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ABSTRACT 

The development of transferable skills that help officers in preventing and 

dealing with armed and unarmed confrontations is crucial to police use-of-

force (PUOF) training.  Based on the concept of representative learning 

designs guided by an ecological dynamics perspective to learning, we 

argue, that skill acquisition is predicated on continuous information-based 

interaction between the learner and the performance environment.  This 

nonlinear pedagogical approach to PUOF practice requires PUOF coaches 

to underpin their operational practice with a clear understanding of the 

interactional relationship between the informational variables and the goal-

directed behavior.  As such, a sound knowledge of the functional properties 

of used weapon systems is essential, in order to efficiently locate their use 

within the context of PUOF learning environments.  The paper proposes a 

categorisation matrix to weapon systems that are used in PUOF training 

settings according to their functional properties and their opportunities for 

learning.  On a practical level the matrix enables PUOF coaches to make 

decisions about the use of different training systems based on their 

functional properties.  On an organisational level the matrix helps law 

enforcement agencies to evaluate the cost-benefit ratio, when investing in 

new training systems. 

Keywords: Police use-of-force training, skill acquisition, weapon systems, 

representative learning design, ecological dynamics, nonlinear pedagogy 

INTRODUCTION 

olice officers are regularly tasked with the resolution of conflicts 

(Amendola, 1996; Anderson, Litzenberger, and Plecas, 2002; Anshel, 2000).  

As organs of the executive branch of government the use of proportionate use-

of-force is a legitimate part of their role (Amendola, 1996; Terrill, Paoline, and 

Manning, 2003).  However, conflict resolution and achieving compliance is not 

limited to the use-of-force, as can be seen by the value of communication and 

negotiation skills in these contexts (Vecchi, Van Hasselt, and Romano, 2005; 
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Zaiser and Staller, 2015).  The police occupation involves coping with a broad 

range of situations.  How these situations develop and unfold cannot be foreseen.  

On the one hand, even routine deployments can result in life threatening 

situations for the officer (e.g. terror attack while on patrol).  On the other hand, 

high-risk deployments can turn out to be non-threatening once the police officer 

arrives at the scene (e.g. martial arts class practicing in the park).  Additionally, 

the types of threats posed to police officers can vary from verbal abuse to deadly 

assaults.  Even unarmed encounters pose a serious risk of injury to the police 

officer and the other party involved (Bochenek, 2014; 2011; Ellrich, Baier, and 

Pfeiffer, 2011; Jager, Klatt, and Bliesener, 2013; Smith and Alpert, 2000). 

Police use-of-force (PUOF) training is geared towards officers developing 

transferable skills that help in preventing and dealing with armed and unarmed 

confrontations in different social contexts and fields (Armstrong, Clare, and 

Plecas, 2014; Staller and Zaiser, 2015).  PUOF coaches are often tasked to 

design learning environments and training activities that optimally foster the 

transfer of learned skills from the training to the real-world context (Staller and 

Zaiser, 2015).  However, recent investigations of performance of police officers 

have shown (Jager et al., 2013; Renden, Nieuwenhuys, Savelsbergh, and 

Oudejans, 2015), that skills developed in police use-of-force learning 

environments do not necessarily transfer to the environment where these skills 

are needed. 

Publications in the context of pedagogical practice of police use-of-force 

learning environments regularly recommend: 1) designing the training as 

realistic as possible (Armstrong et al., 2014; Hoff, 2012; Jager et al., 2013; 

Renden et al., 2015; Wollert, Driskell, and Quali, 2011); 2) refining the taught 

skills (Renden et al., 2015; Renden, Savelsbergh, and Oudejans, 2016); and 3) to 

provide more training (Jager et al., 2013; Renden et al., 2015).  Even though 

there is practical value within this body of research, it seems that these 

recommendations are based on pedagogical practices that advocate a traditional 

reproductive style to coaching; that is, questionable with regards to optimal skill 

development in PUOF settings (Staller and Zaiser, 2015).  Such practices are 

characterised by conventional teaching and learning sequences, consisting of 

three consecutive phases of practice: 1) introduction to the technical/tactical skill 

with detailed explanations of the key features of the skill; 2) repetitive attempts 

of the learner to reproduce the movement patterns, that have been prescribed by 

the coach and that are considered to be optimal; and 3) an application phase, 
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where the skills should be applied in the criterion context (Chow, Davids, 

Button, and Renshaw, 2016; Moy, Renshaw, and Davids, 2015).  

Recommendations to optimise the effectiveness of training, which is based on 

this traditional reproductive approach, consequently include increasing the 

amount of training time and to review, revise and specify the taught patterns 

(Jager et al., 2013; Renden et al., 2015). 

Based on the drawbacks of such an approach in police use-of-force training 

and the evidence emerging from sports training programs that advocate a 

nonlinear pedagogy (Araújo, Davids, and Hristovski, 2006; Chow et al., 2016; 

Chow, Davids, Hristovski, Araújo, and Passos, 2011; Davids, 2000; Handford, 

Davids, Bennett, and Button, 1997), we recently argued to shift the emphasis in 

PUOF (and civilian self-defense) training to representative learning designs 

based on a nonlinear pedagogy (for further explanations see Staller and Bertram, 

2016; Staller, Zaiser, and Körner, 2016b; Staller, Zaiser, Körner, and Abraham, 

2016c). 

This approach is underpinned by an ecological dynamics perspective to 

learning, advocating that skill acquisition is predicated on continuous 

information-based interaction between the learner and the performance 

environment (Davids, Renshaw, Pinder, Araújo, and Vilar, 2012).  The police 

use-of-force coach is understood as a designer of the learning environment,that 

enables the learning officer to experience the interacting constraints of the 

performance environment in a managed way (Davids, 2015; Davids et al., 2012; 

Hristovski, Araújo, Balagué Serre, Button, and Passos, 2014).  The interactive 

process between the police officer and the environment leads to the coupling of 

key information sources to goal-directed movements as each individual adapts to 

changes in the performance context. 

This nonlinear pedagogical approach to police use-of-force practice 

requires coaches to underpin their operational practice with a clear understanding 

of the interactional relationship between the informational variables and the goal-

directed behaviour.  As such, a sound understanding of the functional properties 

of used training systems is essential, in order to efficiently locate their use within 

the context of PUOF learning environments.  

It was posited that a categorisation matrix to weapon systems that are used 

in police use-of-force training settings according to their functional properties 

and their opportunities for learning in training settings.  The matrix enables the 



4 

Salus Journal                                                               Volume 5, Number 2, 2017 

police use-of-force coach to make informed decisions about the use of different 

training systems based on the functional properties and may help law 

enforcement agencies to evaluate the cost-benefit ratio, when investing in new 

training systems.  For that purpose, weapon systems are first categorised before 

outlining pedagogical aspects that should be considered by PUOF coaches. 

WEAPON SYSTEMS IN PUOF TRAINING SETTINGS 

In police use of weapons learning environments, a variety of weapons systems 

are used to train for violent real-world confrontations.  Used weapon systems 

have to accommodate for representativeness in the learning design while 

simultaneously ensuring health and safety of those involved (Staller et al., 

2016b; Staller et al., 2016c).  Since representative learning design implies that 

these environments need to be predicated on key information sources that are 

found in the specific performance context (Pinder, Renshaw, Headrick, and 

Davids, 2014), the categorisation of weapon systems has to account for 

informational variables and goal-directed behaviours that could emerge through 

the use of a specific weapon system in a training setting. 

An interactional relationship (between informational variables and goal-

directed behaviour) in police use of weapons training settings is mainly 

influenced by the projectile or emission out of the barrel from the weapon 

system, and the target of that emission with its dynamical properties.  Regarding 

the emission out of the barrel, weapons can be differentiated between four 

categories.  First, weapons can emit potentially lethal projectiles like 

conventional ammunition, potentially lethal training ammunition, or unhardened 

structure target ammunition (Murray, 2004). 

Second, non-lethal training weapons use projectiles that exit the barrel with 

a reduced velocity that is great enough to enable shots over a certain distance, 

but is small enough to not penetrate the skin of users.  Common non-lethal 

training systems include Simunition FX weapons, Airsoft, and Paintball.  The 

third category consists of laser-based systems like the SAAB Small Arms 

Transmitter, Lasertag systems, Stress Vest, or the Beamhit Interactive Dry Fire 

System.  These systems involve a sender unit (weapon) and a receiver unit that is 

mounted on the potential target (e.g. vest, head gear).  Since no projectiles are 

emitted, there is no experience of pain, if a participant is hit by a laser-based 

weapon system (although the Stress Vest can be used with electric shock to 

induce pain).  Finally, there are inert weapons that are non-functional by design, 
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meaning they are not able to emit any projectiles during the training session.  

Examples include ASP RedGuns, rubber guns, but also real weapons that are 

temporarily rendered non-functional (e.g. by blocking the barrel via a safety 

stick, unloading the weapon). 

The target, that is the potential receiver of the weapon's projectile or 

emission, can be either non-human or human.  Non-human targets can be 

stationary, like paper targets, or non-stationary, making target practice more 

difficult.  Human targets can be fellow trainees or the trainers who act in scripted 

or non-scripted parts-like in a stage play.  In scripted target behavior actors role 

play events in a predefined way to generate a range of realistic situations that the 

trainee has to solve.  Non-scripted practice involves situations that are only 

bound by a set of general rules.  Paintball and laser-tag matches are prototypical 

activities involving non-scripted behaviors of participants. 

These two broadly described categories of weapon systems 

(emission/projectile and target of emission/projectile) regularly define the 

boundaries under which the weapon system can be used with regards to 

representativeness and participants’ health and safety.  For instance, it is not 

ethically permissible to use live-fire against a fellow training partner who is 

acting in a non-scripted training scenario. 

PEDAGOGICAL ASPECTS OF DIFFERENT WEAPON SYSTEMS 

Besides the functional properties of different weapons systems, police use of 

weapons coaches have to account for various pedagogical aspects in order to 

design effective and efficient practice programs and activities.  In general, 

learning environments are designed to accelerate skill development through 

various features that have to be carefully considered in order to enhance 

effectiveness and efficiency of training programs.  Key features include: 1) 

representative learning design (Broadbent, Causer, Williams, and Ford, 2015; 

Pinder, Davids, Renshaw, and Araújo, 2011b; Staller and Bertram, 2016); 2) 

repetitive practice via active learner engagement (Issenberg, McGaghie, Petrusa, 

Gordon, and Scalese, 2005; Okuda et al., 2009); and 3) intra-experience, direct 

feedback (Okuda et al., 2009). 
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Representative Learning Design 

With regards to optimal skill transfer, learning environments in combat settings 

should accommodate principles of representative learning design (Staller and 

Zaiser, 2015).  As such, a task should allow the learner to be exposed to and act 

upon the same constraints as in the performance environment.  Furthermore, the 

learner has to be allowed to execute a response that is the same as in the 

performance environment (Pinder, Davids, Renshaw, and Araújo, 2011a). 

The use of different weapon systems allows coaches to be able to design 

many realistic task that representative real-world scenarios employing the 

learning method know as perception-action coupling.  While interaction with 

realistic environmental variables is important to achieving performance, weapon 

systems that allow for continuous, dynamic interaction between the learner and 

the target enable more representative learning than weapon systems that consist 

of a stimulus-response reaction, like non-human targets (including video 

screens). 

Repetitive Practice and Active Learner Engagement 

It has been acknowledged that practice is essential to skill development 

(Coutinho, Mesquita, Davids, Fonseca, and Cote, 2016; Ericsson and Towne, 

2010).   Research has repeatedly shown a relationship between the number of 

hours of practice and level of achievement (Baker, Cote, and Deakin, 2005; 

Berry, Abernethy, MacMahon, and Farrow, 2009; Coutinho et al., 2016).  

However, the quality of practice activities that are undertaken has been shown to 

be a far more important indicator of expertise development than the time spent in 

practice (Coutinho et al., 2016; Davids, 2000; Hambrick et al., 2014). 

Practice activities that provide high amounts of perceptual-motor coupling 

under high levels of variability and constraints (e.g. unstructured training 

activities with more experienced peers) have shown to be important in skill 

development (Hornig, Aust, and Güllich, 2016; Memmert, Baker, and Bertsch, 

2010; Roca, Ford, McRobert, and Williams, 2013).  It is worth noting, that 

practice time does not equal the scheduled time for a training session.  Providing 

learning environments that foster the active engagement of the learner with skill-

developing practice activities is a key challenge for coaches (Chow et al., 2016; 

Dyson, Griffin, and Hastie, 2004; Sinelnikov and Hastie, 2010).  This involves 

providing the opportunities for repetitive practice and engagement in learning 
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activities, and creating the motivational climate to let learner actively engage in 

practice activities. 

In the context of police use of weapons training, opportunities for practice 

are likely to be restricted by institutional regulations (How many officers are 

allowed to simultaneously shoot on the range), availability and characteristics of 

training gear/weapon systems (how many laser-based systems are available for a 

class of recruits), management of the specific practice session (how many 

learners can simultaneously work with soft-air guns), and prevalence of injuries 

of learners (are learners injured because of practice activities).  Regarding the 

motivational climate, the PUOF coach has to be aware that activities involving 

possible experiences of pain (Staller and Abraham, 2016; Staller, Abraham, 

Poolton, and Körner, 2016a) pose an additional challenge in creating learning 

environments that support sustainable motivation.  

Intra-Experience Feedback 

Mistakes are essential for learning, since they provide the opportunity to revise 

previous actions and adapt performance (Piggott, 2008).  This implies, that 

learning activities provide immediate and direct feedback to the learner.  If a 

goal-directed behaviour is executed (e.g. a shot to a part of a target, the effective 

blocking technique, tec.), the learner needs (at some point) to know, if his/her 

behaviour achieved the goal (e.g. hit the target, defended the punch, and so on). 

With regard to the issue of pain in training settings (and the possible negative 

effects on motivation), it becomes a key challenge for police use of weapons 

instructors to separate their feedback from pain in the learning setting. 

While a laser-based system provides feedback if the learner has been hit by 

an aggressor, it does not involve pain.  Non-lethal training weapons provide the 

experience of pain, which depends on the system used, the distance between 

learner and target, and the mass/velocity of the projectile.  Since the possible 

experience of pain does alter goal-directed behavior of the learner (Nieuwenhuys 

and Oudejans, 2010; Renden et al., 2014), it is an important aspect in the design 

of (effectively) representative tasks.  However, there seems to be motivational 

drawbacks of pain experience in training settings (Staller et al., 2016a). 

CATEGORISATION MATRIX 

Law enforcement agencies and police use of weapons coaches are regularly 

challenged in making decision about in what training weapon systems to invest 
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in, and what practice activities to provide.  Such decisions involve various 

considerations on different levels (e.g. financial, pedagogical, etc.).  Since 

transfer of learning is a key element when designing a learning environment 

(Staller and Zaiser, 2015), different weapon systems should be rated according to 

their opportunities in using them for activities that promote the skill development 

of transferable skills. 

Table 1 displays a weapons systems categorisation matrix for the 

functional properties of weapons systems as well as their value in different 

learning environments.  The matrix was developed by distilling the arguments 

and other factors expressed in the subject literature, then these results were cross-

checked for validity by three police use-of-force coaches who assessed the 

findings independently.  Once agreement was reached, the findings were 

consolidated in data contained in table 1. 

The matrix contains the different weapon systems and the possibilities of 

using them in training settings (horizontal).  Each category of use (e.g. use of 

laser-based weapons systems on non-stationary, non-human targets) is rated 

across a variety of different aspects that have been identified as being relevant in 

providing an optimal learning environment.  This involves the level of 

representativeness with regards to perception-action coupling and the 

differentiation between feedback and pain.  Further, each category is rated in 

relation to the risk of injury in training and the opportunities for repetitive 

practice, and learner engagement. 

Based on the consideration about the pedagogical aspects of PUOF 

training, it is assumed that training efficiency is high, if: 1) the level of 

representativeness is high; 2) the practice activity provides intra-experience 

feedback regarding the effectiveness against the target and the effectiveness of 

the defensive/evading behavior; 3) risk of injuries are low or not existing; and 4) 

opportunities for repetitive practice and active learner engagement are high.  

With regard to deadly force encounters training over short distances, the matrix 

indicates that non-lethal training systems and laser-based systems engaging 

human targets provide an optimal learning experience. 
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It is worth noting, that it is only considered deadly force encounters on short 

distances for these categories.  Moreover, it needs to be emphasised that specific 

ratings cannot be generalised because practice environments can limit or 

otherwise alter learning outcomes.  For example, the rating for opportunities for 

repetitive practice/active learner engagement in table 1 are based on the premise 

that the number of training systems needed are available in that setting.  

Limitations in these numbers will limit the opportunities.  Likewise, if there is a 

difference if the shooting range (live-fire weapon on stationary, non-human 

targets) provides the possibility to actively engage all learners simultaneously or 

not. 

CONCLUSION 

To design an effective and efficient police use-of-force learning environment, it 

has been argued that trainers need to develop such programs based on sound 

pedagogical considerations.  To this end, a categorisation matrix was developed 

to enable PUOF coaches to rate different weapon systems according to their 

functional properties and their ability to promote skills transfer.  The practical 

aspect of this is that the matrix enables PUOF coaches to make decisions about 

the use of different training systems; and from an organisational point of view, 

the matrix can assist law enforcement agencies to evaluate the cost-benefit ratio 

when investing in new training systems. 
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