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Foreword

In fiscal year 1922, Lthe AIr FForce plans to shift to a program ol speclulized
undergraduate pllot tralning. Under this prograin. siudent pilots, In the
latier part of thetr [ying tralning. will learn to f.y the class of alrcrafl. they
will ptlot on active duly. Because of this shift, the Air Training Commmand
(ATC) wlli have to make sigulflcan( changes in the curriculum of Its (lylng
rainfng programs. ATC will become responsible [or training student pllots
to f y mulitiseat aircraft and to funcllon as members of an atrcrew,

Maj Ricky Keyes examines the effecls of this change on ATC's under-
graduate pltot training prograin. He discusses at length the advanlages of
training pilois as members of afrcrews and how such tratning helps reduce
the number of aircraft accldents. Major Keyes Identlies the critical cle-
ments of aircrew coordination training and provides insightful recommen-
datlons on how ATC should incomporate lhgﬁ\elements in (he new
speclalized undeigraduate ptlot tratning curriculumy /9

ENNIS M. DREW, Col, USAF
Director
Alrpower Research Institute
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Introduction

Lt GenJohn A. Shaud, former carmnander of the Air Training Command.
recognized the opportunities {or enhanclng aircrew coordination traiuing
created by the planned implementatlon of speciaiized undergraduate pilot
traluing (SUPT) 1n [iscal vear 1992.! He directed Air Training Command
[ATC) Lo prepare for including this training during SUPT. In this study. 1
describe cockpit resource management (CRM) training as a new approach
o Lrairing aficiew coordinatlon and recomunend ways to finplement this
Uaning during SUPT.

Speclaliaed undergraduate pliot training willinclude a common primary
llight trairiag phase. followed by two separate. advanced training tracks:
bomber-Aghiter (BF) and tanker-transport (TT). Placing student pilols in
these speclalized iracks of Ilying training wili allow ATC to tatlor advanced
flytng training to meet 1he specilic needs of gaintng Air Force major
cenmunands (MAJCOM)].2 Afrercw coordination s one of the specific MA.)-
COM requirements that speciallzed tralning o the tanker-transpoit track
wlll address. This Lrainbsg 1s alse an cleinenl thal the borber-ighiter track
and undergraduate navigator training should address.

The baslc concepts and skills of CRM fntroduced during SUPT will
cstabiish attitudcs that will contribute to cftective teamwork among pilois
and crews. The Air Force will gain significantly by establisiing thie proper
crew “maind-set” in student pilots early In their avialion careers.> Initial
CRM t1alning in SUPT, strengthenci by (ollow-on CRMtialning in the major
commauds, will increase the safety and misslon effectiveness of Atr Force
llight crews.

I begint with a1eview of the develcpment of cockpit resource management
as a training program designed to enhance aircrew coordination skills.
Cockpil resource management is the effective use of matcrial and human
resources “to achieve safe and effictent flight opcrations.”* Material re-
sources include everything from operafing manuals. regulations., and
charts to thc automatic pilot and advanced avionics, Human resources
refer Lo air traffic control, the command post, other crew members, or
anyone with whom the crew may communicate to obtain inforniatlon or
assistance about or during the mission. Although this study Is disrccled at
pilot training. CRM Uaining applie& to all crew positions. (Crew member
refers o all aincrew members—e. g., plot. copilot. navigator, flighl engineer.
boomn operator. and loadmaster.)

Cockpit 1esource management (ralning evolved from applying classical
business management concepts to cockplt operations.®> In chapter 2. |
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describe five critical clements of CRM: leadership, communijcatlons. situa-
tlonal awareness, problem solving, and critiGue. ! review the training
methods and media used in existing civilan CRM programs in chapier 3.
In chapter 4. 1 expand tlis review to include existing military programs. 1
also contrast the operational environments of civillan and military aviation
to point out the even greater need for CRM training In the Air Force. In
chapter S. | slate the steps that ATC must take to hnplement cockplt
resource management training in spectalized undergiaduate pitotl training.

Notecs

1. Lt Gen John A, Shaud. "New Focus on 2licrew Caordination.” Flying Sifety, March
1988. 2.

2. id.

3. Pepartnent of Defenise 1989 Trainew Aircraft Masterplan (Rendolph AFB. Tex: Head-
quarters Alr Tralning Command, Birectorate of Requirements. 1989), 118, 1-18.

4. John K. [auher, "Cockplt Resource Management: Background and Overview.” {n
Cockpil Resowrre Monagement Training: Proceedings of a NASA/MAC Workshop. ed. Harty
W. O1lady and H. Clayton Foushee. conference publicallon 2455 Poffett Field, Calif.: NASA.
Ames Research Center, 1987), 9.

5. 1bd,, 7.



Chapter 1

History of Cockpit
Resource Management

Advancesin aviation technology havedramalically changed the 1esources
available lo pilots. Soplusticaled aviouics, compulers, and other automa-
slons in the cockpit provide new souices of Inforinaiion and assistance.
Pilols and other crew members must devclop new skills to utilize Lthese new
lechnologies elfeclively. In muitiseal aircrafll. crew members with unique
sldils become Lhe pilot’s most valuable asset. The erftical question Is: Have
changes in pilol {raining kept up with lhese changes in fight operations?

If the answer Is yes. why are approxinialely 80 percent of all rjet aircraft
accidents Lhe result of poor management of cockpit resources?” The ratlo
of alrcralt accidents Lo the tolal number of flytng hours has steadily deelined
over the past lhree decades, laigely because airplanes are built and
maintained better. In contrasi. the percentage of aircraft accidents at-
tribuled lo “pilot ertor” has increased.® IFurther examination of liese
pllot-error accidents has 1evealed that they did nol resull from deficient
“stick-and-rudder” skllls but from insufficlent decision-making, leadership,
and communicalion abtlities.® These findings led National Aeronaulics and
Space Administration (NASA) researchers to the conclusion that accidenss
in mullicrew aircraft that were previously blamed on pilol error were
aclually the 1esult of “failure on the partl of all cockpit crewmembers to
ulllize resources which were readily avatlable to them.™ These researchers
would answer the question above in {he negalive. saylng thal {raditional
pilot Lzaining does not adequately address many of tize hurean-factors skills
1equired for safe and efiicicnt flight operations in mullicrew aircraft.S

The crash of a wide-body aircrafi in December 1972 1s a ciassic example
of poor resource management and a breakdown in crew coordination. The
aireraft was tn the radar trafiic patletr. at 2,000 feet for landing at the Miami
airport when the crew discovered a burned-cut iight bulb in the nose-gear
position indicator. The official National Transportalion Safety Board INTSB)
investigatlon reported that the crew had flown Lhe aircrafl to a safe allitude
and had engaged the aulomatic pifol loreduce the work load. However, the
first olllccr and capiain werc preoccupicd with the problem and did nol
posilively delegate control of the aircraft lo anothcr member of Uic crew.
The flight crew devoted approximalely four minutes Lo the distractiien.
assuming that the aulomatic ptlot was maintaining altilude. During this
time the aircraff gradually descended 2.000 feet and crashed inlo the



Everglades. The NTSB concluded that the captain failed te ensure that a
pilol was monitoring Lhe status of thc aircratt at all imes.® In shert, a
perfectly fyable aircralt was destroyed hecause the llight crew did not
effectively ulilize all of {lie resources avallable (n the ceckpit.

The first recorded mention of a need for {raining in managiig cockpit
resources canW following an accident in December 1968. In Its repoit on
this accldent, the NTS8 recammended renewed emphasis on cockplt dis-
cipline. procedures. and llight managemenlt.” After a Boeing 737 csashed
short of the runway at Midway Alrport in Chicago In 1972, the NI'SB repoit
stressed “that the accldent sequence was triggered by the captain’s fallure
to exercise positive fiight management earlicr during the approach.“ﬁ In yet
another case, the NTSB noted that the caplain [ailcd "o delegale any
meaningful responsibilities to thc copllot, which resulicd in a lack ef
effective task sharing during the emergency.” Besplte these NI'SB recom-
mendatlions and findings and the nearly 20 similar ones that followed.
investigators have continued te find and list pilot error as thc cause of
accidents.

NASA Research

In the midsevenlies, researchers at the Man-Vehicle Sysleuis Research
Pivision al NASA's Ames Research (enter began studying the underiying
causes of these pilot-error accldents.’® In 1973 the 1esearchers conducted
structured, confidential Interviews with atrline crew members,!' They
found generat salisfaction among crew members wtih the technlcatl trainiog
they received. However. these aircrews repoited difficullles “related more
to issues such as howto be a more effective leader. and how to achieve more
effective crew coordination and improved communication within the cock-
pit."'2 @ne new captain said. “My company trains pilols very well, but not
captalns—conunand training ts needed."!® These Inlervicws gave NASA's
researchers their rst insights Into the nature of the problem.

The next sl¢p was taken early in 1978, when Rullell Smith and several
colleagues at NASA's Ames Center, using a fuli-mission simulator experl-
ment, exposed flight crews to low and high werk loads and evaluated
changes in performance with respect Lo ertors. levels of vigllance. and
decision-making abilllies. They cenducted the sludy In a Boeing 747
high-fideilty sumulator with motion and visual systems Included. The
researchers designed two misslon scenarijos. one requiring a low work lead
and the second a more challenging series of events Including an afreraft
emergency. Researchers recorded the behavior of the 20 volunteer crews—
caplain, frst officer. and [iight engineer—that participated In these simu-
lated llights.'* '

Trained observers noted the errors made by the flight crews relating to
safety of flight and eflicicnt operaticn, The researchers’ commenis Included
the following observalions:



The kind of scenatdo and recording lechnlquiea used in this study demonstrated to the
volunleer alnTews wid trauning personnel how casy (1 §s for crrors 1o be immde In il
worke load sliuaons. This has timplcatfone for trolning. Many of the discrete wrors
and wroug declelons were relaled to overlondiug one pasticular crew memher. par-
{icustarly when he was engaged 1n reclllng and complying with checklists for the
procedures connected with abnormal operation. It was also seen how in sowie cascs
compPliance with Ihese proceduces could Intzfere wilh the monitoting cover bulli tnto
slandard operating pooccdures ¥

By obscrving and comparing the performasice of the captalns [n realistic
full-mission simulations, the researchers were able to record large be-
havioral variations in leadership, resource management, and declsion
maldng. Leaderstip appeared to be lacking in some crews; occaslonally the
void was flled by the first officer.!® The researchers saw wide dtflerences
in the methods thatl crews used (o ohtain and verify information, “varying
from the meliculous confirmation of remeinbered inforrnation by reference
to documents, to the use of preconcelved values that were not checked. Y7

Another garUcularly disturbing observation was the difficulty In tdentify-
ing which pllot (captain or copilot) was in control of the aircralt, both with
and withoul the autopilol engaged. The fajlure to anticipate the overloading
of individual crew members and the subsequent fajlure to set priorities and
delegate lasks greatly contributed to the errors. The large dillerenccs in the
way the crews reached rlecisions reflected the eJectiveness of the captains
int managing the available resources. Eflective captains gave “full atlention
{o assimilaling the inforimation from documents. ATC lair traffic controll.
and other crew members and to [using] these data to make unhurried
decisions."'®

The Ruffell Smith study has bcen recognized for ident{ying resource
management as a critical variable in the perforinasnce of alrcrews. 1t has
been a catalyst tn developing training programs to improve cockpil resource
managemcnt and a stitnulus for further research. Further evidence was
gathercd by th¢ NASA Amnes project through a review of NISB accldent
rcports fom 1868-76. They identitied 600 accldents in that period in which
resource management problems played a significant role.!? Durng their
analysis ofthesercports. the researchers noted that the accidents had many
common faclors. Seven of the most frequently observed probicims were
preoccupation with minar mechanical problems. Inadequate lcadership.
failure to delegate tasks and assign responslbilitles, failure 1o sel priozllies,
inadequale moniloring. fallure to viilizc available data. and fallure to
communicate intenl and plans.*® Tkese common problems suggesled the
(raining objectives that CRM programs should address.?!

The nex!{ project that the NASA Amecs researchers underlook was a
detailed analysis of aircraft incident reports submitled anonymously
through the Aviation Safely Reporiing Syslem (ASRS). These incident
repoits provided many examples of crew errors resulting from poor airciew




coordination and resource management. For example. a crew was given a
hecading change {0 180 degrecs and clcararnce to climb (o 14.000 feet. The
crew members did nol remcember sctting 160 (n the altitude reminder. but
the airplane subsequently levelled off at 16.000 fect—2.000 feet too highl®2
Many ASRS reports descilbed ¢rrors and poor performance resulting from
personallty clashes and uniesolved condlicts In the cockplt.

A suimnary of the skills. organizatlion and process varlables. and re-
sources ldentified by the NASA researchers from the Incldent reporls Is
presented In lable L. This data Is consistenl with data from each of Ue
other NASA studies. These Mndings provide insight into the cockpit
resource management problem and polni Lo the need {o Improve the ablilly
of crew members to utilize the resources avallable on the Might deck. The
{ragic loss of life In preventable accldenis spurred the devclopment of
cockpit resource rmanagemeni tralning programs. The terin cockpit
resouwrce managemerit1s now accepted in the aviation industry as a generic
name for training progiams desligned lo cortect these deficiencles.

TABLE 1

Classitication of Identified Problems
I. Soctal ard communicalion skiflg

Strained $ocal reladens

Assortivenass

Norvenlicutio:n ol communicaltions
Unnecaseary communicaliona
Wihhoida g cemmunecationrs
Assumplione abolt othot understanding
Assumptions about mmaniry
Assuinplions about message

FUO = Aapow

I. Leadership and management skills

a. Dalogation of authorily

P. Erwson of auhesy

c. Caplain's ttust-Jdoutt Jilemma

d. Laak ol decisive comniand

o. Decpino aid lazdecshp in applyowy rogulatons
I. Casiriness m exkpd

g. Craw cooudinatian

h Time-syvalwring prloriies

W Planning. probienn sodving. and docsion skills

a. Inadoquatopianning

Waormabon iedieval

QualRy and timefnoss of intormatian

. CrodibiliLy of infosmatien

Peobienn-soiving strategies

Staying ahead of tho preblem icrisis pPAOVeabon)
. Dedsion under stress

. Grotp think

o eang



Table 1 (con'd}

's

Dolinitinn‘undors)a:ding {piiot—ecpiot}

Command respansiitty of czplain whan first afticor flying

Rospoas23bty ol first ofcor when capldin deviatos lrom sale or 1892l pradices
Reduaad esvvumnand ogtions

Woark load

Task atlocation

Monftosing

. Badkwup

Call ous

~F@ ~oapEe

V. Resowcos

a. Human

{1) Individual dilferonces in knowindgio, proficinncy, exparivrce, metivation, s!rQ3s reaction
(2) Fatigue

b. Matopal

{1) Fucliting

(a) Avadabilty

®) Adequacy

() Human engiiaering
(2) Equismant

(o) Availabilty

(b) Acocess

e} Adequacy

{d) Human angineating

(a) Artorwdfic versug manval
(9) Toxtual information

(3) Availabirty

(b} Access

{c) Adequacy

{¢) Human engincoing
(4) Environmanial i¥ormation

(a) Availsbilny

(b) AdeqQuacy

Bourcet Juln K Loala.' Rocure Mais eenzaton e Fight $ehs B \tﬂulmd e Sesemenr of Il Prablan.” in e rowrce onapemens
aa the Fligho Vet Precendings f a NASA fadurtrv Wev sy, ol Ceorse B Meoace 2. Whito. arul Jehn X. Y.iy\xr. confereiios
padbicxsion 2120 B [3¢id Galff: NASA Assrs Reeh Canim, 3979 M—IF

FAA Recognition of Cockpit Resource Management

In 1979 the 0irst direct relerence to cockpit resource managemeni ap-
peared In NTSB Recomunendation A-79-047. This reconimendalion was
Issued [ollowing a Unlted Airlines DC-8 crash in Portland. Oregon. which
occurred afler the engines dicd of fucl statvation. Thie NTSB reconumended
that the Federal Aviation Administration (FAA) urge all air camrriers (o
indoctrinate crew members in the principles of cockpit resource manage-
ment.2? Also. In 1979 NASA sponsored the first workshop on CRM. It
attracted participants from “a broad spectrum ol lhe industry and stimu-
lated thc developrnent of a number of training programs.*3*
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Ten years after introducing the CRM concept to the industry. many
experis. such as NTSB member Dr Jolin Lauber. belleve (hat the develop-
ment of CRM programs Is still In a transition period.?® Continued NTSB
L accldent investigation reconznendations, combined with the apparent suc-

cess of exdsting CRM programs, have resulted in the pubiicalion In 1989 of
a drafft FAA Advisory Clrcular on thz subject of cockpit resource manage-
~. ment.%* 1t is probable that CRM will soon be required for all alrlines.??

Notes

l. J. E. Carroll and De Wlllasn R. Taggart, "Cockpit Resource Management: A Tool {or
[mproved Flight Safety.” In Cockpl Resowre Managemend Tralndg: (Yaaedings of a
NASA{MAC Workshap. ed. Harry W. Orlady and H. Claylan Foushcee, sonference publication
2458 (Moffell Fleld, Callf.: NASA. Aroce Research Center, 1987). 40.

2. Hisaakl Yamamort. “Oplmum Cullure in the Cockpit.” in Crlady and Foushee. 75-76.

3. Orlady and Foushee. Iv.

4. 1bid.

S, ibid.

6. John K. Lauber. “Resource Management on the Flight Deck: Badygound and
Statement of Lthe Problem.”™ In Resource Monagement on the Fllght Oeck: Proceedings of a
i NASA/Industry Workshop. ed. Gearge E. Cooper, Maurice D. White, and John K, Lauber,

| conference publicalion 2120 (Moffelt Field, Callf.: NASA. Ames Rescarch Center, 1979),
5-G.
| 7. Juhn I8, T.auber, “Cockplt Reconrre Manafement: Background and Overview,” in
Orlady and Foushee. 12.
8. Lauber, “Resource Management on the Flight Deck.” 7.
9. ibid.
10. Orlady and Foushee, Lv.
11. Lauber. “Resource Managemenit on the Flight Deck.™ 3.
f 12. ibldl.

i3, tbid.

14. H.P. Ruleli Smlith. A Stmulator Stucy of the interaction of Pilot Work Load woith Erors,
Vgl we. and Decistans. lechudcal niemorandum 78482 (aFett Fleld. Calif.: NASA. Amces
Rencarch Center, 1979), 1-2.

15. Ibid.. 21.

le. Ihd., 28.

L7. Ibid.

18. (bid.

18. Lauber. "Rezowrce Management or: the Fiighil Deck . 5.

20. bid,. 7.

21. [bud,

22. Ibid.. 8.

23. Lauber. "Cockplt Resource Mas)agemenl.” 12.

24. Orlady and Foushee. Iv.

25. Jan W, Sleenbllk. "Two Plols. One Team: Part Two,” Alr Line Pilot, September 1988,
14.

26. Fuederal Aviatlon Admintstration. “Cockplt Resource Management Tvaindng.” drafl
FAA Advisory Circular, L-14. '

27. Steenblik. Il.




Chapter 2

Critical Elements of
Cockpit Resource Management

Whife lechnical llying skiils are criticalto kceping an ajrcrafi flyingduring
an In-flight emergency., CRM skllls are essential lo analyzing emergency
situations and \aking appropriale acliors. As Robert L. Helmreich, Univer-
sity ol Tcxas at Auslin. noles. Lthe dynanics of afrcrew behavior are similar
Lo the behaviors of any other small grouf. ! Thus. cockpil resource manage-
ment tratning programs draw heavily on the concepts ol social psychology
and small geup dynamics. Although the training programs of spcciflc
alrllnes may differ In the emphasis Lhey put on a parlicuiar area and In
their methods of presentalion. they alt include the (ollowing live crilical
elements ol coclpil resource management: leadership, inlerpersonal com-
municatlons. siluatjonal awareness. problem solving. and critique. The
following discussion explains how the human factors associaled with each
ol thcse clcments influence pllot behaviar and aflecl leam performance,
This discussijon should promote a beiter understanding of the scope of
cockpit resource managemenl {raininZ and jts Imporiance to achleving
improved levels of aircrew coordination,

Leadership

Airctaft commanders exert the greatest influence on aircrew perfor-
mance. They musl be skllled in thres highly interdependent leadership
roles: commander. leader. and manager. The aulhority of the ajrcrafy
commander is slalulory--all crcew members are bound lo preserve the
authotily of command.? Researchers have found thal the aircraft
comnmander's elfecliveness as a leader Is a funciion of his or her personality
and siluallonal factors.® Nonc of Lthe CRM concepls are intended to {nftinge
on thal lawful authority and Lthe responsibilily of the pilot in command.
This peint is emphasized In CRM programs lo dispel any misconceptions
thal could develop in discussions of leant leadership.

The aircraft commander's role as Lhe team leader extends beyond
statulory authorily. A ptlol's effectiveness as Lhe crew lcader depends on
his or her abilily lo involve all crew members in pursuil of team goals. CRM
programs teach crew members to recognize effective and Ineftective leader-
ship styles and how Lhose slyles allcct alrcrew perfortnance. In critical
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siluatfons that require inpul from all crew members. Lhe best results occur
when the aircraft commander shows a high degree of concem lor people as
well as perfermance.* Performance-oriented leadership styles 1hat {gnore
the feelings eof other crew members have been linked (o numerous aircraft
accidents; such lcadership styles cause breakdewns 1 alrcrew cooidina-
lion.

Many CRM programs teach lhe concept of ftinctional leadership 1o
improve team performance. Aircrafl conmianders musi recognize Lhat the
crew member who has the most infortnatjon about a gjven situation should
assume a leadership role in advecal:ng a course of action based on unique
expertlse, As a corolla:y, the alrerafll commander must he willing {e become
a functional follower and defer leadership momentarily to the expert. These
lcmporasy roles emerge as a 1esult of specilic sltuations and have no effect
on the aulhority of the desjgnated leader. the pliot in command.®

Funclonalleadership is linked 10 each ¢rew member undersiandiny his
or her role and to the pllot's responsibllity in deflning those roles. Poor crew
performance often results when “1ole boundarles™ are not clear.® To be an
cflective leam leader the captain musl ensure that each crew member
understands his or herteam role. All crew membe1s should know whal Is
expected of them and what to expec: from othicr crew menibers. The crew's
team performance in crisis situatiens is enhanced wherm individual roles
are fulfillcd as expected.

leadership taining provides aircraft comsnanders with the skills they
need to build effeclive icams. 1L Col Robert Gtnncit of the United Slates
Atr Force Academy, {n a study ef team [ormation in a major airlinc,
docwnented Lhe im ?pact the captain’s preflight bricf ng had en subsequent
crew performance.” The best caplalns, as measured by observed perfor-
mance during flighl. conducted thLorough briclings Lhal tallored normal
crew expectations “lo fit as well as possible wilth the speclal circumslances”
ofa particularfligh!.® [nthe worst case, the caplain madc¢ conunents during
the brieflng that shattered norsnal crew f:xpcctatjﬂns causing confusion
which led tn tum to poor crew performance.”

Another key to buing an efleclive 1tam leadur s skill al resolving conillcts
among crew members and ln winning {he support of the entire crew for {he
flnal declslon. Crew members advocating cordlicling opinions ¢an cause
vital information Lo surface in thc problem-selving precess. Effeclive
conflict resolullen reduces defensihve behavier by individual crew members
by focusing on “whal is 1ight” instezd of “who Is right.~'* A review of aircralt
accidents atlributed to pilot or crew error showed Lhat unresoived conflicts
were a [aclor in most of thiem.

The aircraft commander must alsv manage human antd material re-
sources. The most critical aspeci of this element of Lthc teadership role (s
conlrelling the work load of alt crew members. The captain must recogunize
the polential dangers of crew member overload durlng perlods of high
stress. In Lhe opposite case. task underload. he or she must make sure
that boredom and fatigue do nol lead to compiacency Lhat results In
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inattentlon to detaii.’' The alrcralt cenmander can manage crew acilvitles
by selting prforiiles and delcgaling tasks.'?

Alillough Alr Force commissioning and professional military educalion
programs emphaslae leadeiship. traditional pliol tratning programs do not
provide training or supetvised practicz in dcveloping leadership or manage-
ment sldlls lor specific applicatlon i1 the cockplt. In fact. undergraduate
pilot tralning has stressed leaching pilots to perform independently. allow-
ing attitudes (o develop thal are detrimental to performance in a crew.
There are many indicallons that training In efcctlve cockpit leadership
during Asr Force pilol Lraining pregrzms will improve cew performance,

Situational Awareness

Besides cxcellent hand-eye coordination and the other physical abllitles
necessary [or stick-and-rudder skills fur controiling the aircraft. the pilet
and other crcw mcembers, jusl as impoitantly. must “stay ahead of the
aircraft.” That {s. they must relate continuously “what Is going on al the
moment . . . to what has gone on In the past and what may go on (n the
future."!? For many #idividuais devcloping and maintainlng this sense of
siluallonai awareness Is more dificull than learning stick-and-rudder
slolls.

feaming thc (ormer skills may be harder [or these individuals since thctr
perceplion of Lhe situation Is dependcnt on their individual perceptions of
evenls. Bifferent backgrounds. experlence. and trajving contiibule to
differing perceptions of sltuatlons. !* During CRM training, crews will leam
to identify clues that should alert ttem that thelr perceptlons are in error.
For examplc, the situation may prove to he ambiguous when two inde-
pendent sources of {information conllict, Failure to meet largets such as
the estimated lime of artival at a reporiing point should alerl the crew to
posslblc problems. Any unresolve(: discrepancy is a clue that the “situa-
tien” may be other than it appears on the surface.'® When a crew member
attempts (o accomplish too many {asks at one time. he or she becomes
overloadcd and may overloek some laslus. On the other hand, during long
pcrlods ef lovs activily boredom sets in and crew members may become
indifferent to whal Is golng on around them. In eilher case. cockpit
distractlons can focus altentlon on singje Items to the cxclusion of others.
lowering the crcw's situatlonal awarcness.!®

In additien, the (eelings and attitudes of crew members can diminish
sltuallonalawareness. Complacent crew members will conlribule iess than
100 pcrcent to assigned dutics and. thits, will overlook ¢ritical details. Crew
members who are unceriain about their reles may withdraw from actlve
invotvement in the sltuation to avokf embarrassment. tfcrew nembers are
suffering [rom [atigue, siress, [rustration, and anger, they may pay oo lltUe
attentton to Lhe details of thelr assigned tasks.) CRM training can help
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crew menbers develop sldlls that ratse the sifluational awareness of the
enlire crew.

Qecasionally crews get caught up in group behaviors that are detrimental
to accurate peiceptions of the situaton. °Press on, regardless” is the
tendency for a crew Lo continue a course of action despite Indicatlions that
it needs to change its bekavior. “Get-aome-ilfs.” management pressures.
*macho” atlitudes. and prefessional pride infiuence crews to press on
regardless of risks. “Group think™ re{lects the willlngness of crews Lo agree
on a course of aclion because ~It Is always done this way.” Any gioup
behavior thal resulls fn the crew nol looking for er using all available
Informallon or resources is Imown as “not playing with a full deck.” “Too
much too soomn, too little too late” characterizes a crew's faflure to act within
an appropriate lime [rame. A ptlot may act toe socn if he or she shuts down
an enghie for a low oll pressure Indication without verlying the reading on
other gauges. The pilot acts too laie if. alter verilylng the low oil pressure,
he or she walls too long to shut the engine down, resulUng In fafled engine
bearings. The negalive eflects of these types of behavior can be avotded
through an awarcness of thesc crew gitfalls combined witl: a constructive
skeptictsm about the flight environment.'®

A conslruclive skepticism during flight motivates a pilot to contirzuously
updale his or her understanding of theextsiing situatlon and stay mentally
alicad of the alrcrafl. When his er her perceptions aire (n error, (he 9palot
needs (o have avallable and usc tidormation thal shows thai error.!” An
analysis of aircraft accldents Indicates that someone on the crew usually
had inforrmaiion that. {f successfully communicated to the pitot, could have
helped the crew avold the accident. Lee Bolman. Harvard University.
suggests that obtabiing and utllizing Information elfectively requires sklills
In Intetpersonal conxnunicatlons.®

Problem Solving

If crews do not quickly recognize and corvect probleins, those problems
may worsen: low oll pressure can cause an engine to selze, or a hydraulic
leak can lead to a loss of Night controis. The crew's analysis of the proilein
is affected by Its perceptions of the situatien. For example. one pilot
nystakenly Identified a problein as a high-speed buffet when ({ was in fact
a stall waming. By reducing power. :he pllot caused the aircraft to enter a
full stall.

A crew can accurately Identily a problem only by analyzing all pertincnt
irdormallon. The significance of the¢ information that each crew member
has may not be understood unti} it is analyzed as part of a larger picturc.3!
A crew that works togeiher and sbares informatlon will arrive at a betfer
solutlon to a problem than if each individual works alone to solve a piece
of the puzzle. Most CRM lraining programs preach synergy: the whole is
greater than the sum of the parts. To achieve synergistic solutfons (o
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problems, each crewv member musl be asserlive in advocaling ideas ana
oplnioas and fllexible in understandiag the Ideas and opinions of others.2?

When Lhe pilot in command obtains all pertinent infornation, he or she
musl exerclse judgement Lo atrtve al the best possible decislon. Judgement
may be (hought of as “experience applied.”?® Traning methods that
broaden an individual's expericnce base contribule Lo better judgement.
Group piroblem solving provides a larger pool of experience on which the
alrcraft commander may base his or her judgement. Still.the f nal declslon
is the responsibilily of 11:¢ pilot in cemmand.

Once an aircral commander decides on a course ol acllon. he or she
should brlefl the crew on that plan. Every flight begins with niusslon
planning and a crew briefing. However. problems encountered durlng the
flight may require revision of thte original plan. The afrcraR csmmander
musl then brief all crew members to ensure thai they are aware of and
undersland the changes in procedures, duly assigninents. and observable
iimits to be monttored.>*

‘Ihe plan should be valldated and updatled through conlinuous reviews.
A revlew should be conducled at the end of each problem-solving cycle to
valldate the plan and ensure lhal nolhing has been overicaked. Each crew
member should calf (or a [ormal review by the crew anytime the individual
is uncomlfortable with the current sltuation.>®> These reviews as well as the
enlire problem-solving process require skills in interpersonal carrvnunica-
tions.

Communications

The aircrafl. comsander musl establish an environment (hat promoles
the free flow of inforrnatlon wiihin the cockplt. positive feedback regarding
the vahie of inpuis from olher crew members enceurages them to niake
(urtherconliibutions In problem-solving sltuallons. Negallve [eedback can
cause them lo withhold vilal inforrzallon in crliical situations, An alcerafl
commander should be skdlled al expressing disagreementwhen appropriate
withoul causing the olher crew member lo feel personally 1ejected or
ignored.*®

Cockplt communications are greally enhanced when crew members are
skilled bn inqulry and advocacy. Inquliy Is a process of aclively sceking
infornialion {rom all avallable sources. 1t s a form of constructive skep-
ticism thal helps overcome complacent:y.” Advocacy is an obligation to
speak oul asserilvely in supporl of an allemale course of aclion while
remaining open Lo opposing vicwpeinis.?® A lack of asseriiveness by crew
members Is suspected as a leading cause of crew error. Flight safety is
enhanced when inguity and advocacy are used logelher as basle com-
municative {ools for effeclive problem solving.

Inleipersanal communications may be verbal or nonverbal. For com-
municalion to be effectlve. the receiver must understand the intended
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message. Barrlers (0 comrnunicatlon may Interfere with the intended
message being recelved and accuralely understood. Four specific barviers
are discussed In CRM tcaining: semastic distortlon, stalus diflerenttal,
serial distortion. and information load.

Status differential {requently canscs problems In communications in the
milltary. Individuals with high rank may go unchallenged, even when they
are evidently wrong. lower-canking indhiduals may be hesllant to speak
up or they may withhold comments entjrely. Status difterential often
results In the mcssages of junlor crew members being unjustifiably
rejecled.*® After CRM training, for example, Military Airlift Connnand C-5
crews have cealized that the loadmasters (juntor crew members) are otic of
the most underutilized resources on the aircraft.®°

Critique

Aircrews musl practice excellent skills In communicatlon # lhey are to
conduct thorough and meaningful critical analyscs of their performance.
They conduct these critiques at lhree points {n lheir misslon. The :irst
occurs during premyssion planning. The second type of ciltlque Is the
ongoing revliew conducled as parst of the in-ight problem-solving proccss.
The third occurs after Lhe fact as a posimisston debriefing of crew perfer-
mance,

Crilique is an area of CRM where Alr Force pllot training is generally
ahead of the civiltan indusity. The following guldelines for successful
critique are widely used in Lhc Alr Forge:

e Critlque pcrformance nol the person: do not place blame.
* Be specific and provide suggestions.

* If il 1s not correctable. leave it alene.

e Critique sheuld be well imed and tactful.

* Analyze bolh strengths and weaknesses.

* Be sincere with pralse,

* Be open and honest: ask {or feedback.

* Gel cveryone tnvotved,S!

Conslruclive crliilque results in betler planning, promotes leaming from
past experlences, and keeps the chammels of coomnunication open. Critique
should be emphasliz>d because It s a useful tool {or improving aircrew
performance thal is often overlooked or forgolten by flight erews.™ Struc-
turing critiques In standardized formats wijl enhiance the completeness and
accuracy of ciltiques.

Leadership, communicatlons, situallonal awareness. problem solving.
and critique are Interdependent and complementary skills. It {s difficult to
be skilled in one of these areas without substantlal skliils 11 the other four.
These related skllls are essential to 2chlcving the primary goal of cockplt
resource management. namely. “lmproving the quality of crew coordination
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and resource ulilization.”*® The next chapter reviews some of Lhe unique
approaches lhal cockpil ressurce management programs have employed to
train these shiils.
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Chapter 3

Civilian Cockpit Resource
Management Programs

Based on NASA's research mar.y civillan airlines have developed CRM
training prograuns lo improve fntevpevsonal skills. resource management,
and aircrcw coordination. The relatively new and evolving tralning tech-
nigues used by the civilian aviation industiy can provide insights that may
be helpful in developing similar lratxing courses to Linprove aircrew coor-
dination and resource utilization in tlie Air Force.

Training Methods and Media

Most of these programs inctude workshops thal average tl.ree days of
intensive study of CRM concepts. During these workshops, facilitators
guidc thc participants through multimedia presentatiens and group exer
cises. Since lhe participants are experienced. professionai pilots from a
varicty of backgrounds, lhe facilitalors encourage them to share Lheir
insfghts and experiences. Learntng takes place durtnggroup exercises and
seminar d’iscussions.

Most workshops previde an oversiew of CRM training through textual
materials, ciassreom lectures, and seminars. This introductory naterial
develops a cennnen lunguage for discussing the principles and concepts of
cockpil resource management. The workshops use avariety of media such
as workbeoks, audiocassclles. and sound-slide and vidcotape presenta-
tlions, Some CRM programs send these ceurse materials lo students to
complete befove they arrive at the workshop. Many of the CRM training
programs use {ucslionnaites at the beginning and ¢nd ef the coursce lo
measurc changes in attitudes and to indicate the effectiveness of the
training program. Keedback from these insirtiments can increase a crew
meinber's awareness of his er ker own ceclpit behaviors and of how
attitudes affect crew performance.

Most. ifnot all. CRM Wraining pregrams rcly on case studies as a pamary
lrainlng method. These courses use transcripts from cockpit veice re-
cerders and ollicial NISB accident repeits te analyze the causes of aircraft
accidents. Accident re-creatfons on videotape and other media provide
excellent opportunities for facilitators Lo emphasiz.e CRM piinciples and
create an awareness of what students should look for in ihe real world.
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These videotapes can provide examyples ol cffective and inellective crew
coordinalton that will st'unulate discusston. motivate particlpallon, and
promote understanding of CRM concepts and principles.

Many of the group exercises identlfy effecilve leadership styles and
improve communlcatlve skills. Some of the most effective group exeicises
dcmonstrate synergistic problem solving and its elfect on team peifor-
mance. Inthese exerclses. eachstudent [irst works aloneto solve a separate
task out of a set of tasks assigned to the group. He or she then acts as a
part of a small group to anive at group solutions to the same set of {asi.s.
The collective resulits of the Individuzl solutions and the intetactive group
solution are compared. If the group score is higher than the sum of the
individual scores, then the group has achleved synergy.

Many CRM workshops also use role-playing exeicises to develop leader-
ship and communicatlon skills. Paiticipants act out a scenario as members
of a light ctew in positlons for which thcy may or may not be qualified.
None of thie students know what is innthe other crew members' scripts. The
scenarios requlire the crew members to perfonn as a team in antiving at a
solution. Such role-playing can be a cost-cilective method of accomptishtng
iralning objeclives that would otherwlse be accomplished in expensive
simulators. Successful role-playing requires lightly structured, realislic
scenarlos and very skilled facilitatois to moilvate particlpants to lake the
slluattu scriously.

In role-playing and olher group exercises, much of thic learning takes
place during postacUvtty discussion and critique. learning is enhanced
when the activilles are videotaped for replay during the critique. Group
feedback. aided by videotape replays. helps individuals to see their own
behaviors as thicy are seen by oilier crew members. Such differences
between one’s perception of self ar.d the manner in which he or she is
percelved by others are risky in most occupatious. “but nowhere [arc they|
rislder than In the cockpit.”! Role-playing and stmilar group exercises
provide a starting point for adopting more elfeclive cockpit behaviors.

The most valuable tool for acquiring CRM skills In a millitary setting is
msslon-oricnted slmulator trainhy (MOST) In high-fidelily simulators.
MOST provides an opportunity far students to praclice the skilis they
learned in the CRM workshop. These full-tnission scenartos are designed
to accurately replicate flight operallons. The facllitator does not instiucl
during misslon-oriented simulator trairtdng. He or she guides the scenario
lo ensure s realismm and takes notes for the crillque. The mstructor
Introduces problems that the crew must solve. The crew members must
live with the consequences of their declslons and actlons untll the misslon
ends: thce simulator Is not reset as in part-lask training scenarios. A pan
camera records the entire misslon. The Instructor marks portions of the
tape that will enhance the postmission critique. 3he camera picks up
nonverbal communlicatlons that would be missed by sound aione.

‘The postmission debitefings are a valuable part of itie MOST leaming
experience. The instructor encourages ceews to critique themselves first;
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he or she will gulde and aid in the crilique as necessary. ‘The replay of the
videslape of the MOST excreisc enhances the eflcciiveness of these postinis-
ston debriefings. The videotapes are erascd afler each eritique to ensure
that the studentsdonot see the MOST cxerclses as a threat to thelr caceers.

Misslon-oriented simulator training and other tralning meilhods arc
conunon to many of the CRM programs In the private sector. However. each
prograin has unique characlerislics and f{eaturcs. in the rest of Lhis
chapter, [ briefly revicw Lhe approach to Lraindng taken by a representative
sample of ctvilian CRM programs.

United Airlines

Uniled Airlines implemented the first commprehensive program dedicated
specifically to cockpil resource managemeni lraining in 1979, United
recognizcd the need to apply business management principles to (he cockpit
and c¢nlered a collaboralive agreemment with Sclentific Methods, incor-
porated. to develop a new (raining program. in 1982 United and Sclentific
Mclhods began a joint venture thal offered a generic version of Uniled's
cockplt resource management Lrainiig to the aviation (ndustry.? United's
CRM program inciudes home study. a workshop, and line-orjented flight
tratningt (LOF1)—the civilian equlvalent of MOST.

Each parlicipait recelves a workbools as parl of the home-study portion
of the course. The home-sludy phase of the course introduces (he students
to the teruunology and theory of tcam dynamics. They are expected to
complele the workbooks before reporfing for the slart of lhe workshop. The
intenslve, three-day workshop includes seminar discusslons, group excr-
clses. role-playing exerclses, and case studies. During the workshop
“learning comes about from the structured experience conlained tn the
training itself as opposed {o listening Lo a trainer. psychologlst, or
other . . . expert lecluring from the front of a . . . classroom.™®

A cornerstone of United’'s CRM program is th¢c usc of the Cockpit Resource
Manageinent Citd* developed by Sdentific Methods.® This malrix (6g. 1}
deplcts five leadership styles, Participants in the workshop arc divided into
teams lo work on group exerclses. after which the team members critique
one anothes on individual contributions to efleclive teamwork and leader-
ship styles® The critlque is conducted in relationship (o the five key
elements of teamwork and effective leadership: inquiry, advocacy, corliict
resolution, decislon making, and critique.® This feedback fiom peers lets
crew members compare thelr Gwn behavior to the leadership slyles depieted
on the managementgrd.’

The workshop concludes tzaining for those in the joinl venture CRM
program unjess thefr parent organizallon has follow-on training. United
crew members conlinu® their CRM iraining during annual LOI'T exercises

*Ceckph R Menngement Grid ls & trad £ of Seicntifle Methoda, Ine.
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Fryuwre §. Cockpit Rosource Mangagomont Grid

conducted In state-of-lhe-art simulators. These annual exercises allow
crew members to praclice their sktils under realistic conditfons, Each
annual LOFT mission coveis only vnie of the sub jegt arecas—leadership style
identification. communications, dccislon making. critique. or judgement.
‘Thus. a United ciew member will require five years to complete the entre
CRM training program®

The crew’s performance during cach LOFT mission is recorded on
videotape. Portlons of the videolape are replayed and thc crew conducts a
self-critique under the guidance ofa well-tratned instructor. The no-threat
environment of the critique is enhanced by ttie fact that the tape is erased
at the conclusion of each critique.’
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Particlpants In the workshop are asked to fill oul quesilonnaires that
assess thelr altitudes aboul effeclive cockpil behavior. Thceir respouses
indicate that the worlhop strenglhens the participants’ attitudes about
cffective behavlor and that the parcipants develop a better understanding
of thelr ewn betiavior.'°

People Express

People Express has Included CRM as an Integral part of ils training sifnce
the airline began passengcr service in 198L. The company Implemented a
new CRM program in 1986. It emphasizes practical methiods which provide
sinple and ellcetive tools for smproving cockpll management and leader-
ship.!! The program consists of semiznnual seminars, LOFT exercises in
state-of-thc-art slmulalors. and a new academic program authored by
Robert W. Mudge of Cock pit Management Resources. lncorporated.'?

The academic program consists of 12 study units. which begin with an
ovcrview of cock pil resource management, including the roles and respon-
sibilitles of crew members and the rature of command. The overview
stresses the importance of poslitve aililudes and an open mingl. ‘'he
remainder of Lhe course concentrates on 17 specif:c CRM elemcnts. The
prograni seeks {o teach pilols Lo uudterstaud €ach element and iy celatlon-
ship Lo the whole, to recognize the presence of Lthe element and ils inpact
on flight opcrallons. and to control these elements cllecUvcly. >

The self -study academic course consists of workbooles used Interactively
with audlocasselle lapes. The workbocks contain lext, self-evaluatlon flash
cards. hands-on observation check sheels, discusslion quesllons, and
supplemental readings. The course malerials include {wo audiolapes with
a lecture and a panel discusston for each study urut.'*

Each semiamual seminar conslsts of group discussions of the materials
in bwo study units. Discusslons are silmulated by viewing selecled
videotapes and conducling a detalled analysis of an NI'SB accident report.
Sclected exerclses and self-assessimcnt Instruments are Included in ceraln
study unlits such as lbe one on management style. People Express plans
a LOFT misslon foilowing cach workshop seminar. Given this secnudannual
cycle. a pllot will need thiee years 1o complete ail 12 study unils, *®

SimuFlite Training International

SimnuFlite Training Internattonal, based at tlie Dallas—Fort Wori h Alrport,
developed FllteDeck Management (FDM| [or (ralning customers in CRM
skills. Although this tralning is oriented towards corposatle avlalion, the
company does some flight training for military units that fly sitnilar atrcrall.
Tlis course Is a three-day interactive worjshop. The three primary
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methods of instructlon are traditlonal leclure with videolape and slide
presentaliens. scrainars, and N¥SB accldent report study and analysis.'®

The FOM worlsshop Is oflered as a stand-alone course, but many ofthc
sludents coniinue in one of SimuFlitc's flight programs where they have
the opportunily lo practice thelr FDM sldlls In the realisilc coclsplt environ-
ment of high-fidelity simulators, The last simulator mission in each of their
flight programs is a videotaped LOFT scenarlo.

Simuilite noted 1hat the most successful pilots and flight crews shared
critlcal attitudes and methods:

1. Anintimate knowicdge of [thel businesa.

2. An . . . embradng continual skepticism. a time-dependenl situational aware-
ness, and a cangervative siluationasl responsc,

3. The devefopment and Uese of cffective standard operathy procedyres. 7

The SimuFlite course discusses the effect ofeight “critical success elements”
on these “crilical success faciors.” The critical success eleinenis are: policy
and regulatlons. command authorily, effeclive sommunication. planning,
avallable resources. operaling strategy, judgementl and declslon maldng,
and work load performance.!

The unique feature of the Simutlite program s the management cycle for
planning. The SunuFlile FliteDeclc Management Cyclc is a systematically
organlzed approach to air¢crew problem solving (1. 2). 19

The planning cycle Is sel in motien afier the pilot briefing, whichdescribes
the procedures to be used. sels observable limits, and includes specific
duttes for each crew member.?° Replanning for contingenctes and [urther
briefings may be 1equlred. The cycle is completed as the crew begins
monitoring events [or new challerges.

FlightSafety International

FlightSalety Intermational provides ight traintng for many cusiomers,
including the Air Force. The company has an extensive program for
teaching coclkplt resource management. called Coclsplt Management Con-
cepts (CMC). This prograi Includes four elements: cockpil management
courseware, Une-oriented flight training. crew sell-critique. and instiuctor
crilique. The course malerlal mmay be presented tn a two-and-a-hall day
Practical Cockpit Managemenl Workshop or taught In [our separale sec-
tfons that allow the pilots more time to absorb whal they leartm. The
Instiuctional methods consist of group inleraction in skill development
exerclses. role-playing, probiem-solving exercises. and case siudies of
accidents.

The traiaing [ocuses on siluatlenal awareness, defiied as the “accurate
perception of the factors and conditions thaf affect an airccaft and §ts flight
crew during a defined pertod of tline.”?! In more famillar terns, situational
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awareness is thinking ahead of the atrcrafi. Crew silualional awareness Is
not the sum lotal of the awareness of Lhose in the crew. but is llmited by
that of the pllot in conunand.®® Therefore. crew members must do every-
thing possible (o ralse the alrcraft commander's lcvel of situational aware-
ness. The aircraft commander also must recognize the contribution of other
crew members and establish a cockplt environment where all crex members
feel comfortable in voicing their concerns.””

FlightSafely has identified 10 clues to the loss of situational awareness:

e Ambiguity—Any time lwo or inore sowrces of Infermiation do not agree. “Jhis can
Include Instrivuents, gauges. people. manuals. scnscs, conrol positfons Lhat do not
corrcspond with instrument indicallons. ete

* Fixalien or preuccupation—The focus of attentlon en any one item or event tolhe
excluslon of al] otlrers. This may Include any number of distracUons that can draw
attentlen away from the progress of the Qight.

¢ Confusion—A sense of uricestainly. azvdety. or bafflement about a particutac
siluation. Tids may be the resuilt of [alling behind the airarafl or lack of knowledge or
experience.

¢ No onc IyIng the alrarafit—No one menitoring {he currcni state or progress of the
Night.-
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e Neenc looking cul the window—Ceew not perferming visual lookeut procedures.

¢ Uscelan undocumented [roceduce~—:ITie usc of a precedure (or precs<durca) (hat
I1s not preseribed in approved flight manunls or checklists te deal with norwal.
abneecmal. or emergency cendlfions.

e Vlolating minlmums—Intentenal or uninlentional vielation ef (or nlenl Lo
violate) defined minimurm operating cenditions or spectfications. aa prescrbed by
regulations or more reshricttve flight operaitons manuals or directives. 1his Ineludes
weather condilons ope¢rating limitations. aew cest or duty limitatione. approach
minimums, and 80 (orth.

* Unresolved dtescsecpancy—Failure to resolve conflicts of opinien, hvorttatlon.
changes In weather. or olher conditions.

* Fallure lo teet targets—Fatlure of the Night or flight crew to attuin and/or
maintain tlentiNed targets. Targets nchude ETAs |estimaledl Usnes ofaivival), speeds.
appreach minigyums. altitudes and headinga, conflguration requirements, plans, ulc.

e Departure (rom standard operuling procedure—Departisre {or lnlent to depait)
frem prescribed slasndaxd operating procedure,™

i B

CMC identifles five elemenis that contributle o sltuational awareness:
experience and laining, physical {lying skills. spatial orientation. health
s and altflude, and cockpil management.*® Cockpit management isthe mosl
neglecled element in tiaditional pilot tralntng. FlightSafcty delines cockpit
. management as “Lhe use and ceoordination of all the skills and resources
| available to the light crew . . . the means by which a pillot mightl achieve
and malniain sjlualional awareness."*"

The civilfan CRM training programs I have described above paralltel each
other. | have h{ghlighted some of the different approaches taken i a small
|
| sample of clvilian CRM programs, bul each one addresses the (ive critical
! elements of successful CRM (raining: leadership. Interpersocnal com-
! municalions, situallonal awareness. problem solving. and critique. A more
; complcte list and rank ordeving of the mest efleclive instrucltenal methods

and lralning media used by CRM prograins appears in a study conducted
by Capt T. L. Sauns of American Alrlines (appendix A). 27 The next chapter
reviews Alr Force adaplations of CRM training and highlights some of the
differences in operational environmuents that must be considered tn military
applicaliens.
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Chapter 4

Air Force Applications

Theresearchthat led to the development ofcockplt resource management
Iraining programs sought to ind the underlying causes of human error by
flight crews. Data from civil aviation was easter to obtain because cockpit
voice recorders in civlltan cocl<pits previded a source of inforination not
available in Afr Force aircraft, and public access to information akoui Air
Force alr crashes !s reslricled. Even though the data is deriveci primarily
fiom civillan sources. the basic elemenrs of CRM Uaining should apply
equally well to millitary aircrcws. The technical fylng skills and general
cockpil behaviors required of both airline and Afr Forcc aircrews are similar
despite diflerences in thelr missions and in ke composttion oflhe aircrews.
These difi'erences probably make CRM training more imperative for mi}ilary
aircrews. After comparing and contiasting civilllan and Air Force ajrcrews,
1 conclude this chapter with a review of cuirent Air Force applications of
CRM training.

Operational Differences

Clvilian air cartiers have one cission. (o carry passengers and atr {reight
from one lecation to another. Civiban llighis are generally routine ighis
in familiar areas and all ground require:mnents are handled by speciatized
company personnel.' In contrast, Alr Force crews (ly a variely of complex
nissions: tactlical alrUit, gunship, wombing, aerial refuelling. reconnais-
sance, special opcrallons, alrdrop, and search and rescue among others.
And they use many tactics to accomplish these missions. including high-
and low-altitude deliveries and {ommation {lying. Furthermore. Air Force
aircrews must be prepared to deploy worldwide al a moment's nefice to
unfamilias locations where ground support may not exist. Finally. Air fforce
alrcrafl commanders are responsible for many more activitles than their
civilian ceunterparts, such as mission planning, weight and belance. filing
of fight plans, preflight checks. ground servicing, and cargo loading.?

In addition. the rank structure in the military can complicate relation-
ships in the cockpil. Differences {n 1ank can restrict volunlary communica-
lions. espccially between a jundor enlistec crew member and a senior oflicer,
insomeInstances, “oid head" senior noncommissioned officers may atiempl
to dominate a junior aircraft commander, Problems also aris¢c when the

atrcraft commander s junior [n rank to oihier crew members.?
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Likewisc, the Air Force afrcraf: commander must cope with formal bans
on fralernization between offlcer and enlisted members of the airerew. The
normal Strategic Alr Comimiand tanker crew hasone enlisted crew member,
a boom operator. Aircrcws of MAC's large {1ansposi aircraft usually have
alleast two enlisted crew members. a flight engineerand a loadmaster: they
may have two or morc of each. Aircraft cornmanders wurk closely with
enlisted crew members on a dally basfs and bear responsibility for thetr
behavior even during olf-duly pe:iods. Oflicers must be sensitive Lo the
needs and feelings of enlisted crewmembers and atlempt loremove barricrs
to comuunications. the aclive pasticipation of all crew mcmbers—officer
and cnlisled—Is essential for opti:znum crew performance.*

This offlcer-enlisted relationship requir¢s formality in the militaty cock-
pit. ence. crew position tilles—pilol, copllol. enginecr. load—are used
instead of first names. Increased disclpliie and fomalily are necessary
when using intciphone systems (or conununicalions. as required on Air
Force tanker-transportaircraft because of high nolse levelsand remote crew
member workslatlons. In airlinc cockpils where noise levels are low, crew
members can use volce communications,®

Te compound the siluation even more, Afx Force pilols on thc average
have less expeilence In the ceckpit than their csvitan counterparts. Thc
typical Alr Force pilol entlers undergraduale pllot training with 40 hours’
flying time and the typical alrcrall commander wili average approximately
f1ve years of service and 2.000-3.500 flying hours. The average airlinc “new
hires™ have 1.500-2.000 ilying hours. By Lhe {imc Lhey upgrade to ¢captain,
they will have 10-15 yeais with the company and a total of 7.000-10.000
flying hours. This difference Is compounded by the higher tumover rate in
the AIr Force. At the 8- Lo 1 l-ycar point approximately one half of the Air
Force pilols resign, many of them to begin airline careers. [n confrast.
airline pilots may spend 30 yeaus' flying for the sanic company.®

Air Force CRM Training Programs

Rank sixuclure. social barriers, a lesser expericnce level. and the added
complexliles of the nulitary inission combine to make alrcrew eoordlnation
more difficull in Air Force cockpils. These opurational differcnces between
the civilian and miliiary environments provide additional justification for
providing Air FForct crews with ceckpil resource management trainiiig.
CRM training will provide increased margins [or flight safely in both civiifan
avliation and the Alr Force. In addition. CRM has tremendous potentiat for
incrcasing mission effccliveness of Air Force {light crews.

C-5 Alrerew Training System

Limpressed by the favorable responses to the United Airlines CRM pro-
gram. the AIr Force required that CRM be included as pait of the
conwaclor-operated Aircrew Traindng System (ATS} purchased fiom United
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Airlines Services Corporation for raining C-5 crew members.” The CRM
potion of the ATS Is called alrerew ccerdinalon training (ACI). The
implementatlon of ACT has reccnlly been taken over by FlightSafety Inter-
national. The staled purpose of this courseis “to develop skllls In Inlerper
sonal communication. s{tuational awareness, and team leadership™ and o
“motivale the parlicipants to incorporate crew coordinalion concepts and
principles into their own operalional enviroament.”® Each class consisls
of 12-24 C-5 aircrew members—pilots, llight engineers. and loadmasters—
who have completed initial qualiicalion and are undergoing mission
quaiilication.”

The ACT program begins wilh a precourse workbook that presents ACT
concepls and principlesand iniroducesthe ierininology used in subscgucni
discussions. Students then atlend a (wc-day ACT workshop Lbal comnsisls
of Inleraclive lectures, group discussion.s, and group cxercises. ‘the group
discussions are stithulated by showing ‘1deotapes Lhal illusirate posilive
and negative cxamples ol aircrew coordinallon based on aclual Oight
incidents or accldenls.’® The effectivencss of lhe workshop depends on the
ability of the instructor or lacilitator lo encourage open participalion and
discussion. Group discussions rely heavily on the sharing of experiences
and expertisc among the particlpanls. tnaddilion to {hc workshop, aircrew
members musl complele four specific scenarios in mission-oricnted
simulal or training (MOS) cach year.

The MOST misston in the C-5 sfimulator Includes a two-hour prebuief,
{our hours In the sknulator. and a one-hour ciiligue. MOST scenaries arc
simlar to civilian {OFT scenarios, excepl they simulate the military mis-
sion, The crew’s aclions during the [our hours in U1e simulator are recorded
on videolape. The msiructor plays back porlions of lhe videolape cluring
the poslmission critique. encouraging crew sclf-criique and emphasizing
tire principles of crew coordination.

1550tk Combat Crew Training Wing

In Seplember 1885 MAC's 1550Lth Combal Crew Training Wing (CC1W)
at Kirlannd A8, New Mexico. developed one of Uic ilist cockplt resource
managcment programs in Lthe Air Force. The wing is responsible lor initial
qualiication and refresher iraining for C-130 and hcavy-lifl helicopter
aircrews. On the first day ofinilial ACTqualification. crevs at Lhe 1550th
CCTW rcceive eight hours of academics, (ollowed on the second day by a
MOSI missien. Annualrecurrenl training consists of a two-hour acadernic
refresher course lollowed by a MOST mission. '

The academics Include an introduction, group exeicise. group discus-
slons, aid slide and videolape presentalions of airline crashes, Discus-
sions cenler around five xey elements of crew coordinallon: nquiry.
advocacy, conflict resolution, decision making, and critique. ‘Ihe course
also stresses communicalions, leadership. and foliowership.'?
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The MOST mission Is videotaped and pertions are replayed during
critique. MOST allows crew membxcts to pat their new kmowledge to practice
! in a cockpit environment. Scenartos are made as real as possible, with the
instructor acting as an observer and laking notes to facilitatc the postiis-
sion crittque. Crews debrlef themselves on the five elements of crow
coordination and assess their own leadership styles. '3

349tz Military Airlift Wing

The 349th Military Aurlilt Wirg (MAW), Travis AFB. Callfornda. is a C-5
resesve unit. The wing dcveloped its own CRM program. called aircrexs
rcsource managenwent (ARM), to emphasizc the uvse of ail resources and
crew members, specilfically the loadmasters—whosc duty stations are not
located in Ibe cockgll. The crew on a C-5 may number s¢ven but can grow
to as many as 22."

Thie ARM course begins with a nine-hour seminar fora lypical C-5 crew,
consistingof three pilots. three flight cngincers, and four ioadmasters. ARM
emphasivzes synergy: crew perfaninance as a greup Is superfor to the sum
of the performmances of cach crew member taken indcpendently. The first
two objectives of the course are developing an undcistanding of synergy
and leaming a common language lordiscussing assoclated principles. The
third objective, considered the heart of the program. involves leaming and
using the synergy formula (fig. 3) as a practical teo! for effective problem
solving and decisfon making In tlie alrcraft.'®

The process of sceking and promating tdeas oft¢n 1esults i3 conflicts of
opinion among crew members. As 14 Col Conrad Blcgalskl slates, “In the
act of worklng out tbe conflicts through a purificatfon and reffaement of
data. the pilot-in-conunand is able to make a syneigistic decislon, one based
on more data than was previously avaflable to any single individual on the
airplane.”'®

Defore [eaming the forinula, crews discuss communication skiils, bar-
riers {0 effeciive commuaicauoas. and behaviara) characteristics of in-
dividuals in a group problem-solving situation. The formula is then
presented on three-by-five cards tbat crews may cany on the atrcralt asa
reference.!’ Role-playing excrcises aim at having the students internalize
the formuia and develop siill In using (t.

One of the uniquc features of the ARM seminar is the videotaping and
replaying of the 1ole-playing exerciscs. The objective is the same as
videotaplng of LOF] sessions in the simutlator. ‘the videotape role-play is
accomplished by using chairs and a common batliroom plunger {simulated
contro! columy in a classroom to simulate a cockpit. The students play
10les as members of an aircrew In a sirictly controiled scenario that
introduces conflicts the ciew must resolve. The videotape replay allows
crews to obscrve and analyze the declslon-making process and allows the
seminar facilitators to provide better personal feedback.'®
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The Synergy Formuia
(expanded)

Q QUESTIONING/
SEEKING
Idras. dala,
Information

't

— HOW'RE
conlllct —= synergy D OECISION WE

\ g, DOING?

P eromoning
idens
Infarmalion
dsla

R 10pcot N ;

Q stands for aquestioning, seeking, and searching for informa-
tion, data, and ideas.

P stands for promoting, or advocaling ke information, data,
ideas, needs, requirements, elc., which each member of the crew
possesses.

D is the decision.

“How're We Doing" is a reminder to conduct an “immediate
and cngoing in-flight review" of the problem solution.

R is a reminder fo “repeat this process as many times as
necessaty.”

Sowwe M Jotwy V. HaSdey. LIC el Corw ad S. Hiegalski and Mo Aoy Inzana. CTRM Tiaaming
™ Ge JON Mblyy AR Wop,* Cocla® Rracduices Mnepemens Trdavng: Frac,afags of o
NASAMWAC Woikshop. o0, Nazty W. Orlady and N. Cleyion Fuumshas, canisrsnce pubGcebon 2455
(Modtort Fiakdh Call.: NASA. Ames Recseich Contes. 18171, 152,

Figure 3. Synesgy Formula

Time-lmiled group exercises are used durlng he seminar te emphusize
the concept of synergy. The exercises are supported by casc studies and
role-playing, The seminar is followed and reinforced by nission-oriented
stmulator iraining, 1?
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Surveys conducted by the 349th MAW indicate Lhal “sludents developed
a highly receptive and improving attitude loward Lhe seninar format” in the
arcas emphasized.?® When crew members who had not received the ARM
lraning were asked if crew coorclination had been improved. “80 percent of
those untrained individuals felt they had observed beller coordination ancl
flight-deck atmosphere from thiose crewmembers whohad undergone is-ain-
Ing.”?! "'he members of the 349th MAW credii much of their success Lo
prownotion of ARM goals by Lhe entire unit. from the creation of an ARM
stall thatl reports direclly to thc cormmander on the use of an ARM critique
guide to debrief missions.

Military Airdift Command

The Military Atrlift Comimiand cosponsored the NASA-MAC conference on
cockpit resource managemcnt in San Francisco, 6-8 May 1986.22 Much of
{he malterial reported here [irst appeared in Lthe procecedings ot that con-
ference. Subsequently, Headquarters Militaiy Airliit Command published
“Alrcrew Coordination ‘1Taining, A Militaty Airlit Commmand Workshop on
Human Resource Mamagement in the Atrerat” as a guide for developing
standardized aircrew coordination lraining workshops at ecach MAC train-
ing unit.*® This manual contains lesson outlines. reference materfals, and
suggested methods of tnstruction.

Aircrew coordination iraining hicludes the same elements [ound in most
CRM courses: communicalions, situational awareness. leadership and
[ollowerslip, dccision inaking, asd mission amalysis. The suggested
wethods of instruclion include prework (self-study). group exercises,
workshop seminars, tutoring, structured peer pressure, and mission-
oriented simulalor training. Each unit {s encouraged (o tatior the presen-
{ation of course malerials as appropriate for thelr type of alrcraft, misston,
time. and [acilities.??

Strategic Air Command

The Strategic Atr Command (SAC] is currently in the process of coniract-
ing wilh a civilian fUm to develop and implemenl cockpit resource manage-
ment training for all of (he commsznd's weapon sysleres, SAC recognizes
that its raining ts oriented lowards technical lqiowledge and that training
deiiciencles exist in inlracrew comumunications. silualional awareness,
tecam leadership and followership, problen: selving, and decision making.
The contracted CRM training will eihance afrerew coordination by correct-
ing these deticienctes.”>

The Air Force s already reallzing the benefits to be gained from training
ils aircrews in the skills of cockpit resource management. Specialized
undergraduate pilot training {SUPT) will alow the AirTraining Command
to provide the foundation for follow-on CRM traiing by the¢ majfor com-
mands. Two ma jor commands, SAC and MAC, aiready have initfated CRM
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ratning for their crews. The next chapter provides guidelines for im-
plementing CRM training during SUF1'.
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Chapter 5

Implementing Cockpit

Resource Management

Training in Specialized
Undergraduate Pilot Training

in this study [ show lhat civiilan and militaty cockpit resource manage-
ment training enhasnces alrcrew coordination. Chapter 1 decuments poor
aircrew coordination as the ma jor cause of atrcraft acciderits and Identiiies
deficlencies In traditonal pilot fraining thal coniribule to this lack of
aircrew coordinatfon. Chapler 2 desciises cockpit resource management
as a program for enhancing the many skills required for effective aircrew
coordination. In chaplers 3 and 4, | review tralning methods used in
existing civilan and Afr orce CRM prograrus. In this chapter. § summarize
the steps the Air Training Comin:und will need to take to initiate CRM
training durlng specialized undergraduate pllot trafning. I then make
program-specific recommendations for implementing ceckpit resource
managgcioent {ralning in SUPT.

Organizational Support

#rof J. Richard Hackinan of Harvard Universily observed that for the
cockpit team fo be successful, crew members must expand the team concept
to Include anyone in the organizatien who can alfect thc safely and
efficiency of their fight.! Implement g a successful CRM tralning program
in Air Training Command willrequire support at «very levelof the conwmuand,
from the senlor stafl to squadron instructors.

For CRM tralning to produce lasting bchavioral change, the atti{udes
developed lhrough CRM (ralning must be supported (hroughout the com-
mand by training. malerial resources, policies, and regulations. Afr Train-
ing Comumand should “rcinforce the view Lthat crewmembers are responstble
as a team for the safe conduct of a flight” by adjusting policies and
regulations lo reward elfective crew performance as well as Individual -
perfermance.” The tmplementation of the CRM training program should
begin by “helping those who have autherily and responsibility for the
deslgn. management.and regulation of crews learn how lo create perfor-
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mance environments that will actively supgorl the kinds of behaviors and
attitudes that arc laught in CRM courses.”

Alr Traiming Command should conduct briefings {or s personnel Lo
fncrease Lhclr awareness of CRM and how thelr support will contribute {o
the success of the program. The brielings should define CRM. provide an
oveivlew of CRM concepts. and outline the planned ATC cockpit resource
management training program. Seminars may be used {n con junction wlth
the CRM awareness briefings as an iniroductory program for designated
slafl persoruicl.

The nexl ciitical step is lo traln evalualors and instruclors. Their
critiques and In-llight cvaluatlons of actual aircrew perfoimance can roake
or hreak the program, Instructors and evaluators must recclve inlensive
CRM trainlig abeve and beyond thal giveirto ot hercrew members lo develop
Lhe judgement Lo identy Individual and crew problems correctly.

The next consideratllon is Lo ensure Lthal student pilels undeistand and
support Uie purpose and goals of cockpit resource management training.
The conceptls must be prescnted in terins familiar to the students, not in
the jargon of the psychologist or educalor in academia. Student back-
giound and experience. or lack thereof, should be considered in seiecting
training melhods and media that will kecp interest and mwtivation high.
Appendlx B oullines reconunended phases for ATC's cockpit resource
management tratning.

Training Integration

Mosl att¢rew Lraining programs leach cockpit resource management
through thirce-day workshops followed by recurring semiannual or annual
LOFT or MOST siinulations. Workshops are economical when pilots must
take time out from normal dulies for tcaining, espccetally if they haveto travel
totraining localions, However, these workshops limnit Lhe tine available for
students lo absorb and tinlemalizc wiwat they have learmed,

The ASr ‘Training Comwmiand. by totally integrating cockpit resource
managenent with other traning requirements duting SUPT, can present
CRM ualntiig in one- to lwo-hour blccks spread over several weeks rather
than compressing il into a three-day work.shop, Tiis approach will give
sludent pilots more time to inlernall:c<e CRM coneepts and skills. Integrating
CRM tralning during SUPT. comblned with the follow-on lralning pitots will
recelve in the MAJCOMSs. will creale a lolai training program Lhal wili
reinforce CRM skills throughoul a pllot’s career.

In addlitlon, the Air Traintng Command needs lo integrate Lhe emerging
technologies of compuler-based Instruction and interactive videos into Its
CRM programs. Inlcractive video presentations can be easlly intcgraled
with existing training and wiil penmnitstudentls to progress al their own rate.
InteracUve video allows students (o choose aniong alterniative courses of
action and then see Lthe consequences of thetlr decislons played back on
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video. Tiese medla will allow sludents to interacl In realistic problem-
solving scenarios and provrde fecdback on (hie effecliveness of their actlons.
This new technolegy can provide the advantages of interaclion In a self-
paced training environment and tiocs not reyuire a highly trained {acilitator.
Interactive video may he a pailicularly clleclive substitute {or wot'kshops
when the experlence level of the studentis is very low, as during SUPT.

Tanker-Transport Track

The currenl, single-track undergraduale pilot training (UPT) program
ulllizes a llghter-type airerafl, the T-38, fer all advanced pllot training.
However. hecause the T-38 airframe has “hItherent design limilations, the
present tralning . . . does nol address many of the spccific needs of the
approximalcly GO percent majorily [ef the UFT cadcls] bound for mulijcrew,
multiengine arcrafl.™  To eorrect Lhis shortcoming, implecmentatlon of
SUPFT includes the acquisition of a lankcer-transport lraining system (TTTS)
aircrafl. 1t wiil be a commercially available business jcl modified to meet
the opcrational iraining regurenients of the tanker-transport irack.? As LU
GenJolm A.Shaud said, “The Tanker Transpoit Tralning System will permit
ATC lo train erew leadership in a multiengine aircrall system for thc first
Uni¢ since we retired the World War 11 vintage B-25 In 1859.°® }ie also noted
{hat

throug): the years. ATC has peepared asplring aviators t0 make tie most of thelr
indivtduad lalents and skills. As we move into a new era in pilol tEinbiy with the
TTTS. we conyuuc that process of relincment. ‘11ils litge, It means renewed emphasis
en nvilatien's erjulvalent of teamn play—aircxrew cvordination.”

The TT1S aircraft and simulators will provide lanker-transpoit pilots with
opportunities for advanced CRM skill development. Two student pilots will
be (lying with one instructor in the I'fTS aircrait and simulator. which will
1equire aircrew ceordination as an inlegrat part of evvery teaining sortie.
Since an instructor will be at one set of controls most of the time, the
studcnts should have specific crew coordination duties that they must
peiform from Lhe ~jump seal.” These dulles should include reading check-
lists, clearing for conllicting trafQc. alding in sftuational awareness. and
possibly eperating radlos. Although they should lcave the teaching {o the
(nstzuctors, students should be encouraged to assert themisclves il they see
an unsafe slluation developing. Student pilols (n the tanker-transpoit
track should practice CRM skills during planning, execution, and critique
of simulator and aircraft misslons.

Tanker-transport instructors shouid have pulor cxperience (lying lanker-
transport aircialt. The Alr Training Comumand's pilot instructor training
(PI1) for tanker-transport track instructors should include a comprehensive
CRM training program. Until ATC develops sufliclent CRM expertise within
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thecomsand, {instiuctors should allend a cividan-contracted CRM semunar
or complete one of the MAC or SAC instructor courses.

The tanker-transport advanced i1ack of SUPT shouid Include a fully
Integrated, comprehensive coursce in cockpil resource management. In this
paper | have provided the background information for developing and
implementing such a course, Appendix C is a list of training tasks Lhat
should form the basis of a SUPT cockpil resource management itraining
program.

Bomber-Fighter Track

As noted earlier, the design lunjtations of the 1°-38. which will provide
{iraining in the Gghier-bomber track. do not afford the same opportunitlies
as the TTTS aircrafl {or developing CRM skills. Nevertheless. pilols (n the
fighter-bomber track would benefit frore a linlited CRM program tailored Lo
lhelr needs. Leadership. communicalions, situallonal awareness, problem
solving. and critique arc important siills for all pilots.

The need for alrcrew coerdination training in mullicrcw aticraltl is ob-
vious. Bccause the B-52, as well as the B-1 and B-2, reqQuires multiseat
crews and because the crews on these aircrafl {ly complex missions. bomber
pilots have even more to galn from CRM training than tanker-transport
pilots. Moreover, since the tncreastngly cernplex nalure of (i cncmy threat
environment requires that fighters gerform as teanis in combating those
threats, even single-seat fighter pilols have much (o gain from CRM
training. CRM Ltraiaing improves lezm performance. Skills in leadership,
sltuational awareness, problem solving, interpersonal cornmunications,
and critique are as importani, “wiih some modtf.cations, Lo the pllots
manning a flight of Tactical Alr Command A-7's as il is to the pilots. flight
englnecrs, and loadmasters crewing a C-5."#

An ofi-the-shelf version of a CRM taining program is not recommended
for pilots of single-seal aircrafl, However, many of the iraining objeclives
should be modified and tailored lo mcct the untque requircinents of those
pliots. The flghter-bomber track should include a block of academic
fnstruction on the basic elemcnits of cockpit resource management. Train-
ing requirements for this course may bc dcveloped from a subsct of the
tanker-iransporl course. The content should be tailored to the specliic
bomber and Gghler missions.

Undergraduate Navigator Training
Ilmproving aircrew coordination tequires enhancing the skills of all crew
members. Afr Tvainimg Convnand provides Lltial crew lraining Lo bolh

pllols and navigalors and. therefcre, should provide cockpit resource
management training in undergraduate navigator training (UNT) as well as
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SUP1. Both the existing Military Arliit Conmiand cockpil resource
managemenlt training and the CRM program heing developed for Strategic
Aur Commuand train navigators. Air Training Command can betler meet the
needs of the MAJC@Ms by intcgraiing CRM training into UNT cuwricutum.

Summary of Recommendations

Cockpit resource management training is an cffective new approach to
enhancing aircrew coordination, thus incrcasing the salety and mission
eflectiveness of Afr Force flight crews. SUFT should include cockpit
resource management training as a (oundation on which thc mnajer coni-
mands can build according to their needs. CRM includes many iraining
objeclives that are valuatlc to tanker-transport pilots and all other aircrew
mermbers. [n sum,

1. The advanced {anker-transport track of SUPT should include a fully
{nlegraled. comprehensive course in cockpit resource management.

2. The fighter-bomber track should tmclude instruction in the basic
elements of cockpil resource management.

3. Air Training Comrnand should ensure that all ATC staf{ pcrsonncl
receive briefings {o Increase their awarencss of CRM and how their support
conttibutes to the success of the program.

4. Instructors and evaiualors sheuld receive intensive CRM (raining
above and bcyond lhal given to other crew members, to develop the
judgement to Identify individual and crew problems corrcctly.

5. Afr Training Comunand should review undergradualc navigalor train-
ing for the [easibility of integrating CRM training cbjectives into the cur-
ricufum.
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Appendix A

Appropriate Cockpit Resource Management
Instructional Methods

Rank Order:

Line-orlented Might tralning {LOFT; and critique

Seminars based on CRM case studies

Increasing the Check Alrman's role in proroting CRM

Gtving indlvidual or ccew recognlllon [or excellence In CRM
Inicraclive audlovisual tuiorlals

Instructor/Check Airman confcrences

Contract (ralalng usiig CRM specialisls

Classroom prescintations and lectures

Emphasizing CRM through in-housc mcdia and publicity progruns
10. Crew member coulerences

11. Role-playing and game-based simulalions ,
12. Dislributing CRM hand-oul inatcrials ]
13. lolerdcpartimental vigllallons 4
4. ‘Tradiltonal élicdde/lape/video carrels
15, Hemc-sludy programs

16. Commcrcial correspoudence course k

DR NG ;R
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Appropriate Cockpit Resource
Management Training Media

Rank Order;

18.

19.

20.

21.

Fujl-molien sirnulator
Video replay of (light simulator sessions

Video reenactments of CRM accidetts/incidents

Reports: accident. incident, and ASRS
Nonmeot fon sinulator

Company communicatlions

Lectures. brieflngs, and guest speakers
NASA Pubiications {*Callback.” elc))
Videocassette instructional tapes
“Flight Safety Foundation Bultetins”
Compuler terminals (PLATOC, elc))
Videotaped intcrvlews with CRM expcerts
Slide-tape presentations and reenactnients
Joumal and periodical art.cles o1 CkM
Random access medla presentatlor.
Cockpit procedures tralner

. Lasct-disc systems

Aclual aircraft tralning
Programmed instruction workbooks
Audlo tape review materlal

Cockpit mock-up
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Appendiz B

Application of Training Techniques

Techniques

Atltude inventery
Homestudy

Culded observation
Individualized prewerk
Classroom instruction
Interpessonalindices
Workshop/seminar
Case studles

Group excrcises
Situational leadership
Panels

Role-playing
Continuing training
Sinelured peer pressure
Part task training
Evaluation critique
LOFT/MOST

Phase ! Phase 2
x x
x x
x x
x x
x x
x
X b d
x x
X X
x x

x
x
x

Phase 3

X
X
X
X
X

Ea T T T T

X

Phase 1: introdiction/niottvation

IMhase 2: Transmisslon of knowledge

Phase 3: Skill acquisilion

Bourte: AMapud Foer Colpk Re sowrse UaTmmerver® Vg Noved Ve of 0 NASA/MAC wokahag 66 May 1986, od. (karry W. Gelnly and I Claytan
Ao, ce, conderence Qudlcetian 2456 Malfca P, Cadf: NASA Aes Rewnrvh Ceywer, 196
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Appendixz C

Specialized Undergraduate Pilot Training—
Aircrew Coordination Training

Master Task Listing

Comprebend the smpact of leadership on crew coordination.
A ldenlfy differences in leadership styles.

1.
2.
3.
4.

Cite examples of high concemn for perfornance. low concemn for people.
Cite examples of low concern for perfocmance. low concern for people.
Cite examples of high concem for people. low concem for perfosmance.
Cite exaunples of high concern for people. high concem for perfoanance,

B. 1denUfy behavioral characterislics of ellcctive leadership.,
C. Identify characterisUcs of your leadesship style.
D. Comprehend the concept of “assertiveness batance.”

1.
2.

State the Impact of assertiveness o2n crew coordinatton.
Cite @mmples of poor asaertive behavior.

E. Understand the concept of “team leadership.”

1
2.
3t
4

5.

Define the slatutory austhority of command.

Dcflne and cite examples of designated leadeiship roles.
Definne and cite examples of desi@ated followership roles.
Define and clte examples of functional Icadership roles.
Dcfine and cite examrples of functonal foliowership roles.

Comprchend the eflect of communlcations on crew coordination.

A. Befine Interpersonal communlcations.

1.
2.
8. Understand the efflect on the message sender of the behavioral response by the

Cile examples of verbal and nonverbal communicalions.
Identif y responsiblities of senders and receivers.

message recelver.

)%
2.
3.

Definc and cite exampies of conflination.
Define and cite examplcs of rejectton.
Definie and cite examrples of discanfiination.
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C. Identlfy bardiers Lo efleclive communicallons.

1.  Dcfine and cile examyples of semantlc distortion.
2. Define and clle examples ol status differential.
3. Deline and clle exampics of serfal distortion.
4. Deline and cllc examples olinformalion overload.
S. Deline and clte examples oflinformatton underload.
D. Identify methods for overcoinlng barriers Lo communtcation.

1. Define and cite examples o feffeclive Uslening.
2. Define and clle examples of constructlve feedback.

i, Comprehend the relationship between situatlional awareness and crew coordination.

A. Explain the concept of situational awareness and its effect on wircrew perfor-
mance.

1. Understand the effect of individual perceptions and reality on situational
awarencss.

2. Explain the relationship bhetween individual and crew situational aware-
ness.

3. Identify and assess environmental and situailonal cenditlons afecting
sltuational awaieness.

B. Recognize individual behaviors that degrade silnallonal awareness.,
Stale the effects oftask overload on sltuational awareness.

Stale the effects of boredom on sltuatlonal awarcness.

State the effects of complacency on sltuational awareness.

Siate the efl'ects of uncertainty on sltuational awareness.

Slate the effects of frus(ration and anger on sltuallonal awareness.
State the eflects of fatigue and siress on situational awareness.
State the eflecls of cock]it distractions on situatlonal awareness.
C. Recognize group behaviors that degrade sltuational awareness.

NGO e N

I. Explain and clle examples of the crew tendency to “press on regardless.”
2. Explain and cllc examples of the concept of “group think.”

3. [Exyplafn and cilc examples of the group behavior expressed by “niot playing
with a [ull deck.”

4. Explain and clte examples of gioup behavlor expressed as “too much 100
soon, Loo little too late.”

IV, Identify techiigues for improving nission preparation through elieciive crew coor-
dination.

A. Stlale the impact of thorougtt versus incomplete premtsston planning.
B. Identily elements of an elfectlve aircrew briefing.
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C.

{dentify methods of eftfective resource rnanagement.

A
B.
&
D.
I
F.

g

H.

Identily and state the ellect of elfective premission critique.

Identify all available resources and slate their impact on aircrew performance.
State the fmpact of task overload on crew ceordinatfon.

Slate Lhe impact of task underload on crew coordinalion.

Clte examples of Ihe henefits of delegating responsibllity.

State thc fmpact of pricritizing tasks on crew coordination.

State the Ilmpacl of situationnal awarcness on resource management,

Idenlify technlques of eflectlve monitoring of all aspests of aircraft and aircrew
perfommeance.

State the benefits of nngofng mission ceitlque.

Apply an effectlve problern-solving process.

A.
B.
C.

Slale the eflccts of mqulry on the problem-solving process.
State the effects of advocacy on the preblern-solving process.
Explain the fmpact of conllict resolution on the problem-solving process.

1. Describe the concept of synergy and its Impact on the problem-solving
process.

Describe the decision-making responsibilities of each crew member.
1. Comprehend the concept of judgement as "experience applfed.”

State the benefits of review and critique of the problern-solving and decislon-
making process.
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Glossary

Advocacy—Obligation to spcak oul In support of an altematle course of
acllon. and alter a decision Is made and acceptled, to remain vigilant
thercaller.

Conflrmation—Acknowledging and accepting a message and ils sender.

Coanflice—An Inlerpersonal event that arfises when Individual or group
needs and goals are Incompalible or when the parties perceive themselves
In a win-or-lose situation.

Constructive feedback—A dcscriptive, specific, well-timed response that
fecuses on modifiable behavior, promotes opermess and trust. and clarifies
communications.

Decision making—The process of selecting a couise of actlon from avait-
able options, based on informalion available at the time.

Designated leader or follower—The leadcr or follower cstablished by
iradition. social order. or appointment.

Diseonfirmatlon—Ignoring the sender and Lthe message entirely.
Discretionary behavior—Thal behavier and aclivily for which specific

procedutes arce nol established n exisling regulations. direclives, and
technical publications.

Effective listening—Listening for Lthe real substance of a message. You
listen critically to hear what is said. and you llslen creatively to hear what
ts meant, but nol sald.

Feedback—Response messages Lhat clarily and ensure that meaning is
transferred.

Functionai follower—The person who defers to the person who has the
mosl Information or knowledge In a particular sltuation.

Functional leader—The person in charge as defined by the nioment and
the situation: the person who. mementerily and temporarily, has the mest
Information or knowledge about the current situation.

Human factors—Any combination of human attributes, characterislics. or
limitalions that in any way affects thie crew. afiplane. environment, mission,
and/or management. relationship,

Information overload—A condifion where too much inforrnatlou is avail-
able.
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infororation enderload—A condilion where (00 little inlocrination Is avail-
able.

Inguisy-—Queslioning and invesligaling your perception ol (h¢ current
situation or what otlher crew members are doing; sceking information you
do not have: concern fer “what” is right, nol “who” is right.

Operationally relevant communicalions—7Thosc task-orienied hilerper-
senal conununicailons that are dileclly involved and relaled lo command,
conirei. and Oight accomplishment.

Re jection—Acknowledging and accepting the sciider of a message. but nol
ils conlent-

Seilf-concept—The mcnlal Image you have of yourself: how people see
themselves and thelr sltuation.

Sclf-estcem-.~Confidence and satisfaction wilth yourseil.

Semantic distortion—A condition lhai occurs when cither or both the
spcaker and lhe listencr assumc they understand whal was said.

Serial distortion—A condilion thal occur$ when the inlended meaning of
a message Is changed as the message passes [rom peison 1o person.

Situational awareness—\ realiz.atfon of whal is going on at Lhe momcnt in
reiallon to what has gonc on In the past and whal may go on In the
imimediale fulure.

Status &iffeventinl—A perception ibal your raling or posilion is uneguat
to Uhe raling or positlon of other persons in a soctal order, class, or
prolession.
Syneigy—The lolal perfformance of a crew working {ogether is greater than
lhe sum of the performances of all of the crew members working inde-
pcndently.

Team leadershhip—The distnbulion ¢! Influence in a pairticular sliuation
belween the lcader and the fellewers In order to reach specillc goals,
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