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Military Research Psychology: 
Advancing Performance 
and Practice

Gerald P. Krueger and Joseph B. Lyons

The focus of the present book is on clinical and 
organizational practice, which encompasses a 
broad range of behavioral science topics related 
to protecting and enhancing the health and well-
being of military personnel and their families. 
The practice of military psychology generally 
emphasizes prevention of adverse responses to an 
assortment of environmental and psychological 
stresses that uniquely accompany military life-
styles and work situations. These include stresses/
stressors encountered in: (1) military skills devel-
opment training and during readiness training 
and preparation for combat; (2) deployment to 
unfamiliar and mostly harsh settings, usually 
overseas; and (3) ultimately, engaging in sus-
tained combat operations, or alternatively in 
peacekeeping, humanitarian, and nation-building 
missions.

This chapter is somewhat different from most 
other chapters in the book. It attempts to provide a 
sampling of what military research psychologists 
do in several settings. Regardless of specialty, the 

abiding goal of all military psychologists is to 
help preserve the health and performance of sol-
diers, sailors, marines, air force, and coast guard 
personnel during multiple aspects of their military 
experience.

�Historical Background

�U.S. Military Research Labs 
and Psychological and Behavioral 
Science

After World War II, the U.S. Army, Navy, and Air 
Force each retained a sizeable number of research 
laboratories whose formation was spurred by that 
war. There was a tremendous growth spurt in mili-
tary labs during the late 1940s and continuing 
through the mid-1970s. Before more recent cut-
backs attributable to a series of Base Realignment 
and Closures (BRAC) prompted consolidations, 
there had been a considerable variety of military 
research organizations – in all over 50 labs and 
research centers. The mission of most labs was to 
ensure our fighting forces continually had the lat-
est technological advances in weapon systems 
with which to fight; and that our forces in deployed 
environments overseas had effective logistics and 
supply systems to sustain them. After doing basic 
and exploratory research, and much product 
development work, many labs also performed 
testing and evaluation of military systems to 
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inform decision makers before committing to 
expensive procurement actions. Also common 
were studies to retrofit systems that needed fixing 
or upgrading after fielding.

About 20–25 of the labs were charged to do 
medical research of one variety or another (e.g., 
infectious disease, surgical research, dental and 
maximal facial injury research, dealing with 
chemical-biological-radiological threats). Each 
service also had a lab dedicated to aviation or 
aerospace medicine. In each of the three major 
military services, a handful of the medical 
research labs and other organizations identified 
as military personnel research centers employed 
significant numbers of research psychologists 
and other behavioral research scientists. In the 
aggregate, over the seven decades since WWII, 
the U.S.  Army, Navy, Air Force, and the 
Department of Defense employed hundreds of 
behavioral and social science researchers, most 
of them as federal civil servants, and to a lesser 
extent, as active duty scientists or contractor per-
sonnel. Additional behavioral scientists worked 
at the US military academies, at the Uniformed 
Services University for the Health Sciences, and 
for numerous public and private university aca-
demic labs or for government or privately estab-
lished research foundations. Much of the work of 
these many researchers is easily recognizable as 
being in the realm of military psychology. 
Collectively, they all worked on an identifiable 
number of thematic behavioral research pro-
grams, designed to:

	1.	 Achieve effective, workable military person-
nel selection and job placement processes.

	2.	 Enhance military training and the combat 
preparedness status of deployable forces.

	3.	 Attain user-friendly combat systems (i.e., 
human engineering of weapons, military 
materiel systems, etc.) for ensuring mission 
accomplishment.

	4.	 Preserve the health, performance, and fighting 
strength of combatants and support personnel 
throughout the military family – in particular, 
research on how to prevent or attenuate envi-
ronmental and operational stressors that poten-
tially degrade military performance.

	5.	 Positively influence Department of Defense 
and individual service-wide personnel, orga-
nizational, and operational policies regarding 
numerous issues that impact the lives of mil-
lions of military service men and women, and 
their families.

	6.	 Ensure our fighting forces returning from com-
bat are supported in reacclimating to post, 
camp and station assignments; or in the case of 
separating veterans, offering them a supportive 
transition back to civilian life. This included 
care of wounded vets in treatment at service 
hospitals and in Veterans Administration 
programs.

There is no recent singularly focused collec-
tion presenting a summary of which US military 
research organizations employed large numbers 
of military psychologists. But, one can read about 
many of them in all three major U.S. military ser-
vices, in books by Zeidner and Drucker (1988), 
Gal and Mangelsdorff (1991), Mangelsdorff 
(2006), Bartone, Pastel, and Vaitkus (2010), 
Laurence and Matthews (2012), and the 
U.S. Army Research Institute for the Social and 
Behavioral Sciences (2015). Military psychology 
research in various labs is also described in indi-
vidual book chapters by Krueger (in Cronin, 
1998; in Hancock & Szalma, 2008; and in 
Bartone et al., 2010a).

In summary, a large body of military psycho-
logical research has been oriented to personnel 
selection, including before, during, and after 
periods of time when the United States employed 
a conscript draft system (which officially termi-
nated in 1973); then recruitment research; job 
placement categorization work; and studies of 
training processes and design of high tech train-
ing systems (e.g., for Army training systems, see 
Goldberg, 2012). A natural follow-on includes 
many lab-based studies concentrated on individ-
ual “soldier performance” (e.g., doing basic mili-
tary tasks, individual rifle marksmanship, plotting 
targets on a map, flying airplanes, firing vehicle-
mounted weapons, etc.). There was also exami-
nation of performance of teams or crews, such as 
studying the performance of military personnel 
operating in crew-served weapon systems (e.g., 
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tanks, aircraft, helicopters, naval vessels, ships, 
submarines, missile launchers, etc.). Some recent 
research psychology trends in the Air Force, as 
described later in the chapter, tend to be very 
technology-centric, though with the same empha-
sis on improving human performance.

Carrying through with this behavioral research 
included examining both individual and team 
performance when environmental and organiza-
tional stresses were heightened, as for example 
during sustained and continuous military opera-
tions; in environments that included high heat or 
extreme cold; at high terrestrial altitudes; or 
studying individuals performing while wearing 
chemical–biological agent protective uniforms 
and equipment. Air Force and Navy studies 
examined fighter pilot performance at high aero-
space altitudes, in air-to-air combat scenarios; 
and sailors performing on naval vessels under-
way, often on rough seas. Many studies were 
done in lab experiments, or during field training 
scenarios; and others while using sophisticated 
high technology simulators. Opportunities to 
conduct data collection assessing performance 
during actual combat operations were less com-
mon. There were also numerous psychological 
examinations of traits of leadership, elements of 
team cohesion, collective (unit) mission perfor-
mance, and assessments of the quality of indi-
vidual and unit mission accomplishment. Reports 
of such military psychology research studies fill 
volumes, and many are critically important. 
However, the incredible array of the above-
mentioned research efforts might only be of tan-
gential relevance to the interests or work of 
clinical military practitioners and operational 
psychology consultants.

Accordingly, in this chapter we have been 
deliberate in presenting just a few research psy-
chology selections. These cover four principal 
areas: (1) research strategies to promote mental 
health during and after military deployments; (2) 
studies of psychological adjustment to military 
life; (3) a few select Navy psychological research 
studies on adjustment to Navy life, on behavioral 
health, and on cognitive performance; and (4) a 
brief description of three contemporary aspects 
of Air Force human factors/applied psychology 

research trends: training, human-machine inter-
action, and Sense–Assess–Augment framework 
research.

�Combatant Stressors and Soldier 
Performance Effectiveness

�The Fuss About Stress

After reading a number of chapters in this book it 
may appear that military behavioral scientists 
and clinical practitioners are apt to cite different 
definitions and connotations for the terms: sol-
dier stress, combat stress, battle fatigue, combat 
stress reaction, stress casualty, or even posttrau-
matic stress (PTS) ~ disorders (PTSD) or injuries 
(PTSI). For a research psychologist interested in 
the effects of stress on “fighting performance,” 
combat stress or operational stress is often 
looked at more as being the “stressors” or the 
stimuli in the environment. For example, weather 
extremes, especially high ambient temperatures 
and high humidity, or excessive acoustical noise, 
or even receiving pressure to perform from a 
demanding boss, can make work “more stressful” 
and more difficult. Stimuli-stressors of many dif-
ferent sorts can adversely affect performance, 
even on simple and basic military tasks. Stressor 
stimuli, both physical and psychological, whether 
manmade or environmentally induced, impinge 
upon the person (soldier, sailor, airman, or 
marine) as the stressors affect his/her readiness 
and ability to perform, to engage in and succeed 
in a fight.

On the other hand, for the clinical practitioner 
interested in mental health, combat stress often 
refers to the response of a combatant (i.e., more 
internal, subjective responses) to multiple stress-
ors on the battlefield or in the work environ-
ment  – responses that begin to manifest 
individually as clinical symptoms. Such stressors 
include participating in lengthy arduous work 
stints, or they could be due to something like hav-
ing to work in a rough, toxic organizational cli-
mate where good unit leadership may be lacking. 
Since not all stress is “bad stress,” some physical 
and psychological or operational stressors (stim-
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uli) may prompt a soldier to perform very well 
(e.g., serving to heighten one’s motivation). 
Contrarily, the accumulation of stressors may 
contribute to making the soldier an ineffective 
combatant on the battlefield. An overly-stressed 
combat soldier is likely to be one who is physi-
cally able, but is otherwise psychologically 
unable or unwilling to continue the fight as he/
she experiences phenomena often referred to as 
combat fatigue, combat stress reaction or even in 
contemporary trends, may be categorized as 
Posttraumatic Stress Reactions (sometimes 
labeled as PTS-Injury or PTS-Disorder).

Soldiers process or filter many stressors (stim-
uli) through organizational, social context, and 
personal variables. Social context variables that 
might influence how stressors get processed in 
the military environment include unit cohesion, 
leadership climate, operational tempo, and oth-
ers. Personal variables that influence or moderate 
the stress-outcome relation include past experi-
ence, pre-existing psychopathology, and person-
ality characteristics (Bartone, 1998). Bartone 
suggested that it is important to understand and 
maintain a conceptual distinction between 
“stressor” and “response to stress” and to strive to 
measure and talk about the two separately. 
Countless journal articles and book chapters 
describe many aspects of soldier stress and com-
bat operational stress reactions. For notions on 
how battlefield stress terminology and assess-
ments have changed over the past century, see for 
instance Campise, Geller, and Campise (2006).

During World Wars I and II, extreme battle 
stress casualties received considerable attention 
from military psychiatrists (Jones, 1986). As 
medical practitioners, psychiatrists focused on 
effective treatment and return to duty of psychiat-
ric casualties. The many terms employed to 
describe extreme stress often took on different 
meanings in discussions of large- and small-scale 
wars. Causes of extreme stress reactions were 
attributed to situational factors such as combat 
intensity and duration. Very lengthy exposures to 
actual combat, including intense, lethal, direct, 
and indirect fire (e.g., in some WW II cases, 
almost continuous artillery bombardments over 
months duration) increased the potential for indi-

vidual psychiatric breakdown and unit disrup-
tions. According to D. Marlowe (1986), a social 
anthropologist at the Walter Reed Army Institute 
of Research (WRAIR), the power of the battle-
field to break men can never be overstated. 
Marlowe pointed out that involvement of U.S. 
armed forces personnel in WW II was substan-
tially different from U.S. combatants participat-
ing in the wars in Korea (1950–53), Vietnam 
(1961–73), the Persian Gulf I & II conflicts (Iraq 
in 1991 and 2003), and Afghanistan (2001–con-
tinuing). The experiences of many combatants, 
that is, in terms of combat intensity and duration, 
varied considerably. These later wars of course 
were not less stressful or deadly to specific infan-
try platoons engaged in a desperate firefight with 
the enemy – which may have lasted for hours or 
even days, but except in rare cases (e.g., the siege 
at Dien Bien Phu, Vietnam in 1954) such battles 
did not usually carry on for months at a stretch. 
Even during the past decade of fighting in 
Afghanistan, Iraq, and Syria, combat actions 
have not matched the scale, the intensity, and 
especially not the weeks and months-long dura-
tion of high-intensity main force battles between 
essentially equipotent forces using massive 
resources for indirect artillery fire as occurred in 
WW II.

The incidence of soldier breakdown in later 
wars was as much controlled by the calendar as 
by the outcome of combat with the enemy. By 
design, in these more contemporary wars, shorter 
assignment rotation policies for U.S. military 
personnel dictated how long an individual’s com-
bat tour lasted. In Korea, Vietnam, Bosnia, 
Afghanistan, and Iraq, individual tours in combat 
generally were for 1  year or less; but in some 
instances slightly longer than a year; for exam-
ple, some personnel served 15-month deploy-
ments in Iraq in 2007. Combatants in these later 
conflicts usually did not envision themselves as 
being committed for years at a stretch, to the end 
of battle, as was the predominant case in WW II.

It is not practical here to make statements of 
comparative rates of psychiatric cases between 
WW II combat and present day conflicts in the 
Middle East. This is especially the case while the 
U.S.  Defense Department is still implementing 
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new and frequently changing policies and prac-
tices on early prevention, identification, treat-
ment, and tracking of combat stress casualties in 
numerous contemporary overseas troop deploy-
ments. Some of the deployments, for example, 
the U.S. military “surge” of thousands of addi-
tional combatants deployed in Iraq (2007), and 
also in Afghanistan (2009–2010), involved addi-
tional large numbers of military and contractor 
personnel, many of whom were not directly 
involved in combat. That is, in some cases smaller 
numbers (by percentage) of actual combatants 
were exposed to lengthy durations of combat. 
The constant change in duration of overseas 
deployments continues even today. As is 
described later in this chapter (under MHATs), 
intensity and duration of combat exposure remain 
as important assessment measures of troop men-
tal health status.

�Examining Deployment Stress

As Bartone (1998) indicated, if we are to study 
soldier stress, or stressors, we should concentrate 
not only on the battlefield, but we should also give 
due consideration to the entirety of the military 
setting. The military setting should include: (a) the 
soldiers’ garrison or home-station environment, 
(b) the forward-deployed environment for troops 
stationed at overseas locations or on ships or sub-
marines, and (c) the deployed environment for 
troops on an actual military mission. Missions can 
range from including exposure to intense stressors 
associated with an actual attack or rescue opera-
tion, to the unique stressors prevalent in the several 
stages of performing less militarily glamorous 
peacekeeping and nation-building activities.

Curiously, due to recent extensive employment 
of advanced technologies such as remotely piloted 
aerial vehicles (RPVs or drones), we are now wit-
nessing that it is possible to experience the same 
consequences of combat/deployment stressors 
without deploying (in the traditional sense) but 
rather by working in high-operational tempo jobs 
where one might be exposed to combat-related 
stressors during one’s regular job situated 
remotely to the theater of operations. Notably, 

recent research found evidence that RPV and 
drone operators are susceptible to PTSD while 
operating on domestic bases far removed (physi-
cally but not psychologically) from the actual 
battlefield. This phenomenon was studied in intel-
ligence, surveillance, and reconnaissance (ISR) 
operations and reported by Chappelle, Goodman, 
Reardon, and Thompson (2014), and also by 
Reardon, Chappelle, Goodman, Cover, Prince, 
and Thompson (2016). RPV operational missions 
also involved remotely directed combat search 
and rescue and close air support. For commentary 
about the effects of shift work and sustained oper-
ations with unmanned aircraft systems, see the 
section in this chapter about sleep deprivation and 
fatigue. An extensive discussion of RPV operator 
performance, some operational psychology 
issues, and occasional mental health concerns is 
also presented in the Aeromedical Psychology 
chapter by Saitzyk, Mayfield, Sharkey, and 
Coleman (2017), which appears elsewhere in this 
book.

Bartone (1998) posits that three types of out-
come variables are influenced by stress: soldier 
performance, social adjustment, and health. Stress 
can lead directly to impaired performance, can 
contribute to a variety of physical and mental health 
difficulties, and can result in a variety of social 
adjustment problems such as family violence, 
divorce, and substance abuse. Psychological stress 
in military operations can also have a range of seri-
ous consequences, including increased risk of 
death and serious injury from accidents, inatten-
tiveness and errors of judgment, even friendly-fire 
incidents and suicide. Additionally, psychological 
stress can increase the risk of soldier misconduct, 
alcohol abuse on the job, and violations of the rules 
of engagement as well as diminish soldier mental 
health, morale, and psychological readiness to per-
form the mission.

To offer a better understanding of soldier 
responses, Bartone, Adler, and Vaitkus (1998) 
suggested five general categories of psychological 
stressors salient to military operations, particularly 
on deployments overseas. The five dimensions 
capture in a general way the more detailed specific 
stressors: Isolation, Ambiguity, Powerlessness, 
Boredom, and Danger/Threat. Table 25.1 summa-

25  Military Research Psychology: Advancing Performance and Practice



422

rizes a range of stressors in military operations that 
incorporates the special relevance of modern, non-
combat, or peacekeeping activities.

Isolation and boredom are common to numer-
ous military settings wherein troops work in mon-
itoring roles at distant outposts, doing routine 
patrols, and warily keeping an eye on their adver-
saries. The powerlessness or helplessness factor, 
especially in some peacekeeping activities, can be 
a function of highly restrictive rules of engage-
ment that constrain soldiers from responding in 
many situations, as well as such experiences as 
witnessing the suffering of indigenous people in 
the area of operations without being able to offer 
much help to them (Bartone, 1998). A sense of 
powerlessness can also result from travel restric-
tions, difficulty communicating in a foreign cul-
ture and language, and loss of privacy and control 
over living conditions. Combatant soldiers who 

are trained to fight may experience ambiguity in 
adjusting to uncertain missions and to the role of 
being asked to serve as peacekeepers, which often 
requires control and restraint (Bartone, 1998). 
Risks of injury and death vary depending upon the 
type of operations and one’s location relative to 
the combat action (i.e., front or rear guard). But as 
the US involvement for over a decade in Iraq and 
Afghanistan demonstrates, even rear echelon sup-
port personnel are not assured protection from 
physical harm, including being exposed to debili-
tating losses of limbs or experiencing traumatic 
brain injury (TBI) due to concussive blasts from 
enemy improvised explosive devices (IEDs) and 
other contemporary asymmetric warfare tactics.

We next provide a summary of the findings 
from important psychological research efforts 
aimed at identifying stressors in the military set-
ting, and their effects on military operations and 
on military personnel.

�Research on Resilience and Mental 
Health During Military Deployment

Particularly during the early days of the wars in 
Iraq and Afghanistan, military psychology 
researchers at the Walter Reed Army Institute of 
Research (WRAIR) developed a core source for 
epidemiological studies, assessment research, 
and mental health resilience training research 
conducted mostly with Army soldiers (Bartone, 
1999; Adler, Bliese, & Castro, 2011). Much of 
the research infrastructure established earlier at 
WRAIR focused on examinations of the mental 
health of peacekeeping personnel (e.g., Bartone, 
Adler, & Vaitkus, 1998); on the impact of high 
operations tempo (e.g., Castro & Adler, 2005; 
Dolan, Adler, Thomas, & Castro, 2005); on lead-
ership and training as they affect soldier well-
being (e.g., Chen & Bliese, 2002); and on the 
mental health effects on service member reten-
tion (Hoge et al., 2002).

One of the major accomplishments at WRAIR 
was development of a soldier resilience training 
system called Battlemind Training. As a risk 
communication and training strategy, Battlemind 
frames mental health issues within the context of 

Table 25.1  Dimensions of psychological stress on mili-
tary operations

Isolation

 � Deployed to physically remote locations

 � Encountering obstacles to communication

 � Units are newly configured, low cohesion

 � Individuals are cross-attached from other units

Ambiguity

 � Mission not clear or well defined

 � Command structure is ambiguous

 � Role and identity confusion, ambiguity

Powerlessness

 � Rules-of-engagement are restrictive

 � Constraints on movement and action

 � Exposure to suffering of local people

 � Surrounded by foreign culture and language

 � Lack of privacy – little control over living 
arrangements

 � Relative deprivation – “double standards”

Boredom

 � Repetitive, monotonous routines and schedules

 � Lack of meaningful work

 � Over-reliance on “busy work”

Threat/danger

 � Danger of death, injury, threat to life or limb

 � Mines, snipers, disease

 � Exposure to death of others, including dead bodies

Adapted from Bartone et al. (1998)
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the skills and strengths that soldiers exhibit in 
combat that help them to survive (Adler et  al., 
2009). Training content was based on WRAIR 
research that found an association between pre-
deployment resilience training and maintaining 
adequate soldier mental health during deploy-
ment. Post-deployment training was also found 
to be effective, resulting in fewer returning sol-
dier psychological problems.

In 2007, Battlemind Training was integrated 
into the institutional army through the Deployment 
Cycle Support Program and the Army’s formal 
officer and noncommissioned officer career train-
ing courses. Adler et al. (2011) noted that prior to 
Battlemind Training none of the U.S. military ser-
vices had an empirically-based mental health 
training program for use in preparing service 
members for the psychological demands of com-
bat. Battlemind was the first systematic attempt to 
create a research-based mental health training ini-
tiative. The WRAIR developed Battlemind 
Training program is an example of an Army pro-
gram configured specifically for soldiers and vali-
dated as an early intervention for coping with 
combat deployment stress (Adler et al., 2011).

A few years later, circa 2010–2011, the Army 
unveiled a broader approach as it absorbed 
Battlemind into a more comprehensive resilience 
training program called the Comprehensive 
Soldier Fitness initiative based on the principles 
of positive psychology (Cornum, Matthews, & 
Seligman, 2011; Cornum & Lester, 2012). In this 
larger scale program, the label Battlemind was 
replaced by the term resilience training. As ini-
tially configured, the Comprehensive Soldier 
Fitness program offered online self-assessment 
of resilience, online training modules on self-
development, and in-depth resilience training. 
Since then the program encountered some diffi-
culties during its widespread implementation; it 
has been challenged by several attempts at vali-
dation; and it witnessed several notable modifica-
tions. But, the concept of providing resilience 
training to soldiers throughout the deployment 
experience was established as a desirable contri-
bution to limiting psychological stress, enhanc-
ing soldier performance, and lessening the 
likelihood of deployment-related casualties.

Prior to the US involvement in the conflagra-
tions in the middle-East, most mental health 
assessments of the impact of soldier exposure to 
combat were usually done long after combatants 
had returned home from the battlefield  – often 
years afterward. Charles Hoge (2011) indicated 
that unique features of the wars in Iraq (Operation 
Iraqi Freedom: OIF) and Afghanistan (Operation 
Enduring Freedom: OEF) involved behavioral sci-
entists extensively using epidemiological methods 
(surveys, program evaluation of population-based 
screening, and health care utilization studies) to 
assess the mental health impact of deployment 
while the wars were still ongoing.

Hoge et  al. (2004) reported that the 
Departments of Defense and Veterans Affairs 
prompted research early in these two conflicts to 
inform health policy. For example, in 2003 the 
DoD established the Deployment Cycle Support 
Program to evaluate service members for evi-
dence of mental health problems as they returned 
home from combat. The program led to a refined 
Post-Deployment Health Assessment (PDHA), a 
standardized population-wide screening for 
deployment-related health concerns including 
such mental health issues as marital problems, 
depression, PTSD, and substance abuse.

Surveys of representative samples of military 
personnel were conducted in the various stages of 
pre-deployment, actual deployment to a mission 
(usually overseas), mid-deployment phases, during 
and upon return from employment, and again post 
deployment, at some reasonable length of time 
(months) after returning home. Surveys at each of 
these time frames helped to assess the prevalence, 
risk factors, and predictors of mental health con-
cerns and a myriad of behavioral problems. In pro-
viding important insights about mental health 
impacts of combat, such research led to the devel-
opment of new education, prevention, and clinical 
care strategies. The work also highlighted the chal-
lenges in delivering evidence-based treatment for 
war-related mental health problems of military per-
sonnel. The willingness of senior DoD leaders to 
implement new health policies on the basis of find-
ings from those studies was equally impressive 
(Hoge, 2011). Hoge (2011) summarized the impor-
tance of such behavioral science work this way:
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These surveys have combined classic epidemio-
logical analyses of patterns of disease expression 
in the population with traditional psychological 
assessment techniques from social, organizational, 
educational and behavioral psychology perspec-
tives. This integration has allowed analysis of 
moderating variables, such as cohesion and leader-
ship, on the expression of traditional mental disor-
ders, such as PTSD, and behavioral outcomes, 
such as aggression or misconduct, in military units. 
Population-based deployment mental health 
screening has been used as a key strategy to miti-
gate mental health problems, and epidemiological 
methods have been applied to understand the les-
sons learned, assess effectiveness, and contribute 
to improvements. Studies of rates of use of mental 
health services have provided key data on access to 
care and burden of treatment in the population and 
have led to changes in allocation of mental health 
resources to improve care. (Hoge, 2011)

For a fairly comprehensive description of 
many such deployment-related research studies, 
beginning with those during the Persian Gulf War 
(1990–1991), and mostly conducted by person-
nel at the WRAIR, see the book by Adler et al.
(2011), and also the Army medical services corps 
book chapter on Mental Health Advisory Teams 
(MHAT) by McBride, Thomas, McGurk, Wood, 
and Bliese (2010).

�Mental Health Advisory Teams

To provide recommendations to commanders and 
medical personnel deployed to Iraq, as an out-
growth of the epidemiological studies, the Army 
surgeon general in July 2003 began sponsoring 
annual assessments of mental health and well-
being of deployed troops. WRAIR researchers 
conducted anonymous assessments throughout 
operational theaters, focusing primarily on infan-
try units (i.e., brigade combat teams). These 
assemblies of behavioral and psychological 
assessment personnel took on the name: Mental 
Health Advisory Teams; as did the numerous 
reports documenting the 6–8 large studies they 
conducted. The MHATs also assessed the distri-
bution and availability of in-theater behavioral 
health resources.

MHAT surveys focused on four main areas of 
soldier mental health and well-being. These are: 

(1) risk factors, such as combat and deployment 
experiences; (2) protective factors, such as train-
ing and willingness to seek care; (3) behavioral 
health status and performance indices, such as 
individual and unit morale, depression, anxiety 
and acute stress symptoms, suicidal ideation, 
alcohol and substance abuse; and (4) assessments 
of self-reported unethical behaviors, such as mis-
treating noncombatants or unnecessarily damag-
ing the property of indigenous people (McBride 
et al., 2010).

The MHATs conducted surveys of thousands 
of soldiers and marines in Iraq (OIF) and in 
Afghanistan (OEF). Some of the first MHATs 
(2003–2007) reported that 15–20% of deployed 
soldiers in Army brigade combat teams met crite-
ria for PTSD (termed acute stress in the opera-
tional environment) or depression; and about 
20% of married soldiers reported marital prob-
lems during deployment. Marines studied in regi-
mental combat teams experienced mental health 
concerns at equivalent rates. The MHATs gener-
ally showed that high OPTEMPO: multiple 
deployments, longer deployments, greater time 
performing missions away from base camps (i.e., 
“outside the wire”), and combat intensity and fre-
quency all contributed to higher rates of depres-
sion, PTSD, and marital problems. Soldiers with 
mental health problems were much more likely to 
report committing ethical violations than were 
soldiers without mental health problems – a dem-
onstration of the relationship between mental 
health problems and mission-related behaviors. 
MHAT studies also demonstrated the strong pro-
tective effect of leadership that is generally asso-
ciated with unit cohesion, good morale, lower 
incidence of mental health problems, and a lower 
likelihood of ethical misconduct during deploy-
ment (for details see Hoge, 2011; McBride et al., 
2010).

For motivated readers, McBride et al. (2010) 
provide descriptions of MHAT methodological 
approaches, survey and assessment instruments 
used in these studies, and they outline some of 
the interpretative nuances associated with them. 
Of particular interest to clinical practitioners may 
be their descriptions of assessments of acute 
stress, depression and anxiety, suicidal ideation, 
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divorce intent, and alcohol and substance abuse. 
Included in the chapter are sample survey ques-
tions on each of those topics. Also presented are 
survey assessments of the effects of individual 
and unit morale, stress on work performance, and 
individual reports of unethical behaviors while 
deployed.

Deciding whether or not pre- and post-
deployment screenings are efficacious in deter-
mining actual reductions in mental health 
concerns or behavioral problems is not so simple. 
Nor for that matter is it simple to determine if 
other intervening or confounding factors (e.g., 
undergoing or not, pre-deployment resilience 
training, or unit leadership, cohesion, other social 
factors, and intensity and duration of combat 
exposure, etc.) contribute to or detract from suc-
cessful soldier-mission performance. Hoge 
(2011) says additional considerations here should 
include the low predictive value of the screening 
instruments in population samples, the high rate 
of comorbid medical and mental health problems 
associated with PTSD, and the low-to-moderate 
effectiveness of treatment modalities for 
PTSD.  For a more extended discussion of the 
public health, treatment considerations, and clini-
cal challenges that accompany such work, see 
Adler et al. (2011).

�Partial Sleep Deprivation and Soldier 
Performance

Because the first author of this chapter (Krueger) 
spent over two decades examining sleep loss and 
soldier performance, of particular interest to us is 
McBride et  al.’s (2010) documentation of the 
prevalence of daily partial sleep deprivation of 
deployed soldiers. In OIF (MHAT V, 2007), sol-
diers indicated that in order to feel well rested, 
they usually needed on the average about 6.4 h of 
sleep per day. However, they self-reported receiv-
ing on average only about 5.6 h of sleep per 24-hr. 
day. Both of these values are considerably less 
than the 7–8 h per day shown to be necessary to 
maintain optimal cognitive functioning (Belenky 
et al., 2003; Krueger, 2010b, 2012). These later 
two citations will lead one to an extensive 

research literature on the study of soldier perfor-
mance, and sleep deprivation concerns during 
sustained and continuous operations. 
Additionally, the U.S. Army Field Manual (FM 
6-22-5; 2009) provides highly specific guidance 
for basic sleep scheduling factors, as well as 
environmental and related factors for ensuring 
good sleep discipline in training and in combat 
zones. These are also listed in Krueger (2012). 
Also, an excellent summary of behavioral sci-
ence work on managing pilot fatigue in aviation 
setting was provided by Caldwell (2012).

In addition to our earlier commentary about 
the possibility of developing PTSD in drone 
operations, the introduction of unmanned air-
craft systems (UAS) has at times required drone 
pilots to engage in extended duty days and vary-
ing shift schedules likely to reduce operator 
effectiveness because of operator fatigue. In a 
10-year old study of USAF MQ-1 Predator 
(drone) crews working on rotational shifts in 
sustained operations, reported decreased mood 
and quality of life as well as increased fatigue, 
emotional exhaustion, and burnout. In all shifts 
and shift rotation schedules, declines in mood 
and cognitive and vigilance performance were 
observed. These decrements were more pro-
nounced on both day and night shifts when com-
pared to evening shifts and on rapid shifts when 
compared to slow shift rotation schedules. Crews 
also reported moderate to high levels of task-
related boredom. Overall, the environment cre-
ated by UAS operations using shift work 
significantly increased the likelihood of person-
nel reporting symptoms consistent with Shift 
Work Disorder (Thompson et al., 2006).

On a related matter, clinical practitioners 
may want to consult discussions (Krueger, 
2012; Krueger, Leaman, & Bergoffen, 2011; 
also Caldwell et  al., 2009) on deployment use 
of psychoactive compounds that affect cognition 
(cogniceuticals, i.e., hypnotics, stimulants, and 
nutritional supplements): (1) to provide assis-
tance to soldiers for staying alert and awake 
while performing satisfactorily during lengthy 
missions, and (2) to help combatants obtain 
needed sleep even when the noisy battlefield 
or their own circadian physiology suggests it 
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is not a particularly good time to fall asleep. 
Practitioners may also want to consider medi-
cal concerns that arise regarding the long-term 
consequences associated with the sustained use 
of either hypnotic sleeping pills, or of any class 
of stimulants, including ingesting large amounts 
of caffeine and/or so-called functional energy 
drinks (FEDs) in deployed settings. For some 
allied nations’ air forces involved in OEF, the ini-
tial plan to “prescribe” such drugs during com-
bat missions was meant to last just a few weeks 
of air operations. However, in his work, Krueger 
came upon unconfirmed reports of some allied 
aviators (i.e., fighter pilots) experiencing addic-
tion problems after repeated use of hypnotics to 
induce sleep between flight sorties. Reportedly 
this was deemed to be due to the exigencies of 
war, as these pilots eventually took such drugs 
for several months duration during sustained 
operations.

While more could be said, this provides an 
overview of U.S. Army psychological research 
programs and activities that support the work of 
clinical and organizational practitioners. In what 
follows, we offer a sampling of important psy-
chological research activities being conducted by 
research psychologists in the United States Navy 
and Air Force.

�U.S. Navy Psychological Research 
Programs

The U.S.  Navy’s psychological research pro-
grams seek to improve performance, protect ser-
vice members from psychological and physical 
harm, and better integrate human capabilities 
with the systems our sailors and marines must 
operate. For decades, such research efforts were 
geographically dispersed at several naval medical 
research labs. In 1999, the Naval Health Research 
Center in San Diego, California assumed com-
mand and control of the subordinate commands: 
Naval Submarine Medical Research Lab in 
Groton, Connecticut, the Naval Aerospace 
Medical Research Lab (formerly at Pensacola, 
Florida), the Environmental Health Effects Lab, 
and the Directed Energy Bioeffects Lab  – the 

later three of these now are co-located along with 
Air Force labs at Wright-Paterson Air Force 
Base, Ohio (Van Orden & Nice, 2006).

The contributions of Navy military and civil-
ian psychologists have always been quite varied. 
With organizational continuity dating back to the 
1940s, they tout a distinguished history (see 
Crawford, 1970). Here we focus attention on 
only a few specific Navy research areas that may 
be of interest to clinical practitioners and opera-
tional psychologists. These include research with 
sailors and marines focused on: (a) psychological 
adjustment to military life, (b) understanding and 
enabling healthy behavior, and (c) understanding 
and improving cognitive performance.

�Psychological Adjustment 
to Military Life

Van Orden and Nice (2006) suggested that 
because of the military’s unique customs and tra-
ditions, for new recruits, the transition from civil-
ian life to the military culture can be challenging 
for some individuals. Physical and mental 
requirements vary among specific military occu-
pations. Subcultures exist between, and even 
within, the armed service branches. Appropriately 
selecting service members and then monitoring 
their adjustment to military culture is highly nec-
essary because of both operational readiness and 
financial considerations.

Personnel Selection  Since WW II psychologi-
cal testing for selection and classification focused 
mainly on psychological and mental achievement 
factors, attitudes, motivation, and mental health. 
Attrition from military service was most often the 
result of a combination of factors including pre-
service demography, social background, and 
in-service experiences such as service history, 
satisfaction, and job and training performance 
(LaRocco, Pugh, Jones, & Gunderson, 1977; 
Hoiberg & Pugh, 1978). Each military service 
uses tests to screen candidates for particular mili-
tary occupations. Most military enlisted person-
nel are initially categorized for technical abilities 
by the Armed Services Vocational Assessment 
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Battery (ASVAB); and then either before and cer-
tainly during training they are further tested for 
individual skill qualifications and competencies. 
For a comprehensive history of military testing, 
but one which is primarily focused on Army test-
ing, see Ramsberger, Wooten, and Rumsey 
(2012) and also Rumsey (2012).

In each service candidates for specialized 
training, for example, to qualify for assignments 
in aviation and submarine specialties, must com-
plete additional psychological evaluation. For 
example, the Navy tests volunteers for the sub-
marine service by focusing on personality vari-
ables that correlate with a sailor’s ability to adjust 
and adapt to the unique stresses of living and 
working aboard a submarine for months at a time. 
Psychologists at the Naval Submarine Medical 
Research Lab at Groton, Connecticut developed 
a 240-item self-report questionnaire (called 
Subscreen) to identify candidate submariners 
(officers and enlisted personnel) who exhibit psy-
chological traits that may hinder successful adap-
tation to the submarine environment. Subscreen 
produces a probability estimate of likely attrition 
due to misconduct, alcohol/drug abuse, and men-
tal health disorders before new submariners 
accomplish satisfactory submarine tour assign-
ments. Enlisted students identified as having 
a > 80% probability of negative fleet attrition are 
referred to the mental health clinic for a mental 
health status interview and additional evaluation 
(Bing, America, Lamb, & Severinghaus, 2005). 
The goal of course is to reduce psychological dis-
qualifications and psychologically based medical 
evacuations during operational submarine 
deployments.

Physical and Emotional Health  In medical and 
psychological studies of over 60,000 recruits, 
NHRC researchers found that their Sailors Health 
Inventory Program 40-item questionnaire was a 
more useful attrition predictor than either educa-
tional credentials or mental ability scores (Booth-
Kewley, Larson, & Ryan, 2002; Larson, 
Booth-Kewley, & Ryan, 2002). These NHRC 
researchers examined whether or not reports of 
physical symptoms can play a part in psychologi-
cal assessment. Strong associations were identi-

fied between anxiety, depression, and total 
number of physical symptoms (e.g., headaches, 
back pain, etc.). Factor analyses indicated emo-
tional distress combined with certain physical 
complaints form a common factor that predicts 
basic training attrition (Larson et  al., 2002). 
Physical symptom reports may constitute a valu-
able role in military selection screening, because 
acknowledging physical discomforts carries less 
of a stigma than does acknowledging emotional 
disturbances. Respondents may be more honest 
on items measuring physical discomfort (Van 
Orden & Nice, 2006).

Navy researchers also sought to understand 
the role that positive psychological traits play in 
lowering attrition risk. Previous attrition rate 
studies focused mainly on negative traits or 
events (e.g., anxiety, depression, history of 
trauma). Those early studies paid little attention 
to the beneficial role of such positive constructs 
as optimism, hope, or self-esteem. Subsequently, 
personnel selection studies at NHRC considered 
balanced assessments of attrition, taking account 
of both positive and negative characteristics in 
assessing individuals holistically. Exploratory 
work determined that various measures of 
positive-focused psychological traits reflect a 
common broad factor, positivity, which may have 
incremental validity over personality scores for 
predicting a positive outcome (adaptive coping) 
but not a negative or undesirable outcome (physi-
cal symptoms), (Van Orden & Nice, 2006).

Enabling Health Behavior and Health  NHRC 
researchers found that two broad dimensions 
form health behaviors: preventive behavior and 
risk-taking behavior. A considerable amount of 
NHRC research addresses encouragement of 
wellness behaviors, a component of preventive 
behavior, and the reduction of substance use/
abuse, a component of risk-taking behavior (Van 
Orden & Nice, 2006). Emphasizing the practice 
of good nutrition and weight control, two impor-
tant preventive behaviors, are continual topics of 
research at NHRC. Although recruits must meet 
body composition standards upon entry into the 
Naval service, too often a high percentage of 
Navy personnel fail to meet body fat standards 
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(in some years ranging from ~10% to 20%). The 
original equations used throughout the 
Department of Defense to estimate body fat from 
anthropometric measurements were developed at 
NHRC, work led by Beckett and Hodgdon 
(1984), and described for its historical signifi-
cance by Friedl (2012); see also Peterson (2015). 
After carrying out extensive surveys of nutri-
tional knowledge of Navy personnel, NHRC 
researchers helped develop nutritional education 
programs conducted throughout the Navy. They 
also help refine Navy weight-loss and weight-
management programs. Additionally, NHRC 
researchers conduct studies on smoking and 
tobacco use, alcohol abuse issues and testing, and 
educating about HIV/AIDs.

�Cognitive Performance

The process of appropriately integrating human 
physical and cognitive abilities with the machines 
that military personnel use is usually referred to 
as human factors engineering (HFE) or human 
systems integration (HSI). Over time, these disci-
plines evolved from a focus primarily on safety 
toward a greater emphasis on improving overall 
system performance. The evolution of command 
and control systems on-board many Navy ships, 
submarines, and in Navy and Marine aircraft and 
helicopters, led to requirements for systems to 
provide decision support to enable effective 
human decision making in dynamic and 
information-intensive settings (Van Orden & 
Nice, 2006). Among the many studies undertaken 
by NHRC researchers, just two HFE areas are 
described here: (a) operator situational awareness 
to ensure effective and timely decisions within a 
complex command and control system; and (b) 
performance sustainment and/or enhancement 
during extended operations and the presence of 
operator fatigue.

Situational Awareness  Naval and Marine Corps 
operations are replete with examples of how 
operating crews of high-performance systems 
(ships and submarines at sea, fighter jets on car-
rier cruises, helicopters and aircraft in perfor-

mance of close air support missions, etc.) must 
sustain “shared” excellent situation awareness 
(SA), whether in readiness training or in actual 
combat. SA refers to individual operators or 
crews having a continual understanding of a 
complex, dynamic environment and system (i.e., 
sophisticated weapon systems) in which they are 
operating. SA is multifaceted, relying on the abil-
ity of the operator to perceive the relevant ele-
ments in the environment, to integrate and 
comprehend the meaning of these elements, and 
to predict future system states based on this 
understanding (Endsley, 1995).

A number of unfortunate incidents point to the 
need for continued research on SA in numerous 
Navy settings. An often cited example is the one 
involving the USS Greenville fast-attack nuclear 
submarine operating off the coast of Hawaii in 
2002. There, after having lost good SA, the crew 
surfaced their sub beneath a Japanese tourist ves-
sel and sank it. NHRC researchers continue to 
examine the underlying cognitive abilities that 
support SA for submariners and other vehicle 
crews. One program of such NHRC research 
places emphasis on working memory and long-
term working memory, especially in crews, as 
they strive to develop team SA as an important 
component of individual and crew-oriented 
expertise. Soldiers, sailors, and marines also are 
often at significant risk when they lose SA in 
training or combat. Current operations involve 
placing them in urban patrol situations that can 
become hostile fire events in a matter of seconds. 
Maintaining individual and team SA is critical to 
team effectiveness and survival. NHRC focuses 
on understanding the factors that contribute to 
and degrade SA in marines during urban war-
fighting (Van Orden & Nice, 2006).

Why should these research efforts be of inter-
est to clinical practitioners and operational 
psychologists? In addition to being situationally 
aware of such work for general psychological 
interest sake, we should be aware that uniformed 
psychologists occasionally are assigned to spe-
cially configured safety panels or teams charged 
to conduct “post-accident/incident forensic anal-
yses.” In such roles, it will likely be the psycholo-
gist who is expected to represent the stance of the 
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operator personnel in such inquiries. [As a matter 
of interest, a military psychologist served on the 
panel/team that investigated the NASA space 
shuttle Challenger disaster of January 1986.]

Operator Fatigue  As the U.S. Navy is arguably 
the largest employer of shift workers in the world, 
NHRC research on operator fatigue has been 
underway for decades (Van Orden & Nice, 2006). 
Early research at NHRC focused on understand-
ing the basic neurophysiology of sleep. More 
recent fatigue and sleep deprivation research at 
NHRC included a variety of efforts from basic 
science laboratory investigations, for example, 
studies of health effects of sleep deprivation, and 
taking naps in the workplace as an operational 
strategy  – (Naitoh, Kelly, & Englund, 1990), 
ranging to operationally applied methods and 
techniques including assessments of the influ-
ence of sleep deprivation on performance in 
Marine Corps field training exercises. Additional 
studies at the Naval Postgraduate School included 
assessments of sleep gained or missed by large 
numbers of sailors aboard numerous Navy ves-
sels in operations underway at sea (Lewis-Miller, 
Matsangas, & Kenney, 2012). Operational psy-
chologists should familiarize themselves with 
this seminal research on military operator fatigue 
and sleep deprivation before undertaking to 
advise fleet commanders (e.g., in aircraft carrier 
task forces) about the nuances of sleep loss, cir-
cadian rhythm physiology, individual and crew 
performance in sustained and continuous opera-
tions, and the like. Senior flag officers (e.g., 
admiral task force leaders) will expect the nearest 
psychologist and/or a senior medical officer such 
as a flight surgeon, to represent the sailors in 
decision making and policy formulation about 
work schedules, crew rest, and the like. Clinical 
practitioners should also be attuned to such 
research as they grapple with treating military 
personnel who have undergone what otherwise 
may look like exposure to straightforward trau-
matic events – but which in fact may have been 
preceded by individuals experiencing significant 
amounts of sleep loss and sustained workloads 
(see also Campbell et al., Chap. 15, this volume). 
The U.S.  Air Force also supports extensive 

research on psychological issues. The next and 
final section provides a few key examples.

�US Air Force Human Factors Applied 
Psychology Research Trends

As was mentioned at the beginning of this chap-
ter, during the past two decades many of the mili-
tary labs were consolidated. The U.S. Air Force 
Research Laboratory (AFRL), the premier 
research institution of the Air Force, is headquar-
tered at Wright-Patterson Air Force Base, Ohio. 
AFRL is now identified as the Air Force’s lead 
lab. It directs the activities of numerous subsid-
iary organizations and research activities. While 
AFRL is heavily involved in the full gamut of 
research spanning from materials science to 
information science, research psychology plays 
an important role in supporting the airmen of 
today and those of tomorrow. The majority of 
research psychology conducted in AFRL is done 
within the 711th Human Performance Wing. 
There are three contemporary Air Force direc-
tions in human factors/applied psychology 
research with significant relevance for research 
psychology: (1) advancements in the science of 
training, (2) the Sense–Assess–Augment (S–A–
A) paradigm, and (3) research on human–
machine interaction. It should be noted that this 
is not intended to cover all of the research psy-
chology work conducted within AFRL, but rather 
provides a few examples. For readers interested 
in a detailed description of the cognitive research 
programs conducted from 1960 to 2009, at the 
former USAF School of Aerospace Medicine at 
Brooks AFB, San Antonio, Texas, it is recom-
mended to consult the comprehensive summary 
prepared by James C. Miller (Miller, 2013).

�Training

Training is essential across the military services 
as airmen, marines, seamen, and soldiers prepare 
for high operations tempo, high-risk and dynamic 
situations they will encounter during military 
operations. This training comes at a high cost 
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both financially and personally as military mem-
bers are often required to spend considerable 
time in training. Training combat pilots exempli-
fies these challenges as the Air Force spends sig-
nificant funding and time training them.

The Air Force has been seeking new cost-
effective methods for training to include such 
innovative approaches as Distributed Mission 
Operations (DMO). The DMO concept facili-
tates concurrent training of airmen with live, as 
well as computer-assisted virtual, and construc-
tive assets/actors (synthetic digital representa-
tions of teammates) in a common mission 
rehearsal and planning environment (Chapman 
& Colegrove, 2013).

The benefits of the DMO are evident when 
one considers activities such as coalition training 
with multiple teams from different countries 
coming together for joint training exercises/
events. The costs of such training are consider-
able; yet sizeable costs can be mitigated through 
DMO as it enables real-time distributed training 
and offers potential constructive (i.e., synthetic) 
participants that can reduce the logistics and 
costs associated with training even further. For 
instance, training with coalition partners can be 
cost prohibitive as it typically requires face-to-
face interaction, travel to various locations, 
movement and maintenance of expensive equip-
ment (i.e., aircraft), and the development and 
execution of costly operational exercises/scenar-
ios (e.g., Red Flag). In contrast, imagine a world 
where pilots from one country can virtually con-
nect with pilots from another country in cyber-
space without losing any psychological fidelity, 
yet absent the costs of travel, aircraft, and physi-
cal scenarios. Imagine further, a world where one 
might train with synthetic partners (i.e., digital 
teammates) rather than solely other humans. 
While developed in the context of fast-moving 
jets (i.e., fighters) DMO concepts such as live, 
virtual, and constructive (LVC) methods can be 
applied across the gamut of domains relevant to 
military practitioners. Medical training, training 
for cyber or Intelligence, Surveillance and 
Reconnaissance (ISR) analysts, and combat arms 
training for soldiers, as well could be enhanced 
using advances in LVC technologies to reduce 

the time burden on operators, and to reduce the 
financial burden on the military services.

Other training innovations at AFRL involve 
pioneering research on training needs analysis 
and training evaluation. Training needs analysis 
(i.e., determining what should be trained) is 
inherent in the strategy of any training program. 
Traditional methods for needs analysis might 
involve using methods such as conducting a job 
analysis to identify the knowledge, skills, abili-
ties, and other characteristics of a job. AFRL 
researchers generated a new method of training 
needs analysis in the development of the Mission 
Essential Competencies (MECs) project. In train-
ing, MECs represent high-level functions 
required by individuals, teams, or teams of teams, 
to enable successful completion of a combat mis-
sion during adverse conditions The MEC process 
facilitates the identification of the supporting 
competencies, knowledge and skills, and experi-
ences necessary for mission success (Alliger, 
Beard, Bennett, Symons, & Colegrove, 2013). 
The use of MECs allows operators to focus atten-
tion toward the critical components of one’s job, 
thus leveraging only the essential portions of a 
training scenario. This not only saves time and 
money, but it also enhances the training experi-
ence by ensuring that the right competencies are 
acquired and matured. Once the appropriate com-
petencies are identified, trainers assess perfor-
mance against these standards/goals. Performance 
assessment is complex, and can be cognitively 
taxing for many individuals.

AFRL has led innovations to reduce the assess-
ment burden of assessing team training and perfor-
mance by developing methods such as the 
Scenario-based Performance Observation Tool for 
Learning in Team Performance  (SPOTLITE). 
Simply put, SPOTLITE is a structured way to 
assess performance for really complex perfor-
mance criteria. It provides a basis for structuring 
performance assessment during training with spe-
cial emphasis on team-based learning and perfor-
mance metrics/tools (MacMillan, Entin, Morley, 
& Bennett, 2013). Tools such as this can be useful 
for evaluating trainees (or teams of trainees) by 
providing a seamless evaluation structure from 
which to base performance metrics.
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Performance measurement tools like 
SPOTLITE can help trainers have a structured 
way to assess team performance and other com-
plex constructs by organizing the performance 
dimensions into seamless categories for real-time 
rating. For instance, imagine, being given the 
task of assessing team decision making in a med-
ical context. SPOTLITE could provide practitio-
ners with a set of structured performance 
dimensions for assessors to rate in real-time. This 
could not only ease the assessment burden for 
practitioners but it could also help to facilitate 
more accurate assessments by providing a stan-
dardized method to capture the information.

�Sense–Assess–Augment Framework

The Sense–Assess–Augment framework offers a 
paradigm for research in AFRL related to: sens-
ing individual and team cognitive states, assess-
ing the impact of that state on performance, and 
augmenting performance through individual 
manipulations or technology adaptation (see 
Galster & Johnson, 2013). The sensing compo-
nent involves the development of sensors to 
detect human cognitive states off-body (e.g., eye 
tracking, voice patterns, facial expressions, etc.), 
on-body (e.g., cardiac activity, electroencephalo-
gram (EEG), skin temperature, etc.), and/or in-
body (e.g., measures of cortisol, oxytocin, 
catecholamines, etc.) (Galster & Johnson, 2013).

Anyone with a Fitbit® or other fitness/health 
tracking device knows that the commercial sector 
is inundated with devices for gauging everything 
from physical activity to one’s calorie intake. 
One role of DoD research psychology is to exam-
ine the feasibility of such devices for supporting 
a military mission. At times, existing Commercial-
Off-the-Shelf (COTS) tools or devices may be 
sufficient, whereas other military needs may 
require development of novel sensors given the 
mission space and constraints of the ruggedized 
military environment. These technologies could 
be useful to those who are interested in human 
state sensing in austere environments.

The assessment component attempts to evalu-
ate the sensed data on some element of perfor-

mance. An example of this could be workload 
measures that signal how well a team is perform-
ing during a team-based task (Funke, Knott, 
Salas, Pavlas, & Strang, 2012). Other methods 
could use physiological sensing to measure oper-
ator fatigue, workload, stress, etc. Once the sig-
nals are sensed either through on-, off-, or in-body 
mechanisms and those signals are analyzed in 
reference to some performance objective, the 
individuals or teams may be augmented where 
necessary. This augmentation could come in a 
variety of potential forms to include things like 
technology that sheds task load when a high level 
of user workload or stress is detected. Other aug-
mentation strategies could include use of nonin-
vasive transcranial stimulation to modulate user 
learning, engagement, or performance (McKinley, 
Bridges, Walters, & Nelson, 2012; McKinley, 
McIntire, Bridges, Goodyear, & Weisend, 2013). 
Ultimately, the Sense–Assess–Augment frame-
work provides a useful model for planning and 
executing research and development for the 
explicit goal of improving human performance – 
particularly that of military pilots and aviation 
crews.

�Human–Machine Interaction

Research psychologists at the AFRL also do con-
siderable amounts of work in the area of human-
machine interaction. Advanced technology in the 
form of complex automation and autonomous 
systems (i.e., robotics, drones, etc.) pervades not 
only the military landscape but also commercial 
and private domains. The military recognizes this 
expansion of technology and has responded with 
research psychology investments in several 
domains, including human–machine interface 
design and research on human–machine trust. 
AFRL’s research on interface design examines 
methods for task delegation to autonomous sys-
tems, facilitation of supervisory control of mul-
tiple semi-autonomous platforms (e.g., consider 
an individual attempting to control multiple 
drones at once), and the development of intuitive 
prescribed action commands to foster predict-
ability and shared awareness for human operators 
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of unmanned, semi-autonomous platforms 
(Miller et al., 2013). The challenges of managing 
or teaming with multiple platforms (i.e. vehicles, 
whether they be ground or air vehicles) are 
extreme, whether they are automated, semi-
autonomous, or fully autonomous. Thus, AFRL 
research psychology activities aim to understand 
how much control to give to technology (versus 
to a human operator); how that control is trans-
ferred from the human to and from the technol-
ogy back to the human; how to design interfaces 
to facilitate interactions that enhance overall per-
formance; and to understand the costs and bene-
fits of different human–machine interaction 
strategies. This is important because these 
human–machine interface methods and control 
strategies can be instrumental in enabling one 
operator to control multiple semi-automated 
vehicles – thus helping to break the one-operator–
one-vehicle paradigm.

Advances in the capabilities of semi-
autonomous and other automated systems raise 
questions about human reliance (i.e., trust) on the 
technology. Thus, another area of research for 
AFRL is research focusing on the human–
machine trust process. Establishing optimal (i.e., 
calibrated) trust of technology is important for 
human–machine performance (Lee & See, 2004). 
The AFRL is focused on research to: identify the 
antecedents of human-machine trust, examine 
the role of transparency in the trust process, eval-
uate trust in the context of fielded Air Force sys-
tems, and study the situational/contextual factors 
that impact the trust process. In terms of trust 
antecedents, researchers at AFRL examine con-
structs such as personality (Lyons, Stokes, & 
Schneider, 2011), suspicion in an automation 
context (Lyons, Stokes, Eschleman, Alarcon, & 
Barelka, 2011), and emotion (Stokes, Lyons, 
Littlejohn, Natarian, Case, & Speranza, 2010). 
This research on antecedents of trust facilitates 
awareness of the set of factors that influence the 
trust process. One key take away from this line of 
research is that the set of trust antecedents postu-
lated in the literature (including human factors 
such as traits, situational factors such as the nov-
elty of the automation, and learned trust factors 
such as performance (for a review see Hoff & 

Bashir, 2015) do influence trust perceptions of 
fielded automation systems among actual opera-
tors (Lyons, Ho, Fergueson, et al., 2016; Lyons, 
Koltai, et  al., 2016). This helps practitioners to 
better understand and plan for the gamut of influ-
ences that shape operator trust and reliance on 
technology.

Transparency is one factor in human–machine 
interactions that influences the trust process. 
Transparency can be defined as a method for estab-
lishing shared awareness and shared intent between 
humans and machines (Lyons, 2013). As technol-
ogy increases in capability and as equipment sys-
tem designers continue to provide technology in 
the forms of automated, semi-autonomous, and 
autonomous systems, it will be imperative for 
humans (designers and users) to understand the 
capabilities/limitations of the technology, the intent 
of the technology, and the analytical underpinnings 
of the technology. One recent study demonstrated 
that enhanced transparency of a complex emer-
gency landing planner technology did increase 
trust among commercial pilots (Lyons et  al., 
2016c). Further, as intelligent technology and 
humans begin to share tasks, goals, and responsi-
bilities, it will be critical from a trust perspective 
for the human–machine systems to effectively nav-
igate complex team-based activities such as trans-
fer of control/authority, cooperation, coordination, 
and back-up behavior.

Trust-based research on applied systems 
focuses on systems such as the Air Force’s 
Automatic Ground Collision Avoidance System 
(AGCAS). Researchers analyzed the anteced-
ents of trust of the AGCAS platform from the 
perspective of test pilots (Lyons, Ho, Koltai, 
et  al., 2016), and subsequent studies of opera-
tional pilots are currently underway. This work 
is critical for expanding trust in automation 
research to more operational settings with actual 
operators using real systems that have signifi-
cant personal relevance. Field studies are neces-
sary for understanding the dynamic nature of 
the trust process and for evaluation of the con-
textual influences on trust. Contextual influ-
ences on trust might include factors such as 
automation bias (Lyons & Stokes, 2012) and the 
role of multitasking on trust.
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Automation bias represents an individual’s 
preference for or against automated systems. 
Some people work very seamlessly with technol-
ogy, whereas others might approach a novel tech-
nology with some skepticism. Other factors such 
as one’s attentional resources also influence reli-
ance on technology. In one such study, research 
participants were found to engage in overreliance 
on a low reliability automated aid when they 
were tasked with dual versus single task scenar-
ios (Guznov, Nelson, Lyons, & Dycus, 2015). 
Research in this area is critical if we are to enjoy 
the benefits of semi-automated and autonomous 
systems in the future, lest we fall victim to subop-
timal reliance strategies. After all, a useful tool is 
no good if it sits on a shelf. Further, reliance on a 
bad tool can be catastrophic in a high-consequence 
domain where lives are on the line  – such as 
many military domains. Appropriate reliance on 
automated technology is highly relevant also in 
the private sector where consumers are already 
being faced with decisions regarding how much 
they should or should not rely on technology 
(e.g., autonomous cars). This line of research can 
help practitioners in the military by identifying 
known pitfalls of suboptimal reliance strategies; 
identifying trust issues in novel technologies 
from a person, technology, or contextual perspec-
tive; and providing guidance to technology devel-
opers to support the trust-based needs of operators 
(e.g., transparency) to facilitate appropriate 
reliance.

While certainly not exhaustive of all of the 
research psychology work being done at the 
AFRL (such a paper would be beyond the scope 
of this small section), the examples above high-
light a few of the activities and research areas 
with high relevance to research psychology 
within the Air Force Research Laboratory.

�Concluding Remarks

What we have presented in this chapter is merely 
a small sample (a taste) of the type of research 
done by military psychologists in the laborato-
ries – research that may interest clinical practitio-
ners and organizational psychologists. Research 

psychology remains a robust discipline and ful-
fills many needs within the DoD. Its many pro-
grams impact a wide gamut of DOD applications: 
personnel selection and classification, training, 
human-machine interaction design, human per-
formance sustainment and enhancement, prepa-
ration of personnel for combat operations, and 
stress control and management.

The ultimate goal of all such research pro-
grams is to transfer general findings and princi-
ples from research to the “line military” in terms 
that impact and improve military doctrine, poli-
cies, and practices. That is, we strive to institu-
tionalize the “research findings” into action. 
Unfortunately that has not always been the case, 
and some important research and the “lessons 
learned” do not always get promulgated, nor 
transferred into practice. Several Army Field 
manuals have “doctrinalized” a few of the items 
written about above. For example, clinical practi-
tioners may want to consult the U.S. Army Field 
Manual 4–02.51 on Combat and Operational 
Stress Control (2006), which in addition to stress 
control, covers such topics as – behavioral health, 
how to assess unit needs, consultation and educa-
tion, and traumatic event management. As 
described earlier, the Army Field Manual No. 
6–22-5 (2009) addresses these and other issues 
on Combat and Operational Stress Control for 
Leaders and Soldiers as well.

Whether doing work on the process of select-
ing the best job applicants for military careers, 
elucidating and ameliorating the stressors of 
deployments, or best methods for treating sol-
diers for PTSD, there will always be a need for 
military research psychology. The contributions 
of research psychology to clinical and organiza-
tional practice are strong; but they could be 
improved through continued collaboration among 
researchers and practitioners. Researchers need a 
good understanding of the constraints and needs 
of operational users. Fortunately, most of the 
DoD labs have always incorporated military 
operators into the lab structure to provide such 
insights. However, in more recent budgetary 
times, with increasing emphasis on “doing more 
with less” – the success of research psychology 
programs hinges on continuing close coordina-
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tion and collaboration with practitioners and 
operational psychologists to ensure our research 
findings transition to operational use.
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