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Abstract  

Objectives: To examine the coincidence anticipation timing performance of law enforcement 

officers before and after four consecutive weeks of completing a video simulation 

intervention. Design: A one group pre/post study design (n =15) was selected for this 

investigation. Methods: 15 healthy police officers (13 men, 2 women; age 39+1.7 years; 

height 175.28+12.72 cm; weight 88+25.4 kg) from a Midwest law enforcement agency were 

selected for the study. The Bassin anticipation timer was used in this investigation. The object 

stimulus speed was set at 3.0 mph in accordance with prior studies. Participants were allowed 

a single practice trial on the anticipation timer before the 3 trial attempts, both pre and post. 

The anticipation timer was placed approximately two feet in front of the participant on a table 

with the target light marked, and in view of each subject. The Virtra, a 300° video simulator 

was selected as the intervention. Each participant performed a new video simulation two 

times per week for 4 consecutive weeks.  Results: A dependent t-test (SPSS ver. 26) 

determined a significant relationship (p = 0.035) between pre and post test scores after 4 

weeks. Conclusion: Coincidence anticipation timing improved with police officers within 4 

weeks when training with a VirTra video system twice a week, for 4 consecutive weeks. This 

could potentially improve decision-making for police officers.  
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Introduction  

Law enforcement officers can be faced with fast-paced, high stress situations when on duty. 

Working in law enforcement can be a high-risk job due to the level of violence that each 

officer faces each day which results in a higher rate of injuries and death compared to other 

professions (Orr et al., 2023; Thompson et al., 2017; Tiesman et al., 2018). Since the first 

recorded fatality of a police officer in 1786, there has been over 22,000 officers killed in the 

line of duty (Bennell & Jones, 2004). Police officers can be tasked with the act of having to 

respond quickly, with little to no warning in response to offenders or other environmental 

stimuli. The period from the unanticipated, unexpected stimulus to the onset of the movement 

is known as reaction time (Ross et al., 2022). Reaction time is an important skill for police 

officers to have, for the protection of themselves, their colleagues, and the public. When an 

object is being tracked or intercepted, this is known as coincidence anticipation timing (Le et 

al., 2022; Ross et al., 2022). Coincidence anticipation timing (CAT) is a skill that allows an 

officer to be able to think, react, and perform a proper response within a period that is 

conducive towards one’s safety.   

The ability to make quick decisions that are perceived as threatening are known as 

neurological and physiological processing (LeDoux & Pine, 2016). Decision-making is a 

critical part of activities of daily living, including police officers. This action comes from the 

portion of the brain known as the cerebellum (Poldrack & Farah, 2015). By optimizing how 

the brain perceives and responds to stimuli, we can become better decision-makers, problem 

solvers, and overall, more safety conscious (Andersen et al., 2020; Le Doux et al., 2016). 

Improving the ability to make quick decisions and be able to act on those decisions with 

accuracy requires specific training. In law enforcement, it is critically important to read the 

scenario and recognize what actions need to happen in any given scene which could result in 

injury or even death. Improving CAT in police officers could result in an increase in longevity 

and a decrease in the injury rate of police officers. In a previous study performed by Duncan 

et al. (2015), video simulation training demonstrated an increase in shooting accuracy skill 

but suggested that there is a still a need for future research to develop officer training and 

decision training. 

Video simulators have been used since 1992 for military and law enforcement agencies, 

however, past literature is limited (Bennell & Jones, 2004; Latham et al., 2013). The 

Canadian government developed a manual dictating about the advantage of how simulators 

can be useful for decreasing court cases. These videos create the ability to make better 

decisions on possible violent outcomes by police officers and military personnel. The scenes 

are created to promote cognitive awareness and provide different outcomes, based on the 

choices that have led to lawsuits and court hearings. Video simulators have also demonstrated 

improvement in making better decisions that result in healthier outcomes (Tailby & Haslam, 

2003).  It has been proven that engaging students with hands-on instructional practice is more 

effective than exposing them to the content with static visual aids (Tailby & Haslam, 2003). 

Due to these past studies, video simulation may play an effective role in improving cognitive 

skill development and accuracy for anticipation timing.   

Therefore, the purpose of this study was to determine if video simulations performed on a 

moving video system could improve CAD in law enforcement officers.  
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Material and Methods 

A one group, based on convenience, pre- and post-test experimental design was selected for 

the study. Fifteen volunteers (13 men, 2 women; age: 39+1.7 years; height: 175.28+12.72 cm; 

body mass: 88+25.4 kg) police cadets from a Midwest law enforcement agency voluntarily 

served as the participants. All participants were healthy subjects based on their recruit 

applications and completed an informed consent form. This study proposal was approved by 

the Midwest institution’s Institutional Review Board (IRB approval number: CSM 2013).  

After the participants agreed to take part in the study, the data collection began with recording 

of subject demographic information such as weight, height, age, and BMI. A pre-test for 

CAT, using a Bassin Anticipation Timer (Model 35575 Lafayette Instruments, Lafayette, IN) 

was conducted before the video intervention. Participants began with verbal instructions on 

how to properly use the Bassin Anticipation Timer. This device had the participants watching 

a moving light on a runway. The subject was instructed to anticipate when the moving light 

would land on the indicated target spot by pressing the toggle push button. This valid and 

reliable device accurately measures a participant’s anticipation time to one 1000th of a second 

(Coker, 2006) may they be early or late.  This assessment was selected as the method for 

measuring CAT based on visual feedback that is necessary in making decisions on moving 

objects.  Each participant was given one practice attempt with the timer to become familiar 

with the motion of the light moving down the runway. The timer had a speed setting of 3.0 

miles per hour based on previous studies performed on adults (Coker, 2006; Duncan et al., 

2015; Le et al., 2022). All participants were given three trials, attempting to perform as 

precisely as possible to hit the target. Three attempts were recorded and calculated to 

determine the average of the three scores.  

After the pre-test scores were recorded, participants completed a video simulation 

intervention for 4 consecutive weeks, twice per week. The VirTra (V-100 model, Tempe, 

AZ), is a 300° video simulator, that allows real-life video siuations as well as animated object 

target shooting by using a standard Glock 9 mm handgun loaded with gas powered lasers. The 

simulator allows movement of the participant in a standing enclosure and provides accurate 

feedback of where a shot landed. With certain features, the live scenes change each scenario, 

so although similar, it is different and unexpected each time. The given simulation was chosen 

by the indoor gun range officer based upon scenarios that had movement of objects, therefore 

promoting movement interception. The participants did not know the type of video simulation 

beforehand to eliminate any maturation from previous experience. Each participant had no 

previous knowledge with the type of video shooting simulations before their participation in 

this study. The accuracy score of each VirTra simulation score was recorded after each 

attempt. The CAT post-test was administered after the four consecutive weeks of the VirTra 

video intervention. After the data was recorded, the post-test scores were compared to the pre-

test scores.  

A dependent t-test using SPSS (SPSS ver. 26), a data analysis software, was used to observe 

the difference in mean scores between the group, the pre-test scores, and the post-test scores 

from the Bassin Anticipation Timer. An alpha p < 0.05 was set, allowing the confidence level 

to be at 95%.  Effect size interpretation was set as small for ≤ 0.2, medium for 0.5, and large 

for ≥ 0.8 (Cohen, 1988; Larner, 2014). 
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Table 1. Group Pre and post test means along with effect size 

 

Findings 

The six shooting intervention scores had a lowest mean of 62.7 and a highest score of 96.3.  

The average standard deviation for shooting scores was 8.27. By observing trial 1 of the CAD 

pretest (Table 1) there is a mean of 0.057 seconds. The third attempt had an improved mean 

of 0.050 seconds. The average between the three pretest scores was 0.056. By observing trial 

1 of the CAD posttest, the mean was 0.041. The third attempt also had an improved mean of 

0.034 seconds. The average between the three posttest scores was 0.035 seconds. Cohen’s d 

demonstrated a moderate effect size, (0.52) among the sample population. 

 

Discussion  

This novel investigation was one of the very first to be conducted worldwide, assessing CAT 

with police officers. This study examined using a video intervention of objects or scenes and 

attempted to determine if this 4-week intervention could allow police officers to improve on 

CAT scores. In a study with a similar sample size of nineteen subjects, Alen (2015) proved 

that consistent exposure to video games improves a person’s anticipation of a coincidence 

task. Video games have been used as an intervention since the mid-1980s for improving 

cognition, memory, and decision-making (Young, 2008). Alen’s use of video games supports 

the results from our current study based on the pre to post CAT scores after the 4-week video 

intervention. Alen’s results were promising because it supported the idea that video games 

could improve information processing speed and require the participant to track objects 

visually throughout a process of continual movements. This improved their ability to 

effectively shift their attention from a stationary stimulus to a moving target, such as the 

VirTra video system. Latham, Patston & Tippett (2013), also supported the idea that playing 

video games consistently improves visual attention, executive control, and reaction times.  

Kuhlman and Bierel (1991) also purported similar findings of video game players who were 

able to anticipate stimulus onset very accurately over several weeks.  Their ability to track 

with their eyes gave them the benefit of having a more accurate response to the correct 

stimulus in a sequence. As a result, this allows them to anticipate the arrival of the light 

stimulus successfully. Alen (2015) noted how the improvements in visual attention, 

anticipation timing and control remained to at least five months past the time the participants 

were studied. This could provide some explanation as to the improvements in CAT 

performance for the current studies’ participants.  

 

          

          

Table 1. Pre/Post CAT          

Bassin Anticipation 
Timer Trials 

 CAD Pretest    CAD Posttest         

M SD   M SD   t(13) p 
Cohen's 

d 

CAT 1 0.057 0.050  0.041 0.044  1.36 .099 0.36 

CAT 2 0.059 0.046  0.036 0.026  1.83 .046 0.49 

CAT 3 0.050 0.038  0.034 0.031  1.21 .124 0.32 

Average CAT 0.056 0.035   0.037 0.025   1.93   .038* 0.52 
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Helsen & Starkes (1999) used a larger sample size (n = 24) when assessing police officers 

with shooting efficiency.  Their study used a slide and a projector screen of pre-recorded 

video scenarios, much more archaic than the video intervention our study used.  Their 

investigation was extremely important at the time, setting the standard towards using video 

interventions to improve proper responses among police officers. Their use of multiple 

screens that rotate scenarios throughout the intervention was considered state of the art and 

the beginning of using video interventions with law enforcement. Since this inaugural 

revelation twenty years ago, newer electronic versions, such as the VirTra have created more 

life-like situations and can distribute important data. VirTra uses real-life scenarios as well as 

moving targets that allow a participant to track an object and be able to make good decisions 

on when to fire their gun. Our intervention allowed for object interception, whereas the older 

screen versions did not. Helsen & Starkes’ study also used an initial signal to prepare them for 

a stimulus, allowing them to anticipate the scenario that was about to occur. This was much 

different than our study, where a preparatory signal did not occur, however, each police 

officer was given a visual three second countdown as to when the scenario was going to start.  

Another point to consider that differentiated this study from ours would be the use of actual 

weapons provided by each participant. A Glock 9 mm, outfitted with a laser and interfaced to 

the computer software system provides more real-life environments. Comparatively, the 

investigators for our study used the same exact handgun for each participant, each day the 

scenarios were run. Helsen & Starkes (1999) used a ten-point scale to rank each result 

subjectively. This probably caused interrater reliability errors since their scores were assessed 

by a different person. This is unlike our current study where all measures were objective and 

not ranked.  With the improved development of new technology, the VirTra system provided 

shooting scores to assess shooting performance. The equipment used along with the video 

system allowed the scores to be more objective and congruent throughout the four-week 

intervention. Our study also differentiated from other previous studies by not looking at 

accuracy scores but observing if the intervention improved anticipation timing specifically 

(Boyd, 1992). The CAT pre-test and post-test scores showed drastic improvement, Table 1, 

supporting the idea that learning from videos with moving targets can be most effective 

towards improving the decision-making process. 

The skill of mastering motor and cognitive skills can be accomplished with repetitions 

(Bennell & Jones, 2004).  Handling a firearm and making split second decisions allows for no 

room for error. To achieve this skill, the officers must repeat the task multiple times. In our 

study the officers performed the intervention of the shooting scenarios, twice a week for four 

consecutive weeks. The time of exposure and variety of scenarios were sufficient to improve 

CAT over the 4-week intervention. It demonstrates that mastery of skill is required to make 

safe and could possibly result in providing better decisions when in a high stress situation, 

leading to improved officer safety. Future video intervention studies with increased sample 

sizes as well as improving gender ratios and including older police officers could potentially 

offer more insight towards the benefits that our study has demonstrated.   

Coker (2006) examined and demonstrated how efficient anticipation timing can be achieved 

by conducting a study on a variety of methods to track a target light. Coker’s study is similar 

in such that it examines variables related to CAT, using an identical instrument, the Bassin 

Anticipation Timer. However, our study used a VirTra video system in addition to the timer, 

which is relatively new and used for military and law enforcement officers, but has limited 

data, therefore allowing our study results to demonstrate possible officer safety and improve 

judgement.  

Conclusion 
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The current study gives support to previous studies showing that video could be an efficient 

method for enforcement personnel to improve CAT scores. CAT scores improved with police 

officers when training with the VirTra video system twice a week, for 4 consecutive weeks. 

These findings may eventually change training protocols across the nation for law 

enforcement officers. A video simulation system like VirTra system should be considered for 

assisting in improving anticipation timing in law enforcement officers or departments.  

Limitations of our study include the sample size, the lack of female officers available at the 

time, and the time of day (early morning) that was selected due to the availability of staff and 

personnel to run the video system at the police department. 
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