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Previous research on the relation between working memory capacity (WMC) and shooting behavior suggests that
individuals with low working memory spans are more prone to shooting errors than are individuals with high
working memory spans. The present study investigated how WMC interacts with the proportion of “shoot” to
“don’t shoot” decisions to affect overall shooting performance. Participants were 186 undergraduate students who
completed a series of complex span tasks, rated a series of negative photographs for valence and arousal, and
then completed a computerized shooting task in which participants were shooting on 20%, 50%, or 80% of the
trials. Results indicated that participants with high working memory spans outperformed participants with low
working memory spans in all conditions. Participants also exhibited a greater tendency to inappropriately shoot
as the proportion of shoot decisions increased. These results suggest that WMC and the proportion of shoot trials
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According to a national firearms survey, there are approx-
mately 283 million guns in the hands of American civilians
Hepburn, Miller, & Hemenway, 2007). Considering this, and
he fact that guns are critical for police officers and military
ersonnel to be able to perform their jobs, it is important to
esearch the factors that influence the decision to shoot when
un-wielding people find themselves in threatening situations.
hese factors can be context-specific and situational (e.g., high-
rime environment), or they can be individual factors that pertain
o the shooter himself (e.g., individual differences in working

emory). Individual factors that may be relevant in shooting sit-
ations include cognitive processes such as reactions to stress,
ehavioral inhibition, and the control of attention, all of which

ave been empirically demonstrated to have a relation with
orking memory (Engle, 2002; Klein & Boals, 2001; Unsworth,
eitz, & Engle, 2005). The goal of the current study is to examine
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dividual differences

he role of working memory capacity (WMC) in shooting behav-
or across changes in situational factors such as the prevalence
f shooting decisions.

Working memory is a limited capacity adaptive system
or maintaining task-relevant information in an active and
ccessible state for the purpose of completing complex cog-
itive and behavioral tasks (Spillers, Brewer, & Unsworth,
011). Individual differences in WMC should be predictive
f behavior in situations where controlled attention is needed
o resolve competing task demands in contexts laden with
nvironmental distractors and/or internal interference from
repotent, automatic tendencies (Barrett, Tugade, & Engle,
004; Unsworth, Heitz, Schrock, & Engle, 2005; Unsworth,
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chrock, & Engle, 2004). In other words, WMC is most rel-
vant in situations in which automatic response tendencies
re counterproductive to the current goal. As such, people
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WORKING MEMORY CAPAC

ith higher working memory spans should outperform those
ith lower working memory spans in these situations because

hey have better attentional control necessary to inhibit auto-
atic responses and do what is needed to complete the task at

and.
WMC is often measured using complex span tasks. Such tasks

equire that task-relevant information be actively maintained in
he face of distracting information (Conway et al., 2005). Com-
lex span tasks pair the presentation of to-be-remembered target
timuli with the presentation of an attention-demanding, sec-
ndary processing task (Conway et al., 2005). Performance on
hese complex span tasks has repeatedly been correlated with
igher-order cognition, which suggests that WMC is an impor-
ant individual differences measure. Engle, Tuholski, Laughlin,
nd Conway (1999) found that working memory, not short-term
emory, correlated with measures of general fluid intelligence

gF). One major factor driving this relation between working
emory and higher-order cognition is attention control (Engle,

002; Kane, Bleckley, Conway, & Engle, 2001; Unsworth &
ngle, 2007; Unsworth, Fukuda, Awh, & Vogel, 2014).

The Stroop paradigm has been adopted to explore the rela-
ion between WMC and attention control (Kane & Engle, 2003),
s successful completion of the task depends upon inhibiting a
abitual response. In the Stroop task, participants are shown
olor words and are asked to name the color of the ink in which
ach word is written. The color word and ink color can either be
verlapping (e.g., the word ‘red’ written in red ink) or not over-
apping (e.g., the word ‘red’ written in green ink). WMC should
orrelate with performance on the Stroop task because execu-
ive attention is required to maintain the goal of naming the color
f the ink when reading the word elicits a stronger, automatic
esponse to say the word. Research suggests that the magni-
ude of Stroop interference (overlapping minus non-overlapping
esponse times) increases with the number of overlapping trials
n the design.

Kane and Engle (2003) found no differences between high
nd low WMC individuals in the number of errors made when
verlapping stimuli comprised either 0% or 50% of the trials.
hen overlapping stimuli accounted for 75% of the trials, how-

ver, people with low WMC made twice as many errors as people
ith high WMC. Goal maintenance should be easiest in 0% over-

apping conditions because participants must remember the task
oal (“Say the ink color, not the word) for every trial. Goal main-
enance becomes more difficult when overlapping conditions

ake up 75% of all of the trials because non-overlapping trials
re now rare and a history of overlapping trials reinforces using
ess trial-to-trial active maintenance processes to avoid inap-
ropriately reading the word. While both high and low WMC
ndividuals experienced impaired performance when the pro-
ortion of overlapping trials was increased, it makes sense that
ndividuals with low working memory spans experienced greater
mpairment because they lack the executive attention necessary
o maintain the task goal of saying the ink color in the face of
 stronger, automatic response tendency to say the word. In the
urrent study we manipulated the proportion of “shoot” trials in

 computer-based shooting simulation similarly to the Kane and
ngle’s (2003) proportion overlapping Stroop manipulation.
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The dual-mechanisms of control framework provides a the-
retical basis for understanding trial-to-trial fluctuations in
xecutive attention in the Stroop task (Braver, Gray, & Burgess,
007, chap. 4). In this framework, proactive control refers to
ctively maintaining information (e.g., task instructions, previ-
us stimuli, cues, etc.) to actively bias perception and action
ystems to facilitate goal completion (Braver et al., 2007). In
ontrast, reactive control refers to transient activation of bottom-
p, late-correction processes that reduce interference after it
ccurs. Increases in the proportion of overlapping color-word
rials Stroop task encourages changes from a proactive strat-
gy to reactive strategy (Braver, 2012). In situations where
rials reinforce a behavior (e.g., the overlapping Stroop tri-
ls in Kane & Engle, 2003) proactive strategies diminish and
esponse bias develops to reflect the greater prevalence of some
vents compared to others. WMC correlates with the mainte-
ance of proactive control as this ability reflects the efficacy with
hich goal maintenance can be achieved across a period of time

Redick, 2014). WMC has also been linked to shooting behav-
or in contexts where trial-to-trial history gives no information
bout the prevalence of the decision to shoot.

Shooting behavior can be measured through the use of a
omputer-based simulated shooting task in which participants
ust make speeded “shoot” or “don’t shoot” decisions in

esponse to presented targets that are either armed or unarmed.
articipants are typically awarded points on the basis of their
erformance in order to partially recreate real-life shooting sit-
ations, with ‘hits’ earning the highest reward and ‘misses’
esulting in the greatest penalty. To date, most of the research uti-
izing shoot/don’t shoot tasks has focused on how the awareness
f cultural stereotypes and personal racial prejudices influence
he decision to shoot (Correll, Park, Judd, & Wittenbring, 2002;
orrell et al., 2007; Unkelbach, Forgas, & Denson, 2008). Fol-

owing recent incidents in which police officers mistakenly shot
nd killed unarmed citizens, accounting for environmental and
ognitive factors underlying shooting decisions is an important
oal for researchers in this area.

Kleider and Parrott (2009) were the first to investigate the
ink between WMC and shooting decisions using this task.
articipants completed a series of questionnaires assessing their

endencies to exhibit negative affect and aggressive behavior,
erformed a single complex-span task (operation span), and then
ngaged in a computer-shooting task similar to that used in the
orrell et al. (2002) study. To manipulate affect, the researchers

howed participants an FBI training video that depicted a police
fficer performing a routine traffic stop that ended with a police
fficer being shot or ended without violence. Then in the sub-
equent shooting task participants with lower WMC exhibited
ore aggressive shooting behavior and were thus more likely

o shoot unarmed targets. Moreover, Kleider and colleagues
2009) found that high levels of negative affect did not have any
ffect on aggressive shooting behavior. In a follow-up study,
leider, Parrott, and King (2010) administered a negative affect
nduction and simulated shooting task to a sample of police
fficers. As in the previous study, officers with lower WMC
xhibited a greater likelihood to shoot unarmed targets and

 failure to shoot armed targets. In contrast to their previous
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ical response). Participants rated these pictures for valence and
arousal to ensure that they attended to the stimuli (i.e., we were
WORKING MEMORY CAPAC

tudy, an interaction was reported between negative affect and
MC, such that shooting errors were only evident among

ndividuals that expressed negative affect from viewing the
hreatening video. These results are inconsistent with Kleider
nd Parrott (2009) original study and suggest the presence of
oderating variables that influence shooting behavior.

The  Current  Study

The current study examined shooting behavior as function of
MC across changes in overlapping versus non-overlapping tri-

ls similar to Kane and Engle’s (2003) Stroop task. As described
reviously research on the Stroop effect has illustrated that error
ates on non-overlapping trials increase as the number of over-
apping trials increases (Kane & Engle, 2003), and this effect
s exacerbated for low WMC individuals. In most versions of
he shooting task previous trials are not diagnostic of the preva-
ence of shooting decisions. This means that the proportion of
rials where a weapon is present and participants must make

 shoot decision is typically set at 50% which places higher
emands on the usage of proactive control strategies. A pri-
ary goal of the current study is to examine shooting behavior

n conditions that vary the prevalence of shooting decisions and
ttempt to promote changes in control strategies (80%, 50%, and
0% weapon present conditions). Our prediction is that working
emory will be a predictor of shooting behavior across all con-

itions, but that it may be more important for regulating shooting
ehavior under conditions that promote reliance on reactive con-
rol strategies. A secondary goal is to investigate how WMC and
he proportion of “shoot” to “don’t shoot” trials influence signal
etection parameters of sensitivity and decision criteria.

Method

articipants

Participants were 186 introductory psychology students
ecruited from the undergraduate research pool at Arizona State
niversity. Participants’ WMC score was calculated as a com-
osite of their performance across Operation, Symmetry, and
eading span. One participant failed to complete the complex-

pan tasks and was removed from the analyses.

aterials

Working  memory  capacity  (WMC)  tasks.
Operation  Span  (Ospan).  In this task participants solved a

eries of math operations while simultaneously trying to remem-
er a set of unrelated letters. At encoding, participants first
olved a math operation and after solving the operation they
ere presented with a letter for 1 s. Immediately after the letter
as presented, the next math operation was presented and after

t was solved the participants were presented with the next letter.
articipants were presented with a single letter at a time on each

rial and the trials composed list-lengths of 3–7. There were 3

epetitions of each list length and the order of list-length varied
andomly. At recall, participants were presented with an array of
etters on the screen and their task was to click on the letters from
he current set in the correct order that they were presented in

a

f
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uring encoding (see Unsworth, Heitz, & Engle, 2005 for more
etails). After recall, participants began the next list. For all of
he span measures, items were scored if the item is correct and
n the correct position so with list lengths ranging from 3 to 7 a
articipant’s maximum possible score on the Ospan task is 75.

Reading Span  (Rspan).  Participants were required to read
entences while trying to remember the same set of unrelated
etters as in the Ospan task. For this task, participants read a
entence and determined whether the sentence made sense or
ot (e.g., “The prosecutor’s dish was lost because it was not
ased on fact”). Half of the sentences made sense while the other
alf did not. Nonsense sentences were made by simply changing
ne word (e.g., “dish” from “case”) from an otherwise normal
entence. Participants read the sentence and indicated whether
t made sense or not. After participants gave their response, they
ere presented with a letter for 1 s. At recall, participants were
resented with an array of letters, and letters from the current set
ere recalled in the correct order by clicking on the appropriate

etters. There were three repetitions of each list-length with list-
ength ranging from 3 to 7. The same scoring procedure as Ospan
as used.

Symmetry  Span  (Symspan).  In this task, participants recalled
equences of red spatial locations within a matrix while
imultaneously performing a symmetry-judgment task. In the
ymmetry-judgment task, participants were shown an 8 ×  8
atrix with some squares filled in black. Participants decided
hether the design was symmetrical about its vertical axis. The
attern was symmetrical half of the time. Immediately after
etermining whether the pattern was symmetrical, participants
ere presented with a 4 ×  4 matrix with one of the cells at a

ertain spatial location filled in red for 650 ms. At recall, partic-
pants were presented with the 4 ×  4 matrix and they attempted
o recall the sequence of red-square locations in the preceding
isplays, in the order in which they appeared by clicking on the
ells of an empty matrix. There were three repetitions of each
ist-length with list-length ranging from 2 to 5. The same scoring
rocedure as Ospan was used.

Negative photograph  assessment.  Based on previous stud-
es examining WMC and shooting behavior, we decided that
articipants should encounter threatening and arousing informa-
ion before conducting the shooting task. Importantly, we did not

anipulate the content of the exposure to threatening and arous-
ng information because we were not interested in whether affect
nduction would influence shooting behavior. All participants
ated a series of photographs from the International Affective
icture System (IAPS; Lang, Bradley, & Cuthbert, 2008). More
pecifically, thirty pictures were chosen from the database that
epicted murder scenarios. The IAPS pictures have normative
tatistics for valence (emotional content) and arousal (physiolog-
ble to match the normative data to the participants’ ratings).

Computer-based  shooting  task.  The materials and procedure
or the computer-based shooting task closely resembled those
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WORKING MEMORY CAPAC

ound in Kleider and Parrott (2009; see also Correll et al., 2002).1

ore specifically, participants saw a series of photographs of
cenes presented at a rate of 2000 ms per scene. In some of
he scenes there was an individual inserted and these trials only
asted 700 ms to encourage a quick decision to either shoot or
on’t shoot. Participants made shoot or don’t shoot decisions to
wo different sets of photographs based on whether the inserted
ndividual in each picture had a weapon or not. Participants were
nstructed to press a key on the keyboard (f versus j) to acknowl-
dge their decision to shoot or not shoot. After each picture there
as a 3000 ms inter-trial interval. In each block of 20 trials, there
as a different proportion of trials where shoot was the correct
ecision (80% versus 50% versus 20% weapon present trials).
hese blocks consisted of 20 trials each and they were counter-
alanced between subjects. The dependent measures were the
roportions of hits (individuals with weapons being shot) and
alse alarms (individuals without weapons being shot), which
ere submitted to a signal detection analysis to derive indepen-
ent estimates of sensitivity (d′) and criterion (c).

esign

The current study used a one factor within-subjects ANOVA
esign with three levels of the independent variable (Weapon
resent Trials: 80%, 50% versus 20%) to evaluate the computer-
ased shooting task. Also, an Analysis of Covariance was used
here participants WMC composite score was entered as a

ovariate in the model to assess the degree to which individ-
al differences in working memory were differentially related
o sensitivity and criteria setting in the three Proportion Shoot
onditions.2 WMC and the proportion of shoot trials served as
he independent variables. The dependent measures were sensi-
ivity and bias derived from the signal detection analysis of the
it and false alarm rates from the computer-based shooting task.

rocedure

Participants completed three complex span tasks to assess
heir WMC. Participants were then shown photographs designed
o induce negative affective states in the viewer and were then
sked to assess their subjective affect and level of arousal. Impor-
antly, we have no quantifiable measure of the impact of the
ating phase so this issue will not be discussed further. Upon
ompletion of this part of the experiment, participants moved
n to a computerized shooting task in which they had to make

peeded shoot/don’t-shoot decisions in response to individuals
resented on the computer screen.

1 We thank Joshua Correll for sharing the pictures he developed for the
hoot/don’t shoot task.
2 Entering WMC as a covariate in this analysis allows for the assessment of an

nteraction between shooting proportion and working memory capacity on the
ependent variables of interest (i.e., does the effect of changing environmental
ase rate of shoot trials on d′ and c differ as a function of working memory).
his analysis makes use of the entire range of working memory capacity data
nd to facilitate interpretation of significant main effects and interactions one
an plot effects from the upper and lower quartile of the continuous working
emory distribution (Aiken, West, & Reno, 1991).
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Results

omplex-Span  Tasks

Participants’ performance in the Ospan (M = 57.74,
D = 13.96), Rspan (M = 52.43, SD = 13.55), and Symspan
M = 21.15, SD = 8.67) was similar to previously reported
esearch (Redick et al., 2015). The complex-span tasks
ere also correlated (rOspan.Rspan = .55, rOspan.Sspan = .45,

nd rRspan.Sspan = .38). Therefore, we summed the dependent
easures from the three tasks and created a z-transformed

omposite score. When possible, multiple measures of working
emory are desirable to mitigate task specific variance driving

elations with outcome measures (Conway et al., 2005).

omputer  Task

The experimental design was a one-factor ANOVA design
ith 3 levels (20/80 shoot/don’t shoot, 50/50 shoot/don’t shoot,
0/20 shoot/don’t shoot) with working memory span score
composite of the three complex span tasks) entered as a covari-
te in this model.2 Follow-up t-tests were assessed with a
onferonni corrected alpha value. Signal detection theory (SDT)
arameters, sensitivity and criteria, were modeled using each
articipant’s hit and false alarm rates from the shoot/don’t shoot
ask (Stanislaw & Todorov, 1999).

We originally hypothesized that WMC would influence
hooting behavior in the 80%-shoot and 20%-shoot conditions
ecause previous trials reinforce the “shoot” or “don’t shoot”
ehavior leading to more incorrect shoot decisions. However,
MC should not be needed in the 50%-shoot condition. In this

ondition, previous trials are not diagnostic of future trials since
rials in which a weapon is present are occurring equally as
ften as trials in which a weapon is not present (i.e., each trial
emands a more proactive strategy). There was a main effect of
ondition on d′ (sensitivity), F(2,182) = 11.56, p  < .05, η2

p =  .11.
articipants were more sensitive to the gun present versus
bsent differences between different proportion shoot condi-
ions (M80 = 1.30 & SD80 = 1.91, M50 = 1.30 & SD50 = 1.05, and

20 = 1.86 & SD20 = 1.50, for the 80%, 50%, and 20% shoot
onditions, respectively). Oddly, this effect was driven primar-
ly by participants in the 20% shoot condition. Performance in
he 20% shoot condition was significantly better than perfor-

ance in the 50% and 80% shoot conditions, both t(184) = 4.62,
 < .01 and t(184) = 3.68, p < .01. There was also a main effect
f WMC on d′, F(1,184) = 4.21, p  < .05, η2

p =  .022. To inves-
igate the nature of this effect we examined participants in the
pper and lower quartiles of the working memory distribution.
verall, individuals with high WMC (M = 1.68, SE = .11) were
ore sensitive to shoot versus don’t shoot trials than individuals
ith low WMC (M = 1.16, SE = .11). No interaction was found
etween condition and WMC on d′, F(2,182) = .372, p = .690,
2
p =  .004 (see Fig. 1).

To examine decision criteria in the computer-based shooting

ask we also derived measures of criterion (c) from the signal
etection analysis. There was a main effect of condition on

 (criterion), F(2,183) = 64.66, p  < .05, η2
p =  .415. This result

as expected based on previous research demonstrating that
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Figure 1. Sensitivity (d′) as a function of working memory (upper and lower
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5% of the overall distribution of scores) and condition (80% Shoot, 50% Shoot,
 20% Shoot).

articipants change criterion based on their assessment of the
roportion of trials in which the signal (in this case a weapon)
s present (Macmillan & Creelman, 1991). Furthermore, crite-
ion differed in all three conditions (M80 = −.88 & SD80 = .88,

50 = −.24 & SD50 = .55, and M20 = .00 & SD20 = .85), 80%
ersus 50% shoot t(184) = 9.54, p  < .01, 80% versus 20% shoot
(184) = 10.81, p  < .01, and 50% versus 20% shoot t(184) = 3.55,

 < .01, respectively. Participants became more liberal in their
ias (made more shoot decisions to both targets and lures) when
here were more shoot trials. There was no main effect of WMC
n c, F(2,183) = 1.36, p = .244, η2

p =  .007. However, a signif-
cant interaction was found between condition and WMC on

 (see Fig. 2, F(2,182) = 3.55, p  < .05, η2
p =  .038). In the 50%-

hoot and 80%-shoot conditions, high and low working memory
pan individuals used the same criterion when deciding whether

r not to shoot. However, in the 20%-shoot condition where
hoot trials occurred infrequently, low WMC individuals failed
o adjust their decision criterion in a similar manner to high

igure 2. Criterion (c) as a function of working memory (upper and lower 25%
f the overall distribution of scores) and condition (80% Shoot, 50% Shoot, &
0% Shoot).
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MC individuals, t(90) = 2.06, p  < .05. That is, low WMC indi-
iduals were more liberal than high WMC individuals in their
hooting decisions when “shoot” trials were infrequent.

Discussion

The present study provides evidence that WMC and the pro-
ortion of shoot to don’t-shoot decisions influence shooting
ehavior outcomes. In the computer-based version of the shoot-
ng task, sensitivity to detecting weapons unexpectedly differed
s a function of the proportion of shoot trials, whereas bias
xpectedly differed across all levels of shoot decision base rate
80%, 50%, and 20%). WMC was differentially related to sen-
itivity and criterion. That is, working memory is needed to
aintain task focus in order to identify weapons in the shoot-

ng task, but it was not needed to adjust criterion in all cases.
long these lines, there was an interaction between WMC and

he proportion of shoot trials on criterion setting in mostly don’t
hoot conditions, suggesting that WMC is only relevant to cri-
erion adjustment in conditions under which the environment is
ontinually reinforcing a not shooting beavior.

According to the dual-mechanisms of control framework
Braver, 2012), continuous reinforcement of the decision to
hoot or not shoot should lead to changes in reliance on proactive
ersus reactive control strategies and shifts of behavior should be
elated to WMC as assessed by the complex-span tasks. Inter-
stingly, the environmental base-rates of shoot and not shoot
rials essentially mirrored each other in the 80% and 20% shoot
onditions. However, participants’ reliance on maintaining con-
ext seemed to shift depending on whether participants were

ostly making shoot versus not shoot decisions in a manner
nconsistent with information theory. Moreover, the low WMC
articipants were generally less effective at detecting weapons
nd they did not adjust their decision criteria in a manner simi-
ar to high WMC participants. Adopting and relying on control
trategies may be related to both a history of reinforcement as
ell as the contextual circumstances surrounding the decision
aker (i.e., it seems that deciding to shoot is somewhat differ-

nt than deciding not to shoot). Future research should further
xamine how WMC is sensitive to changes in context mainte-
ance as a function of reinforcement history and external factors
o the participant.

Previous research into the relationship between WMC and
hooting behavior found that low working memory participants
ad higher rates of false alarms and misses (Kleider & Parrott,
009; Kleider et al., 2010). The current results extend these
ndings in a variety of ways. Hit and false alarm rates ana-

yzed in previous research could arise from a variety of cognitive
rocesses. The current work sought to examine the underlying
asis for participant shooting decisions using a well-established
heory of signal detection, which allowed us to separate the influ-
nce of sensitivity and bias on hit and false alarm rates in the
omputer task. In the current study we found that working mem-

′
ry is globally related to sensitivity (d ) when decision-making in
he shooting simulation regardless of the prevalence of shooting
ecisions that are being made. Presumably, low WMC partic-
pants fail to discriminate shoot versus not shoot trials due to
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WORKING MEMORY CAPAC

apses of goal maintenance across all conditions. Along these
ines, Kleider and colleagues have suggested that working mem-
ry is important for avoiding emotionally intrusive thoughts
eading to aberrant shooting behavior.

Interestingly, working memory is only necessary for adjus-
ing criteria to shoot and regulating emotion under conditions
here the environment prompts not shooting. High WMC partic-

pants adjusted their criteria to be near ideal under conditions of
nfrequent shooting (i.e., c = 0). This result is interesting because
t suggests that high WMC participants were more careful about

aking shooting errors in this context where an error is perceived
o have more impact (i.e., most people are unarmed and therefore
t is important to adjust criteria to be maximally effective and
void shooting unarmed people). In this condition, low WMC
articipants maintained a more liberal threshold for evidence of

 weapon and erroneously made more false alarms. These results
uggest important future directions for investigating the role of
orking memory in criterion setting in many areas of applied

esearch.
The current results also point to new directions of explo-

ation regarding individual differences in hot cognition and
motion regulation in shooting environments. As demonstrated
y the Stroop task, working memory is only necessary when the
nvironment presents conflicting task demands (Engle, 2002;
ane & Engle, 2003). Intrusive thoughts resulting from stress

nd negative emotions should not matter if the environment is
ither completely consistent with the task goal (shoot 0% or
00%) or completely random (shoot 50%): in those conditions
ne would not expect errors because there is no habitual response
or working memory to override. Only under conditions of
nfrequent shooting are individual differences in working mem-
ry predictive of adjusting criterion in order to make a correct
ecision. Therefore, future research should examine individual
ifferences in shooting behavior across under acute stress in
onditions of high and low prevalence of shoot decisions.

ractical  Application

One practical implication of the current results is that police
fficers and military soldiers with higher working memory
apacity are perhaps less likely to get shot on the job and can
ffectively neutralize a target more often than police officers
ith lower working memory. Moreover, individual differences

n working memory was also related to adjusting decision strate-
ies in terms of criterion setting as environmental contingencies
hift from high prevalence to low prevalence decisions. High
orking memory participants adjusted criterion in a more con-

istent manner regarding changes in environmental shooting
requency than low working memory participants. Along with
revious results reported by Kleider who examined the role
f working memory in shooting behavior in a large sample of
olice officers, the current results point to a potentially useful
ognitive ability measure that can be used for personnel selec-

ion. Future research should examine whether verbal working

emory, spatial working memory, or a combination of both are
est predictors of quick decision making in naturalistic environ-
ents.
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Conclusion

Working memory is an important predictor of many real-
orld behaviors that people perform on a daily basis. Its role

n these experiences, however, is subtle and varies according
o the task and the environmental context in which that behav-
or is performed. With regard to shooting behavior, working

emory is needed to detect the presence of weapons and adjust
ias, but these differences are not apparent in all circumstances.
uture research should further examine the link between indi-
idual differences in hot cognition arising from matching and
ismatching internal variables (working memory, attention,

motional control, etc.) and external variables (environmental
upport, context, group composition, etc.).
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