognition). This discussion exceeds the limits of both 
this paper and the current research. 

 

RBTI – A NEW FUTURE IN PUOF TRAINING? 

Reality-Based Training (RBT) is defined as, 

“... a comprehensive description of many different training methodologies that utilize 
tools, techniques, technologies or methodologies to approximate in a training setting or 
synthetic setting any situation that might occur in an operational setting ...” (Murray, n.d.)  

RBT is an experiential learning method, which is, “... the process by which knowledge is 
created through the transformation of personal experience” (Kolb, 1984. p. 38). The RBTI 
program, incorporating this foundational RBT principle, is designed to promote encouragement 
and opportunity in learning and develop self-confidence and decision-making while engaging 
student emotion and encouraging a process of self-reflection on the lived experience of learning. 
Essentially, this style of knowledge and skill transfer to practice challenges more traditional or 
passive modes of learning, encouraging the development of critical thinking and decision-
making (Zapalska & Brozik, 2020). This concept also applies to the relatively passive aspects of 
current firearm training that fail to replicate real-world experiences and inhibit real-world transfer 
of the limited skills policing students learn in the traditional model. 

 

The RBTI model is tailored to assist organisations in transitioning from the traditional model to an 
authentic approach inspired by combat model techniques and augmented by scientific 
feedback. The program design emphasises developing observable motor skills based on 
establishing strong neuromuscular pathways (Riemann & Lephart, 2002). Accompanying this 
motor skills element is a graduated introduction to both chronic and acute stress to enhance 
participants’ physiological and psychological reactions, making them familiar with and prepared 
for their emotional and physical reactions to critical incidents. 

Any transition to the RBTI model is not simply the introduction of more scenarios, stress, 
or a new style of shooting but a focus on developing resilience through self-confidence and self-
efficacy in a structured learning framework. This enhanced and informed view of self is designed 
to generate an awareness of one’s capability and limitations. Crucially, enhancing capability and 
self-efficacy allows greater scope for critical thinking and decision-making under extreme stress. 
These changes to PUOF training go beyond modifications in content and method to include a 



Volume 12, Issue 1, 2024 
ISSN: 2202-5677 

 

 

 

 
 

68 
 

learner-centred and evidence-based training culture. This change moves beyond a minimum 
standard mindset and encourages police to continuously develop and evolve their skills to 
effectively engage with and prevail in critical incidents. 

 

 

CONCLUSION 

While the traditional model provides a minimum marksmanship standard which has been legally 
defensible to this point, it is not a justification for steadfastly adhering to it. Likewise, waiting for 
a catastrophic event of such magnitude that change is forced upon law enforcement is also not 
the answer. Current firearm training practices must be flexible and progressive to evolve and 
adapt in line with community expectations, technological advances, the ever-evolving academic 
and scientific studies on understanding human performance, and, importantly, changing threat 
environments.  
 

Research based on direct evidence and subject-based support from within law 
enforcement highlights that police applications of lethal force in critical incidents are often sub-
optimal. This is not a criticism of the men and women who carry a badge and protect 
communities. It is, however, a direct criticism of law enforcement managers and legislators who 
have doggedly clung to an outdated and unsuitable training model, along with unclear supporting 
legislation, policy, and use of force continuums. The cost of change and time invested in training 
are never acceptable excuses for not embracing change in the face of logic and evidence. 
Education is expensive, ignorance more so (Shipton, 2023). 
 

The initial study results highlighted in this paper show promise within the RBTI model in 
adapting and operationalising some key stress theories to firearms training so that participants’ 
ability to recognise and adapt to operational stress within critical incidents can be enhanced. 
While the RBTI is not the first program to be labelled reality-based or use scenarios, it is 
innovative in using scientific feedback, as part of a continuing feedback loop, to inform the use 
of these stress theories and develop and monitor participants’ stress adaption. Finally, it is 
envisaged that techniques for stress adaption developed in this study can be used to enhance 
other forms of PUOF training and provide a lasting level of emotional resilience for police recruits. 
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