3. BACKGROUND

PEACE OPERATI ONS AND MAJOR THEATER WAR READI NESS

Over the past six years USAF fighter aircraft have devoted hundreds
of thousands of hours to conducting peace operations mssions in the no-
fly-zones over Bosnia and Iraq. Wile it mght seemreasonable to
assune that fighter pilots engaged in peace operations practice a w de
range of tactical skills the discussion that follows reveals that this
is not the case. During these sorties crews are unable to practice many
of the skills they would need in the opening days and weeks of a MW
As a result there is wi de speculation inside and outside the mlitary
that the conbat skill proficiency and MIW conbat readi ness of these
crews suffers. Since the beginning of these operations there has been
no systematic attenpt to anal yze the avail able data to deterni ne what,

i f any, relationship exists between the nunber and frequency of training
events crews acconplish and their ability to performcritical conbat
t asks.

The postul ated negative rel ati onship between peace operations
partici pation and MIW conbat readi ness does not nmean peace operations
are not inportant, are not part of the “real mssion” of the USAF, or
shoul d not be conducted. |If a negative relationship it nay mean that
whi | e peace operations are an integral part of the US national security
strategy of enlargenent and engagenent, the nore resources the USAF
devotes to these “stability enhancing” activities the worse position it
will be inif they fail and a nmgjor war occurs. |n other words, the
chal | enge facing the USAF, and the other nmilitary services, is howto
stri ke a bal ance between operations designed to reduce and prevent
i nternational conflict, and operations designed to prepare the USAF
(other services) to prevail if and when conflict occurs. |In order to
strike this bal ance USAF | eaders need to better understand how engagi ng
in peace operations inpacts units’ ability to successfully carry out

their assigned MIWm ssion swiftly and with mininal |osses.



The Ri se of Peace Qperations

Prior to 1991 when USAF tactical aircrew took to the skies they
were al nost al ways engaged in either high quality peacetine training, or
actual conbat missions. Following the 1991 Gulf War they began to
participate in a significant way in enforcing no-fly-zones over Iraq,
and after 1993 over Bosnia. Figure 3.1 below, derived from USAF
Reliability and Maintainability Information System (REMS) data clearly
illustrates the dramatic increase in the amount of tinme USAF fighter
crews spent on peace operations in the first half of the 1990's.
Addi tional analysis of this data indicates that on any given day the
USAF has about 2 of its 14 active fighter wings orbiting over either

Bosnia or Iraq enforcing no-fly-zones.1
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Figure 3.1. USAF Peace Operation Flight Hours per Year 1990-1995

IMuch of this section is adapted from Al an Vick, David T. Ol etsky
Abram N. Shul sky and John Stillion, Preparing the USAF for Mlitary
Qperations Qther Than War, MR-842-AF, RAND, Santa Monica, CA, 1997,
Chapter Three. In addition, this docunment presents a conplete di scussion
of past USAF MIlitary Operations O her Than War (MOOTW i nvol verrent, and
an expanded anal ysis of the extent of current USAF peace operations
conmi tnents.




Trai ni ng Val ue of Peace Operations Sorties

Over 50 percent of the sorties and hours flown in support of peace
operations are flown by fighter or attack aircraft. For these crews
there is a trenendous difference between the sort of skills they
practice on peace operations mssions and the conbat skills (low | evel
navi gati on and weapons delivery, air-to-air conbat, nissile breaks,
etc.) they practice on alnbst all peacetine training sorties.

Figure 3.2 rank orders the tasks required to successfully
acconpl i sh various conbat missions fromthe easiest to the nost
difficult. The tasks listed are not all-inclusive and sone experienced
practitioners of the tactical aircrew s art would probably rank sonme of
the tasks in a slightly different order. However, in general the |ist
depicts the easiest, safest and nost routine tasks near the bottom and
the nost difficult, dangerous and demandi ng tasks toward the top.2 What
is nost striking is that virtually all of the MIWconbat rel ated tasks
are toward the top of the list and none of themare part of the typica

fighter peace operations sortie.

2 This ranking of tasks is also consistent with the findings of
studies by Tactical Air Command and the Institute for Defense Analysis
of USAF and Navy tactical aircrew conducted in the late 1980s to
i nvestigate the optimal |evel of training in various skills. A
di scussion of these studies is presented in the next section
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Figure 3.2--Fighter Crew Training Opportunities During Peace Operations

In sharp contrast to typical peacetime training sorties where crews
practice low | evel navigation, weapons delivery and/or air-to-air conbat
skills, peace operations mssions usually offer the opportunity to
practice only the nopst routine tasks. Calling skills like formation
flying and | andi ng routi ne does not mean they are uninportant, or that
there is not a certain |level of danger or difficulty associated with
them Crews must take-off, |land and often refuel and fly in formation
to successfully acconplish nmany conbat mi ssions. They must al so
acquire targets, enmploy electronic counterneasures to reach them and
return home, outmaneuver mssiles, engage in air-to-air conbat, aim and
gui de their weapons to inmpact, while simnmultaneously maintaining their
situational awareness and avoiding collisions with other aircraft or the
ground. Peace operations sorties provide fighter crews with virtually
no opportunity to maintain their proficiency in many of their nost
i mportant and perishable conbat skills. This is primarily because of
the nature of peace operations m ssions.

As Figure 3.2 illustrates, peace operations sorties for fighter

crews consist alnost entirely of relatively sinple and routine tasks.



They take-off, fly in formation to an orbit point, loiter for a
specified time, perhaps rendezvous with a tanker and then return to
base. They may get to practice sonme conbat skills, such as coordinating
air-to-air radar searches, or nediumaltitude precision guided nmunition
target acquisition but engaging in the sanme constant activity day after
day with no adversary reaction quickly becones so m nd nunbi ng that
crews resort to asking each other novie trivia questions to pass the
time while on station.3

There is nounting evidence of concern on the part of USAF
| eadershi p that peace operations depl oynents have negatively inpacted
fighter crew MTWconbat skills exactly as described here. The follow ng

guotes illustrate these concerns:

At the Air Force Fighter Wapons School, officials reported a
drop in proficiency of incomng students. They could fly
nmedi umaltitude tactics, skills used in no-fly zone
operations, but were less proficient in |lowlevel tactics
needed for high-intensity conflict.?

In 1995, the bust rate for BFM (Basi c Fi ghter Maneuvers)
sorties at the (Fighter) Wapons School was 21 percent. In
1996, the rate al nost doubled, to 37 percent. The principa
reason, said instructors, is sinple: Many pilots have spent
long tours flying dozens of sorties over Bosni a-Herzegovi na or
Iraqg in support of Air Force contingency operations. These
patrol flights, while inportant to the execution of US gl oba
strategy, actually provide poor training.®

But training is constantly interrupted by | ong overseas

depl oynments, nost conmonly to Saudi Arabia, hone base for
squadrons that patrol the no-fly zones in northern and
southern Irag. On these three-nonth depl oynents no training
in air-to-air conbat takes place. ‘Al you're doing is making
left-hand turns all day’ said Lt. Col. Ted Kresge, who
conmands the 27th Fighter Squadron. Pilots deride this duty
as ‘boring holes in the sky' or ‘turning jet fuel into noise.®

3Interviews with F-15E crewnenbers who took part in nunmerous
sorties in support of Operation Provide Confort and Operation Deny
Flight indicate this was a w despread, and popular, way to pass the tine
whil e on station over Northern Iraq or Bosnia.

4 “Stretched to the ‘breaking point,”” Air Force Times, April 21
1997, p. 3-4.

5> “Readi ness at the Edge,” Air Force Magazine, June 1997, p. 58.

6 “Air Force battles pilot burnout, steep dive in nunbers”, The San
Di ego Uni on-Tri bune, Saturday, June 7, 1997, p. A-21



It is the advanced conbat skills that suffer as a result of
t hese deploynments, and it takes a significant but essenti al
training effort to regain them..”’

The | ogi cal argunents and expert opinion presented above make it
clear that there is reason to believe fighter crews who spend | arge
fractions of their flight time engaged in peace operations are |ess
proficient at many MIW conbat tasks than those who do not. But how nuch
| ess proficient are they? |s there a way to quantify how nuch their
conbat skills are degraded and if so, to estimate how long it takes to

regai n thenf

PSYCHOLOG CAL STUDI ES OF EXPERT SKILL ACQUI SI TI ON AND TASK PERFORMANCES

Bef ore addressing the specific questions posed above it is
appropriate to exam ne nore general evidence of how deliberate, focused
practice affects human skill acquisition, task performance and | ong-term
wor ki ng nenory. Modern psychol ogi cal investigations of the relationship
bet ween task performance (skill) and experience can be traced to de
G oot’s studies of the role of talent, or individual invariant
characteristics unaffected by training , and practice in the perfornmance
of chess players.?®

In work published in 1946, de Groot concluded that chess experts’
know edge and chess-specific reactions were acquired through extensive
experi ence playing chess over a nunber of years rather than the result
of some superior innate ability. At the tine de G oot conducted his
research many psychol ogi sts believed that superior ability in chess, and

many other fields of hunan expertise, was the result of experts’

7 Col. WIliam D Carpenter, Vice Conmander, 1st Fighter Wng quoted
in “Readi ness at the Edge,” Air Force Magazi ne, June 1997, p. 61

8 This section relies heavily on material reviewed in K. Anders.
Ericsson and A C. Lehmann, “Expert and Exceptional Performance:
Evi dence of ©Maxi mal Adaptation to Task Constraints”, in Annual Review of
Psychol ogy, ed. J. T. Spence et al, 47: pp. 273-305, Annual Revi ews
Inc., Palo Alto CA, 1996.

9 See A. D. de G oot, Thought and Choi ce and Chess, The Hague,
Net her | ands, Mouton Press, 1946/ 1978.




superior intellectual capacity for extensive and exhaustive search for
superior chess noves. However, de Groot found that expert chess players
routi nely accessed the best chess noves when they were initially
presented with a chess position rather than after an extensive search of
all possible noves. This finding indicates that much hunman expert
performance is the result of pattern-based retrieval of superior
alternatives fromnmenory. His findings were confirned and extended by
Chase and Sinbn in a classic 1973 article where they showed that
pattern-based retrieval accounts for superior perfornmance in selecting
chess nmoves and proposed that expertise in many other fields — ranging
fromnmusic to football — was the result of vast anmounts of know edge and
the ability to perform pattern-based retrieval attained through many
years of experience in an area of specialization.10 Chase and Sinon’s
hypot hesi s was confirnmed i n subsequent research conparing novi ce and
expert performance in analyzing problens in physics!l and politica
sci encel?, nedical diagnosis and other fields. Chase and Sinon’s theory
of know edge based expertise is consistent with prevailing theories of
skill acquisition in which know edge is acquired through experi ence and
then organi zed into responses (or sets of responses) that becone
automatic actions with sufficient practice.13

Practice is the key to attaining high levels of skill in alnobst any
field of human endeavor. Research has shown that sinply exposing people
to a task environnent for extended periods of tine does not

significantly increase task performance. 14 Exposure to a task shoul d

10 WG Chase and H. A Sinon, “The Mnds Eye in Chess”, in Visua
I nformation Processing, ed. WG Chase, pp. 215-281, Acadenm c Press, New
Yor k, 1973.

11 See MT.H Chi, R daser and M Rees E. 1982, “Expertise in
Probl em Sol ving”, in Advances in the Psychol ogy of Human Intelligence,
ed. R S. Sternberg, pp 1-75. Erlbaum Hillsdale, NJ, 1982.

12 5ee J. F. Voss, T. R Geene, T. A Post, B.C Penner, “Problem
Solving Skill in the Social Sciences”, in The Psychol ogy of Learning and
Moti vati on: Advances in Research and Theory, ed, G H Bower, 17:165-
213, Acadenic Press, New York, 1983.

13 See RW Proctor and A. Dutta Skill Acquisition and Human
Perf or mance, Sage, Thousand Qaks, CA, 1995 for a review of |aboratory
studies of skill acquisition

14 General experience in a particular domain is only weakly rel ated
to task performance for skills ranging fromauditing to chess to




not be confused with the anpbunt of time spent on focused activities
specifically designed to i mprove task performance. Psychol ogists refer
to such focused activities as “deliberate practice.” There is
consi derabl e evidence that the amobunt of tine people spend on deliberate
practice is closely related to their |evel of expertise in a given task
or set of tasks. The anpbunt of tine spent in deliberate practice
activities has been shown to directly effect the | evel of perfornance
attai ned by expert mnusicians, athletes and chess players.1®

The reason for the weak |ink between neasures of general exposure
to a task and skill level is that npst activities we encounter in our
daily lives — in our jobs, in sports conpetitions, playing ganes, etc. -
are not structured to allow for the detail ed feedback and focused
exam nati on of performance necessary for effective |earning and skill
i mprovenent to take place. In contrast, deliberate practice activities
are specifically designed by coaches, nanagers, instructors, etc. to
eval uate and i nprove particular individual skills through repetition

f eedback and refinement.1® Ericcson and Lehmann observe the foll ow ng:

In nmany domai ns, know edge of effective training procedures
has accumul ated over a long tinme, and qualified — often
prof essi onal — teachers draw on this know edge to design
del i berate practice regimens for individual students.’

Fi ghter crew conbat skill developnent is clearly one of these
domains. During the course of the Cold War USAF fighter crews devel oped
increasingly refined routines for the systematic planning, execution and

neticulous critique of all training sorties. By the late 1980s these

basebal | to conputer operation. See C. A Ashworth, “Skill as the Fit
Bet ween Performer Resources and Task Demands” in Proceedings of the 14"
Annual Cognitive Science Meeting, pp 444-449 Erl baum Hillsdale, NJ,
1992 for a review of this literature.

15 See K. Anders. Ericsson, Ralf. Th. Krampe, Cl emens. Tesch-Romner,
“The Role of Deliberate Practice in the Acquisition of Expert
Per f or mance, Psychol ogi cal Review, 100(3): pp 363-406 for a review

16 See K. Anders. Ericsson and A. C. Lehmann, “Expert and
Excepti onal Perfornance: Evidence of Maxi mal Adaptation to Task
Constraints”, in Annual Review of Psychol ogy, ed. J. T. Spence et al
47: pp. 278-279, Annual Reviews Inc., Palo Alto CA 1996.

17 1 bi d.




activities routinely involved the examnation of film audio and video
tape as well as detailed reconstruction — on whiteboards or with nodel
aircraft - of particularly eventful or instructive phases of flight such
as ground target attacks or sinulated air to air conbat engagenents.
The post-nission critiques (debriefs) were so detailed they routinely
equal ed or exceeded the duration of the training nission. In contrast,
nost peace operations sorties flown since 1991 have afforded USAF
fighter crews little or no opportunity to deliberately practice their
nost inmportant conmbat skills. One way to interpret the comments nade by
USAF commanders and Fi ghter Wapons School instructors presented in the
precedi ng section is that they are describing a situation where USAF
fighter pilots have noved from spending alnmost all of their tinme on
del i berate practice activities to one where they spend consi derabl e
amounts of their flight tinme engaged in general exposure activities that
psychol ogi cal studies have shown contribute very little to skil
proficiency.

A final inportant point on the relationship between practice and
performance is that consistency is inportant. Research has shown that
i ntense deliberate practice causes physiol ogi cal and neurol ogi ca
changes in the human body and brain. Physical changes such as increased
heart size and increased nuscle volune in response to exercise are
fam liar, but recent studies have shown that near-sightedness is
i ncreasingly comon in devel oped countries because activities such as
readi ng, working with conputers and watching television require
sustai ned focus on nearby objects that causes adaptive changes in the
shape of the human eye.18 Mich of human | earning consists of the
devel opnent and nmi nt enance of extensive know edge structures.
Del i berate, focused practice activities forge the connections between
facts and experience that fornms the foundation for know edge structures.
Addi tional deliberate practice fleshes out the structure as nore
know edge is added and nore connections are fornmed. These webs of
connection that constitute know edge are accomnpani ed by neurol ogi ca

changes in the brain that are anal ogous to the physiol ogi cal changes

18 3. vallman, “Nature and Nurture of Myopia”, Nature, 371:201-202.



that result from repeated exercise.1® her studies have shown that
once intense deliberate practice stops skill levels begin to decline. 2
This research has obvious inplications for hypotheses about the inpact
of peace operations on the conbat skill perfornmance of USAF fighter
crews. However, before presenting these hypotheses in Chapter 4, the
foll owi ng section exam nes previous studies of the aircrew practi ce-

performance rel ationship

PREVI QUS STUDI ES OF THE Al RCREW PRACTI CE- PERFORVMANCE RELATI ONSHI P

During the Cold War there were relatively few studies of the
rel ati onship between flying experience, recent practice and aircrew
conbat skills. Those studies were designed to address questions |ike:
“How many hours should tactical pilots fly per nmonth or per year?”
Wil e the questions and policy issues involved were somewhat different,
the results of prior studies in this area can shed sone |ight on how we
can expect peace operations to inmpact MIWconbat skills.

A 1989 study by Hammon and Horowitz at the Institute for Defense
Anal ysis investigated the rel ati onship between flying hours (both career
total and “recent practice”) and performance of sone air conmbat skills.
It found a statistically significant relationship between nonthly flight
hours and bot h bombi ng accuracy and sinmulated air-to-air comnbat
victories. Statistical analysis of over 1200 Navy and Marine Corps
fighter sorties indicates that a 10 percent reduction in total flight
time leads to a 2 percent increase in bonb mss distance for ground
attack crews and a 5 percent reduction in air-to-air conbat victories
for fighter crews.?!

This study clearly shows that we can expect sone degradation in the
conbat skill proficiency of fighter crews engaged in peace operations,

with air-to-air skills nore sensitive to declines in recent practice

19 see Janes J. Gall agher, “Teaching and Learning: New Mdels”, in
Annual Revi ew of Psychol ogy, ed. J. T. Spence et al, 45: pp. 171-195,
Annual Reviews Inc., Palo Alto CA 1994 for a review.

20 See K. Anders. Ericsson, Ralf. Th. Kranpe, Cl enmens. Tesch-Romner,
“The Role of Deliberate Practice in the Acquisition of Expert
Per f ormance, Psychol ogi cal Review, 100(3): pp 363-406




than air-to-ground skills. However, there are serious aspects of the
current peace operations situation it was not designed to address.
Hammon' s and Horowitz's data only allowed themto assess the inpact of
relatively small changes (on the order of 5 to 10 percent) in nonthly
flight training hours on aircrew performance - not the inpact of
reducing training in certain skill areas to zero as our current peace
operations Concepts of Operation (CONOPS) require. During the | ate 1980s
when the study was conducted, flight hours were a good proxy neasure for
actual training acconplished because, for virtually all US nilitary
aircrews, the vast majority of tine spent in the air was high quality
training tine. So the variation in training time fromnonth to nonth
for individuals and units was relatively small. Wth the rise of peace
operations during the post-Cold War era this is no | onger the case, so
nore specific input neasures of conbat related tasks performed on a
nm ssion, rather than sinply its duration, are now required.

Anot her study of the relationship between training and tactical
ai rcrew conbat proficiency conducted in the | ate 1980s used sonewhat
different methods. In his Continuation Training Flying Hours

Requi renents Study Osborn related data on the nunber and frequency of

training events acconplished by F-15 and F-16 fighter pilots to the sane
pilots’ subjective judgenents about their own performance.?2 He
estimated “learning” and “forgetting” paranmeters for a variety of tasks
ranging fromformation take-offs to various bonb deliveries to air-to-
air conmbat for both experienced and inexperienced pilots.23

Gsborn’s approach is interesting, and for many relatively routine
tasks |i ke takeoffs and | andings he is able to accurately estimate how
many tines per nonth a pilot nmust practice a task to maintain a given
| evel of proficiency. Task proficiency was rated on a five point scale
as follows:

21See Colin P. Hammon and Stanley A Horowitz, Flying Hours and
Aircrew Performance, Wrking Paper, Institute for Defense Anal yses,
Washi ngton D.C. June 1989.

22 James H. Gsborn, Continuation Training Flying Hours Requirenents
Study, Project No. 92-01-03a, HQ TAC/ DO, Langley AFB, VA, 1 May, 1992

23 sborn used the standard Air Conmbat Conmmand (TAC at the tine)
definition of experience. Pilots with |ess than 500 fighter hours were
consi dered i nexperienced, those with nore than 500 hours were considered
experi enced.




* ONE - NOT PROGRESSING indicates a need for additional
instruction in basic concepts.
e TWD — PROGRESSI NG - indicates additional supervised practice is

needed.

e THREE — NEARLY PROFICIENT - indicates additional practice is
needed, with no special supervision required.

e FOUR — PROFICIENT - indicates additional practice needed only

to maintain proficiency.
* FIVE — HGHLY PROFI CIENT - indicates task perfornance exceeds

standards in all respects.

The 11 tasks rated by F-15 pilots included tasks such as formation
t akeof f, 4-ship fighter sweep, tactical formation intercept tactics and
simul ated threat reactions. F-16 pilots also rated thenselves on 11
tasks, but because the F-16 is a multi-role fighter capable of both air-
to-air and air-to-ground mssions while the F-15 is a dedicated air-to-
air fighter the tasks differed considerably with F-16 crews eval uating
t hensel ves on tasks like | ow angle | ow and high drag bonb deliveries,
and ground strafing. Interestingly, F-16 pilots rated thensel ves on
l andi ng while F-15 pilots did not. Gsborn was able to successfully
estimate skill learning and decline rates for nmany of these skills based
on data collected fromtwo fighter squadrons in early 1989.

However, for many of the tasks his sanmple sizes were extrenely
smal |, especially for inexperienced pilots. For many of the categories
of tasks under study he had 20 or fewer observations. This |lack of data
may help explain the relatively |arge standard errors associated with
nost of his coefficients for inexperienced F-16 pilots. Gsborn’s
estimates of inexperienced F-16 pilot performance were statistically
significant for only 3 of 11 events - tactical formation, chaff and
 andi ng. He was unable to estimate the effect of practice, or |ack of
it, on what many woul d consider nore inportant conbat tasks such as day
intercepts, lowaltitude | ow and high-drag bonb deliveries, strafe, and
mut ual support.

In addition, the study's reliance on pilot self-reports of

performance as a nmeasure for the dependent variable — proficiency — has



sonme practical disadvantages. Such subjective self evaluations are
clearly subject to bias, inconsistency, and because they are ordina

rat her than cardi nal neasures of task perfornmance, they are difficult to
interpret in concrete terms. For exanple, judging the practical val ue
of increasing a F-16 pilot's low altitude bonb delivery skills from
“proficient” to “highly proficient” is difficult. As with any dependent
variable we are better off with a continuous neasure of performance such
as bonb miss distance which is both objectively nmeasurable and far
easier to interpret in terns of practical effect. Knowing a pilot can

on average, put a bonb within 100 neters of a target verses 20 neters
allows us to determ ne whether, again on average, an accuracy

i mprovenent of this magnitude woul d change the Iikelihood of
successfully neutralizing a particular target with a particul ar weapon
This is far nmore than we can tell fromthe subjective criteria defined
by Gsborn.

In order to assess the true inpact of peace operations on aircrew
conbat skills we need better neasures of both inputs and outcones than
those used in either the Hammon and Horowitz or Osborn studies. Wat we
woul d Iike to nmeasure is the nunber and type of training events
acconpl i shed over a given tine period by USAF aircrew, and then
obj ectively neasure proficiency at the inmportant conbat tasks nentioned
above, or clearly related proxy nmeasures, to determne the true
rel ati onshi ps between training, experience and task proficiency. This

is exactly the approach adopted in the next several chapters.



