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Abstract

This study investigated police officers’ performance on five selected arrest and self-

defense skills that are regularly used in the line of duty. In Experiment 1 a 5-point scale 

to measure skill-performance was developed and tested with 14 police instructors. 

Results showed that the new scale has satisfactory inter-rater reliability and good 

intra-rater reliability. In Experiment 2, ecological and concurrent validity of the scale 

were tested by measuring the performances of 19 police officers executing the same 

skills in a high- and a low-pressure environment and comparing the results obtained 

with the new 5-point scale with results obtained with a currently used binary scale (i.e., 

sufficient/insufficient). While the scale proved to have good ecological and concurrent 

validity, it appeared that the police officers’ performance suffered sincerely under 

pressure. Given the criticality of successful police performance, it is suggested that 

incorporating psychological factors (e.g., pressure) in training procedures may enhance 

performance.

Keywords: anxiety, choking, measurement scale, practical skills execution
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Quantifying police officers’ arrest and self-defense skills: does performance decrease 

under pressure?

There are many professions in which people typically perform under additional physical 

or mental load. One can think of fire-fighters trying to rescue someone from a burning 

house, a surgeon executing a life-saving operation, a soccer-player taking a decisive 

penalty during a world-championship final, or a police officer chasing a fleeing suspect. 

In these and other high-pressure situations anxiety may lead to so-called choking under 

pressure – that is, one may perform below one’s actual level of skill when the incentives 

to perform well are high (Baumeister, 1984). 

Several theories have been developed that try to explain the influence of anxiety 

on performance (e.g., Eysenck et al., 2007; Masters, 1992). Although differences clearly 

exist, most theories agree that anxiety heightens an individual’s self-consciousness 

(Fenigstein, Scheier, & Buss, 1975). As a result, it is thought that more attention goes 

to task-irrelevant sources of information (e.g., one’s thoughts, feelings, behaviour 

or appearance) while less attention is paid to information that is task-relevant. For 

example, Nieuwenhuys et al. (2008) recently found that novice climbers who had 

to climb identical traverses at different heights on a climbing wall executed slower 

movements, used more handholds, and needed more time to recognize task-relevant 

information as a possibility for action when they were anxious (high on the wall) 

compared with when they were not anxious (low on the wall). Similarly, Vickers and 

Williams (2007) showed that, when anxious (and at a high rate of self-perceived 

exhaustion), elite biathlon shooters’ shot-accuracy declined as they fixated for a 

shorter period on their designated target areas.

Concerning the job of policing, which formed the context for the current 

investigation, K. R. Murray (2004) indicated that there are many similarities between 

athletes’ choking under pressure and the performance of police officers during critical 

incidents. Although a large part of police work is actually quite sedentary, police 

officers can experience much stress when they suddenly have to chase a fleeing suspect 

or when they unexpectedly find themselves confronted with an armed and dangerous 

(Anderson et al., 2002). 

Naeyé et al. (2001) indicated that in The Netherlands (where the current study 

was conducted) police officers perform relatively well on (low-pressure) shooting tests 

(i.e., with hit percentages above 90%) but perform substantially worse when actually 



155

C. Treat-related responses

firing in the line of duty (i.e., with hit percentages varying between 36% and 54%; see 

Morrison and Vila, 1998 for similar results in the United States). This was also shown in 

experimental studies by Oudejans (2008) and Nieuwenhuys and Oudejans (2010), who 

found that police officers’ shooting accuracy decreased when they performed in a high-

pressure condition (in which opponents shot back using coloured-soap cartridges), 

compared with when they performed in a low-pressure condition (in which opponents 

did not shoot back). 

Based on these findings, it is not unlikely that other police skills such as arrest- 

and self-defense skills (referred to in the following as ASDSs), which are used more 

regularly, are also adversely affected by anxiety. In The Netherlands, police officers 

work with 19 prescribed ASDSs, such as skills with the short baton, pepper spray, 

handcuffs, and several physical skills (kicks and punches). By law, these skills are 

rehearsed and examined at least once a year. Similar to police officers’ firearms training, 

regular ASDS-training concentrates predominantly on technical, tactical, and physical 

aspects, without having a similar emphasis on psychological aspects. Still, as has 

become clear from the preceding, these aspects can be decisive for police officers’ 

performance in stressful situations. As such, it was expected that police officers’ ASDS-

performance might also decrease under pressure. However, in contrast to shooting 

performance, which is easy to quantify (e.g., calculating hit percentage, measuring 

the distance of the bullet to the target centre), quantification of ASDS-performance is 

more difficult, especially as a specific rating scale does not yet exist. 

Therefore, the aim of the current study was twofold. First, we aimed to develop 

a reliable and valid assessment method to quantify ASDS-performance. Second, 

we aimed to find out whether, just as police officers’ shooting performance, ASDS-

performance would also decrease under pressure. According to Houtman and 

Schinkelshoek (1988) a 5-point Likert scale should be appropriate to measure practical 

skills like ASDSs. For that reason, in Experiment 1 such a 5-point grading scale was 

developed for five ASDSs and inter- and intra-rater reliability were determined. In 

Experiment 2, the ecological and concurrent validity of the scale were assessed by 

measuring ASDS-performance in both a high- and a low-pressure environment and 

by comparing the results on the 5-point scale with results that were obtained with 

a currently used binary system (i.e., sufficient/not-sufficient). It was expected that 

performance under pressure would be worse than without additional pressure.
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E X P E R I M E N T  1

For the determination of inter-rater reliability, it is necessary that different raters 

quantify exactly the same task executions. One reliable way to do this is by using 

video clips. For example, Rooney, Gaines, Bradshaw and Penman (2007) recorded the 

behaviour of search dogs on videotape and had six experts rate their overall ability 

on a 5-point Likert scale. Statistical analysis showed that this method was valid for 

determining inter-rater reliability. Similarly, using video clips, it is also possible to 

measure intra-rater reliability when the same clips are rated twice by the same raters 

(e.g., Brashear, Zafonte, Corcoran, Galvez-Jiminez, Gracies et al., 2002). In Experiment 1 

of the current study, 14 certified police instructors were asked to rate police officers’ 

ASDS-performances that were shown in video clips during two sessions, several weeks 

apart.

Methods

Experiment 1 was approved by the Ethics Committee of the research institute, and was 

executed under the responsibility of the Police Academy.

Participants and design

Experiment 1 consisted of two group sessions. During the first session, 14 certified 

police firearms/ASDS instructors (12 men, 2 women) participated. The instructors’ 

age ranged from 37 to 59 years (M = 44.2, SD = 7.2) and their experience as an 

instructor ranged from 1 to 23 years (M = 5.5, SD = 5.7). During the second session, 

two months later, 12 of the 14 original instructors participated. Two instructors could 

not participate because of their work schedules. This did not lead to any significant 

differences in the age or experience of the participating instructors between both 

sessions (t(24) = .732, p = .47 and t(24) = .920, p = .37, respectively).

Skills

Since it was not feasible to investigate all 19 ASDSs, a careful selection of skills was 

made to maximize content validity. Houtman and Schinkelshoek (1988) gave criteria 

for selecting appropriate physical skills for examinations. Following these criteria the 

selected skills needed to be (a) a representative reflection of all available skills, and 
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(b) relevant. In this case, relevant implied that the skills needed to be risky, frequently 

used, and/or difficult to execute. In consultation with an experienced instructor 

(who did not participate in the current experiment) the ‘hammerlock’, ‘direct punch’, 

‘forward kick’, ‘vertical handcuffing method’, and ‘forehand with the short baton’ were 

selected.

Table 9.1: Overview of descriptors for each level of performance on the direct punch

Direct PunchDirect PunchDirect PunchDirect Punch    

ScoreScoreScoreScore    LabelLabelLabelLabel    DescriptionDescriptionDescriptionDescription    

1111    bad - bad fist 
- bad arm position (e.g., bend) 
- no or insufficient overall fight attitude 
- no or insufficient cover 
- bad positioning in relation to opponent 
- out of balance while punching 
- bad transmission of power 

      
2222    insufficient - bad fist 

- insufficient arm position (e.g., overextended) 
- sufficient overall fight attitude 
- weak cover (e.g., low) 
- insufficient positioning in relation to opponent (e.g., standing too close) 
- insufficient balance while punching 
- too little transmission of power 

      
3333    average - good fist 

- average arm position (e.g., nonchalant) 
- good overall fight attitude 
- weak cover (e.g., low) 
- good positioning in relation to opponent 
- average balance while punching (e.g,, frequent lifting of hind leg) 
- too little transmission of power  

      
4444    sufficient - good fist 

- good arm position 
- good overall fight attitude 
- sufficient cover 
- good positioning in relation to opponent 
- sufficient balance while punching (e.g., sometimes lifting of hind leg) 
- sufficient transmission of power 

      
5555    good - good fist 

- good arm position 
- good overall fight attitude 
- good cover 
- good positioning in relation to opponent 
- good balance while punching 
- good transmission of power 
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Rating Scale

For the rating of ASDS-performance a 5-point Likert scale was developed. This scale 

ranged from 1 (bad) up to 5 (good), where 2 stands for ‘insufficient’, 3 for ‘average’, 

and 4 for ‘sufficient’. Descriptors for these labels consisted of general rules related to 

ASDS-performance, such as overall fight attitude, cover, and positioning in relation 

to an opponent, as well as some skill-specific rules, such as how to hold a baton, how 

to use handcuffs and how to make a fist for punching. As an example of how the new 

5-point scale was used, Table 9.1 presents an overview of the descriptors for each 

level of performance on the direct punch. The labels and descriptors for each skill and 

each level of performance were based on the recommendations of three experienced 

instructors, who participated in a brief pilot session.

Video Clips

Cicchetti and Fleiss (1977) stated that the necessary number of video clips needed for 

statistical analysis can be calculated according to the formula 2k2, where k equals the 

number of points on the measuring scale (i.e., in this case five). Therefore, the minimum 

number of video clips that had to be made was 50. Using a digital camcorder, 15 clips 

were made for each of the five selected ASDSs, rendering a total of 75 clips. The clips 

showed two experienced instructors performing the skills at all five possible levels of 

ASDS-performance, and represented typical examinees behaviors.

Of the 75 clips, 10 were duplicates (i.e., two for each skill). Ratings on these 

duplicates were used as an additional measure of intra-rater reliability. Furthermore, 

for a practice session, 15 extra clips were made (see Procedure). These practice clips 

involved a sixth skill (i.e., the ‘come along’). During the experiment, the video clips 

(each of which was followed by a 10 second break that could be used for grading) 

were randomly embedded in a Power Point presentation and burned on a DVD. For the 

second session (see Design) a second presentation was made, with the same clips in a 

different random order. The video clips lasted between 5 and 15 seconds, resulting in a 

total time of 35 minutes (including the practice session).

Data Analysis 

Inter-rater reliability among the instructors was calculated in three different ways. 

First, ratings on the 75 clips of the first session were compared between raters. Second, 

the same comparison was made for the ratings of the second session. Third, the ratings 
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of both sessions were taken together (150 clips), and an overall inter-rater reliability 

score was calculated. Each time, inter-rater reliability was calculated using Kendall’s 

coefficient of concordance (W). Kendall’s W expresses the agreement among raters on 

a scale between 0 and +1 and has proven to be a valid method for determining inter-

rater reliability on a 5-point Likert scale when two or more raters are involved (e.g., 

Brashear et al., 2002; Rooney et al., 2007). A W ≥ .60 indicates satisfactory agreement 

among different raters (Van Rossum & Gagné, 1994).

As with inter-rater reliability, three scores for intra-rater reliability were 

determined for each instructor: one for comparing the ratings on the 10 duplicated 

clips on the first session, one for these clips on the second session, and one for 

comparing the ratings on all 75 clips on the first and second session. To assess intra-

rater reliability a linear weighted Cohen’s Kappa (κw) was calculated. A linear κw takes 

into account the degree of disagreement between ratings (e.g., a difference between 

1 and 5 resulting in a larger value of disagreement than a difference between 4 and 

5), in contrast to the ‘regular’ κ that treats all disagreement equally, that is, as total 

disagreement (e.g., the difference between 1 and 5 and between 4 and 5 result in the 

same value of disagreement). A κw > .40 has been shown to indicate good agreement, 

whereas κw > .75 indicates excellent agreement between ratings of the same observer 

(Brashear et al., 2002). In all cases, a p-value of .05 was adopted to reflect significant 

effects.

Procedure

The first session started with a verbal instruction about the general purpose of the 

study. Participants then signed an informed consent form. To make sure that each 

instructor applied the new 5-point scale using the same rules and standards, the 

session continued with 15 example clips, followed by a brief discussion about how to 

use the scale in relation to different levels of ASDS-performance. After the discussion 

had ended, the actual rating session started. During the ratings the instructors 

were not allowed to discuss their observations. After 35 clips the instructors had a 

10-minute break before continuing with the remaining clips. All clips were projected on 

a white screen with a video projector. The total session lasted about 1 hour.

The second session was the same as the first session, except that the practice clips 

and the discussion were omitted because the instructors were already familiar with the 

new scale. As a result, this session lasted about 45 minutes.
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Results and discussion

The results of the first session showed a satisfactory inter-rater reliability, with W(74) = 

.64, p < .001. On the second session, the inter-rater reliability was slightly higher, W(74) 

= .69, p < .001. When the results of the first and second session were combined, overall 

inter-rater reliability was also satisfactory, W(149) = .67 (p < .001).

As can be seen in Table 9.2, the intra-rater reliability for the 10 duplicated clips 

during the first session was good for 86% of the raters (i.e., κw ≥ .40), with Mκw = .60 (SD 

= .23). Nevertheless, it should be noted that two instructors (i.e., 14%) scored a κw that 

was smaller than .40. These low scores may be due to the fact that some instructors 

might need more practice to get used to a new rating scale and work with it in a 

consistent manner. This interpretation is supported by the fact that during the second 

session, all raters had at least good intra-rater reliability, with Mκw = .77 (SD = .16). 

Finally, for each of the instructors, all 75 ratings of the first session were compared with 

their ratings on the second session (test-retest reliability). On average Mκw = .57 (SD = 

.17), indicating that there was a good agreement between the instructors’ ratings on 

both sessions. The relatively low scores of Instructor 6 (see Table 9.2) may be explained 

by his inconsistent ratings on the first session.

Table 9.2: Intra-rater reliability for each of the 14 police instructors: weighted Cohen’s kappa (κw) on the 10 duplicated 

clips in session 1 and session 2, and both sessions combined.

InstructorInstructorInstructorInstructor    Session 1Session 1Session 1Session 1    Session 2Session 2Session 2Session 2    CombinedCombinedCombinedCombined    

1111    .78 1.00 .59 

2222    .43 .62 .54 

3333    .91 .67 .67 

4444    .66 .97 .77 

5555    1.00 .87 .70 

6666    .17 .82 .17 

7777    .64 .60 .57 

8888    .46 .73 .59 

9999    .70 .60 .61 

10101010    .69 1.00 .50 

11111111    .70 .64 .60 

12121212    .54 .69 .57 

13131313    .59 - - 

14141414    .21 - - 

MMMM    .60 .77 .57 

SDSDSDSD    .23 .16 .15 
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E X P E R I M E N T  2

In Experiment 2, the ecological and concurrent validity of the new 5-point scale was 

investigated in a reality-based setting, by having actual police officers perform the 

same five ASDSs in a high- and a low-pressure environment. Based on the anxiety-

performance literature and the results of Oudejans (2008) and Nieuwenhuys & 

Oudejans (2010), but despite the regularity with which police officers execute these 

skills in the line of duty, it was expected that police officers’ ASDS-performances 

would decrease under pressure. When the 5-point scale would be sensitive enough to 

detect differences between ASDS-performances executed in a high- and a low-pressure 

condition, this would indicate the scale’s ecological validity (provided that the detected 

differences are in the expected direction). Furthermore, because in Experiment 2 

ASDS-performance was also assessed with the currently used binary system (sufficient/

insufficient), it could be determined whether both scales achieved comparable results 

(i.e., concurrent validity). It was expected that performances rated as sufficient would 

receive a higher score on the 5-point scale and that skills rated as insufficient would 

receive a lower score on the 5-point scale.

Methods

Experiment 2 was approved by the Ethics Committee of the research institute, and was 

executed under the responsibility of the Police Academy.

Participants

In Experiment 2, 19 young police officers participated. This group consisted of 10 men 

and 9 women, with a mean age of 24.6 years (SD = 4.9 years) and all with one or two 

years of working experience.

Before the start of the experiment, participants provided written informed consent 

and completed a Dutch version of the A-Trait Scale of the STAI (Spielberger, Gorsuch, 

& Lushene, 1970; Van der Ploeg et al., 1979), which was used as a standard check to 

measure trait anxiety. The mean score for the male participants was 30.9 (SD = 4.3), 

which is significantly lower than Dutch male college students (Van der Ploeg et al., 

1980), who scored 36.1, t(9) = 4.96, p = .001. The mean score for the female participants 

was 29.2 (SD = 4.1), which is significantly lower than Dutch female college students, 
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who scored 37.7, t(8) = 6.13, p < .001. These results show that the participants had no 

extraordinary tendency to respond to threatening situations with an elevation in state 

anxiety, implying that increases in state anxiety in the high- compared to the low-

pressure condition could be safely attributed to a successful pressure manipulation.

Design and experimental conditions

Participants were tested individually on a single day and performed their ASDSs in two 

conditions (high- and low-pressure), the order of which was counterbalanced.

Low-pressure condition. In the low-pressure condition, which was situated in a large 

12 × 12 m dojo, participants executed their skills on a foam strike shield and with the 

help of a cooperative opponent (i.e., an experienced instructor). This condition was 

comparable to the circumstances under which ASDSs are normally performed during 

practice sessions and examinations. The participants wore their own sports clothes.

High-pressure condition. In the high-pressure condition, which was situated in a small 

5 × 5 m dojo with no windows, the participants executed their skills on an opponent 

(played by the same instructor) who was more frightening, in part because he wore 

several protective items to be able to bear the physical violence that would be directed 

at him. These included shin, knee, and groin protectors, a pair of stuffed pants, body, 

shoulder, and elbow protection, a foam body armor, gloves, a foam head guard and a 

face mask. Before entering the room, which was explicitly called “the house of pain” 

participants were blindfolded and received ear covers. In the room, ear covers were 

removed and instructions were given (see Procedure). Furthermore, participants were 

told that a video camera would record their performances and that these recordings 

would be viewed later by a group of police instructors. Meanwhile, the opponent made 

himself audible by making growling noises, and by hammering his hands on one of the 

walls.  As soon as the participants had received their instructions the blindfold was 

removed and the execution of the skills was started. To prevent that executing the 

ASDSs in this condition would be more difficult due to any physical resistance of the 

opponent, the opponent was instructed not to fight back or hinder the participants, 

but to only move around and occasionally push the participants a little. Besides their 

sports clothes the participants wore a protective vest and police belt.
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Dependent Variables

To make sure that our pressure manipulation indeed differentiated a high- and a low-

pressure condition, the participants’ level of self-perceived state anxiety and mental 

effort were measured.

Anxiety. Self-perceived state anxiety was assessed using the anxiety thermometer 

(Houtman & Bakker, 1989). The anxiety thermometer is a 10-cm long, horizontal line 

on which participants retrospectively indicated how anxious they felt during the 

execution of their task, and has successfully been used in earlier experiments (e.g., 

Nieuwenhuys et al., 2008; Nieuwenhuys & Oudejans, 2011; Oudejans, 2008). The scale 

ranges from 0 (not anxious at all) to 10 (very anxious), has adequate validity and test-

retest reliability (with correlation coefficients ranging between .60 and .78; Houtman 

& Bakker, 1989), and correlates equally with cognitive and somatic anxiety scores on 

the CSAI-2 (Martens, Vealey, & Burton, 1990; with correlation coefficients of .59 and 

.62, respectively; Bakker, Vanden Auweele, & Van Mele, 2003). For each experimental 

condition a separate anxiety thermometer was used.

Mental Effort. Self-perceived mental effort was assessed using the rating scale 

mental effort (RSME; Zijlstra, 1993). The RSME consists of a 15-cm long, vertical 

line on which participants retrospectively indicated how much mental effort they 

invested during the execution of their task. The scale ranges from 0 to 150, where 3 

equals ‘no effort at all’ and 114 ‘awfully effortful’. It has good test-retest reliability, 

with correlation coefficients between .78 (work settings) and .88 (laboratory; Zijlstra, 

1993). Furthermore, it concurs well with other (more physiological) measures of effort 

(see Veltman & Gaillard, 1996), and has successfully been used in earlier experiments 

(e.g., Nieuwenhuys & Oudejans, 2011; Oudejans, 2008; Wilson et al., 2007). For each 

condition a separate RSME was used.

ASDS-performance. In both conditions, ASDS-performance was measured by two 

certified police firearms/ASDS instructors, who were present during the executions 

of the exercises and graded the participants’ performances. One of these instructors 

used the currently used binary system (sufficient/insufficient), the other used the 

new 5-point scale. While the instructor grading with the binary scale was the same 

for all participants, due to tight work schedules there were two different instructors 
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who graded with the 5-point scale. One instructor graded the performance of the 

first 9 participants (in the high as well as the low-pressure condition), while another 

graded the performance of the remaining 10 (also in both conditions). Both of these 

instructors participated in Experiment 1 and showed good inter- and intra-rater 

reliability scores. 

Finally, to assess the concurrent validity of the new scale, the scores that were 

obtained with the 5-point scale were compared with the scores from the binary scale.

Procedure

At entry, participants were informed about the general purpose of the experiment. 

First, participants signed an informed consent form and completed the A-Trait Scale 

of the STAI. Before the measurements started, participants attended a 30-minute 

warm-up in which the five selected skills were rehearsed and important details were 

stressed. This warm-up was comparable to a standard warm-up before an ASDS-

examination. After the warm-up, measurement started with either the high- or the 

low-pressure condition. In both conditions, participants filled out the RSME and an 

anxiety thermometer as soon as they had finished the execution of all 5 skills. For each 

participant, measurements lasted around three minutes per condition. After finishing 

one condition, a 5-minute break was taken before starting with the other.

Statistical Analysis

To find out whether our pressure manipulations had been successful a MANOVA with 

repeated measures (high and low-pressure conditions) was executed on the anxiety 

thermometer and RSME scores. In case of a significant multivariate effect, this was 

evaluated through follow-up univariate ANOVAs. Effect sizes (Cohen’s f) were calculated 

by taking the square root of the ratio of the eta-squared values and the difference 

between 1.0 and the eta-squared values. Effect sizes of 0.2 or less, about 0.3, and 0.4 or 

more, represented small, moderate, and large differences, respectively (Cohen, 1988).

For the analysis of ASDS-performance scores, different analyses were conducted 

depending on the grading scale that was used. For the 5-point scale, a MANOVA with 

repeated measures was executed, where experimental conditions (i.e., high- and low-

pressure) were entered as within-subject factors and the scores on the separate skills 

as different measures of overall ASDS-performance. As with the anxiety thermometer 

and RSME scores, a significant multivariate effect was evaluated through follow-up 
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Table 9.3 Means and standard deviations of arrest and self-defense skill (ASDS)-performances as rated with the 5-point 

scale (1-5) and frequencies of sufficient and insufficient performances as rated with the binary scale.

univariate ANOVAs on each of the separate skills and effect sizes were calculated using 

Cohen’s f.

Finally, for the analysis of the binary scale, the participants’ performance in both 

conditions was compared by conducting Pearson’s chi-square test (χ²) on the number of 

performances graded as sufficient and insufficient (i.e., 2 × 2 crosstabs). This was done 

for all five ASDSs in general as well as for each of the ASDSs separately.  

Results and discussion

The MANOVA that was executed on the anxiety thermometer and RSME scores 

revealed a strong and significant main effect of condition, λ = .148, F(2,17) = 49.12, p < 

.001, f = 2.40. Follow-up univariate ANOVAs showed that in the high-pressure condition 

anxiety scores were significantly higher than in the low-pressure condition (M = 5.39, 

SD = 2.00 and M = 3.45, SD = 1.96, respectively), F(1,18) = 13.27, p = .002, f = 0.86. 

Similarly, self-perceived mental effort was also higher in the high-pressure condition (M 

= 99.53, SD = 21.84) compared with the low-pressure condition (M = 53.32, SD = 23.96), 

F(1,18) = 103.90, p < .001, f = 2.40. Taking the participants’ relatively low trait anxiety 

ASDSASDSASDSASDS    conditionconditionconditioncondition    

    5555----point scalepoint scalepoint scalepoint scale    binary scalebinary scalebinary scalebinary scale    

    lowlowlowlow----pressurepressurepressurepressure    highhighhighhigh----pressurepressurepressurepressure    lowlowlowlow----pressurepressurepressurepressure    highhighhighhigh----pressupressupressupressurererere    

    MMMM    SDSDSDSD    MMMM    SDSDSDSD    Suff.Suff.Suff.Suff.    Insuff.Insuff.Insuff.Insuff.    Suff.Suff.Suff.Suff.    Insuff.Insuff.Insuff.Insuff.    

direct punchdirect punchdirect punchdirect punch    4.2 0.5 3.1**** 1.2 18 1 13 6**** 

forward kickforward kickforward kickforward kick    3.8 0.5 2.7**** 1.1 18 1 11 8**** 

f.hand with the short batonf.hand with the short batonf.hand with the short batonf.hand with the short baton    3.8 1.0 3.7 1.5 14 5 14 5 

hammerlockhammerlockhammerlockhammerlock    3.9 0.7 1.8**** 0.7 9 10 3 16**** 

vert. handcuffing methodvert. handcuffing methodvert. handcuffing methodvert. handcuffing method    4.2 1.3 2.2**** 1.2 15 4 10 9 

averageaverageaverageaverage    4.0 0.2 2.7**** 0.7     

totaltotaltotaltotal        74 21 51 44**** 

 
* p < .05
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scores into account (see Methods), these differences indicate that the current study’s 

experimental conditions could indeed be classified as a high- and a low-pressure 

condition.

Table 9.3 provides an overview of ASDS-performances in the high and low-pressure 

conditions. The MANOVA on the scores on the 5-point scale showed a strong overall 

effect of condition, λ = .108, F(5,12) = 19.83, p < .001, f = 2.87, implying that in general, 

ASDS-performance under pressure was significantly worse than performance without 

this pressure. Follow-up analyses on each of the specific skills showed that increases in 

pressure led to a significant performance degradation for the hammerlock, F(1,16) = 

77.71, p < .001, f = 2.20, direct punch, F(1,16) = 16.13, p = .001, f = 1.00, forward kick, 

F(1,16) = 16.13, p = .001, f = 1.00, and the vertical handcuffing method, F(1,16) = 33.13, 

p < .001, f = 1.44, but not for the forehand with the short baton, F(1,16) = .146, p = 

.707, f = 0.10. 

In general, these results were confirmed by the results of the binary scale, which 

also reflected a significant decrease in overall ASDS-performance under pressure, χ²(1) 

= 12.370, p < .001 (see Table 9.3). The analysis of the scores on each ASDS separately 

showed a significant decrease in performance for the hammerlock, χ²(1) = 4.385, p = 

.036, direct punch, χ²(1) = 4.378, p = .036, and forward kick, χ²(1) = 7.134, p = .008), 

and a mild tendency for the vertical handcuffing method, χ²(1) = 2.923, p = .087. 

Performance on the forehand with the short baton appeared to be unaffected by 

pressure and remained constant, χ²(1) < .001, p = 1.000, also according to the binary 

scale.

Based on these results, it was concluded that the new 5-point scale shows good 

ecological validity, as performance differences between both experimental conditions 

were detected in the expected direction (i.e., ASDS-performance was worse when 

participants performed under additional pressure). Furthermore, as the results with 

the 5-point scale and the binary scale were similar, it seems that the new scale also 

shows adequate concurrent validity. Finally, although the results were similar, the new 

5-point scale appeared to be more sensitive and offered more detail concerning the 

quality of the police officers’ performances, as shown by the additional significant 

difference (vertical handcuffing method) obtained with the 5-point scale.= 12.370, 

p < .001 (see Table 9.3). The analysis of the scores on each ASDS separately showed a 

significant decrease in performance for the hammerlock, χ²(1) = 4.385, p = .036, direct 

punch, χ²(1) = 4.378, p = .036, and forward kick, χ²(1) = 7.134, p = .008), and a mild 
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tendency for the vertical handcuffing method, χ²(1) = 2.923, p = .087. Performance on 

the forehand with the short baton appeared to be unaffected by pressure and remained 

constant, χ²(1) < .001, p = 1.000, also according to the binary scale.

Based on these results, it was concluded that the new 5-point scale shows good 

ecological validity, as performance differences between both experimental conditions 

were detected in the expected direction (i.e., ASDS-performance was worse when 

participants performed under additional pressure). Furthermore, as the results with the 

5-point scale and the binary scale were similar, it seems that the new scale also shows 

adequate concurrent validity. Finally, although the results were similar, the new 5-point 

scale appeared to be more sensitive and offered more detail concerning the quality 

of the police officers’ performances, as shown by the additional significant difference 

(vertical handcuffing method) obtained with the 5-point scale.

General Discussion

The current study investigated whether police officers’ arrest and self-defense skills 

would suffer under pressure. First a new 5-point grading scale to measure these skills 

was developed and tested for inter- and intra-rater reliability, both of which proved 

to be satisfactory (see Experiment 1). After that, in order to obtain ecological and 

concurrent validity, the new 5-point scale as well as the currently used binary scale 

were used to measure actual police officers’ execution of a selection of these skills 

in a high- and a low-pressure environment. As was shown, ecological and concurrent 

validity of the new scale proved to be good (see Experiment 2). Furthermore, in line 

with previous studies that investigated perceptual-motor performances under pressure 

(e.g., Nieuwenhuys et al., 2008; Nieuwenhuys & Oudejans, 2011; Oudejans, 2008; 

Vickers & Williams, 2007) it appeared that despite the regularity with which police 

officers normally use these skills, their performance suffered considerably when the 

skills needed to be executed in a high-pressure environment.

One might contend that as the police instructors who graded the ASDS-

performances were present in the same room as the participants, their awareness of 

the specific experimental conditions (i.e., high or low-pressure) influenced their ratings. 

Still, as the instructors had extensive experience with grading these skills under various 

training and test conditions, we believe that their grading was also reliable and valid 

in the current test conditions. This is supported by the finding that performance on 
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the forehand with the short baton was unaffected by pressure, suggesting that the 

instructors were not biased in any specific direction by their knowledge about the 

experimental conditions. In comparison with the other skills, the forehand with the 

short baton was the only skill on which participants were carrying a weapon. This 

increased the physical distance between the participants and the opponent and, as 

such, possibly accounts for why performance on this particular skill did not decrease. 

Given the criticality of the successful use of ASDSs in the line of duty, the main 

finding that ASDS-performance suffers under pressure should be taken rather seriously. 

As was stated in the introduction, Dutch police officers’ ASDS-training concentrates 

predominantly on the technical, tactical, and physical aspects of these skills while 

largely neglecting the role of psychological factors. Therefore, in line with the principle 

that training should be reality-based and sufficiently specific in order to simulate the 

eventual performance environment and maximize its effect (e.g., Manser, Dieckman, 

Wehner, & Rall, 2007; K. R. Murray, 2004; O’Brien & O’Hare, 2007; Smith, Manning, & 

Petruzzello, 2001), one solution may be to try and incorporate such psychological 

aspects in training procedures. That such an approach might work has been shown 

recently by Oudejans (2008), who demonstrated that initial decreases in police officers’ 

shooting performances under pressure disappeared when officers were allowed to 

practice with anxiety. By training with anxiety, individuals may learn to invest extra 

mental effort in a more efficient way, hereby compensating for the negative effects 

(e.g., increased attention to worries and threat-related sources of information) that 

anxiety normally has on performance (Eysenck et al., 2007; also see Oudejans & 

Nieuwenhuys, 2009; Oudejans & Pijpers, 2009; 2010). Future research will need to 

investigate whether this is also the case for police officers executing ASDSs under 

stressful circumstances. If so, from a practical point of view, one might reconsider 

the selection of the 19 ASDSs that are learned, rehearsed and examined, as focusing 

on a smaller number of skills would leave more time for reality-based practice under 

pressure. For future use, a reliable and ecologically valid grading scale for police 

officers’ performance on five important arrest- and self-defense skills is now available.


