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1. PURPOSE. This advisory circular (AC) presents guidelines 
for developing, implementing, reinforcing, and assessing Crew 
Resource Management (CRM) training programs for flight 
crewmembers and other personnel essential to flight safety. 
These programs are designed to become an integral part of 
training and operations. Guidelines are for reference by Federal 
Aviation Regulations (FAR) Parts 121 and 135 certificate holders 
to increase the efficiency with which flight personnel perform by 
focusing on communication skills, teamwork, task allocation, and 
decisionmaking. 

2. CANCELLATION. AC 120-51, Cockpit Resource Management 
Training, dated 12/1/89, is cancelled. 

3. RELATED FAR SECTIONS. 

a. Part 121, Subpart N - Training. Sections 121.400-405, 
121.409-422, 121.424, and 121.427. 

b. Part 121, Subpart O - Crewmember Qualifications. 
Sections 121.432-433, 121.434, and 121.440-443. 

c. Part 135. Subpart E - Flight Crewmember Requirements. 
Sections 135.243-245. 

d. Part 135, Subpart G - Crewmember Testing Requirements. 
Sections 135.293-295 and 135.299-301. 

e. Part 135, Subpart H - Training. Sections 135.321-331 and 
135.335-351. 

f. Special Federal Aviation Regulation No. 58. Advanced 
Qualification Program. 
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4. RELATED READING MATERIAL. 

a. AC 120-35B, Line Operational Simulations: Line-Oriented 
Flight Training, Special Purpose Operational Training, Line 
Operational Evaluation. 

b- AC 120-54, Advanced Qualification Program. 

NOTE: These AC's may be obtained from: 

Department of Transportation 
H-443.2 
General Services Section 
Washington, DC 20590 

c. For detailed information on the recommendations made in 
this AC, the reader is encouraged to review Crew Resource 
Management: An Introductory Handbook published by the Federal 
Aviation Administration (FAA) (Document No. DOT/FAA/RD-92/26). 
Additional background material can be found in Cockpit Resource 
Management Training: Proceedings of a NASA/MAC Workshop, 1987. 
The National Aeronautics and Space Administration (NASA) 
Conference Proceedings (CP) number is 2455. The National Plan 
for Aviation Human Factors defines research issues related to 
crew coordination and training. Copies of the preceding 
publications may be purchased from the National Technical 
Information Service, U.S. Department of Commerce, 5285 Port Royal 
Road, Springfield, Virginia 22161, (703) 487-4650. 

d. Descriptions of current research findings, methodological 
issues, and organizational experience can be found in 
Helmreich, R.L., and Wilhelm, J.A., (1991) "Outcomes of CRM 
Training," International Journal of Aviation Psychology, 1, 
287-300; in Helmreich, R.L., and Foushee, H.C., "Why Crew 
Resource Management: Empirical and Theoretical Bases of Human 
Factors Training in Aviation"; in Orasanu, J., "Decisionmaking in 
the Cockpit"; and in Gregorich, S.E., and Wilhelm, J.A., "Crew 
Resource Management Training Assessment". Each of the preceding 
appears as a chapter in Wiener, E.L., Kanki, B.G., and 
Helmreich, R.L. (in press), Cockpit Resource Management, Academic 
Press, Orlando, FL. 

5. BACKGROUND. Investigations into the causes of air carrier 
accidents have shown that human error is a contributing factor in 
60 to 80 percent of all air carrier incidents and accidents. 
Long term NASA research has demonstrated that these events share 
common characteristics. Many problems encountered by flightcrews 
have very little to do with the technical aspects of operating in 
a multiperson cockpit. Instead, problems are associated with 
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poor group decisionmaking, ineffective communication, inadequate 
leadership, and poor task or resource management. Pilot training 
programs historically focused almost exclusively on the technical 
aspects of flying and on an individual pilot's performance; they 
did not effectively address crew management issues that are also 
fundamental to safe flight. 

a. These observations have led to a consensus in industry 
and government that training programs should place emphasis on 
the factors which influence crew coordination and the management 
of crew resources. 

b. Coordinated efforts by representatives from the aviation 
community have produced recommendations for CRM training 
programs. While compliance is not mandatory, these 
recommendations provide a useful reference for understanding the 
critical elements of CRM training. 

c. Continuing NASA and FAA measurements of the impact of CRM 
training show that after initial indoctrination significant 
improvement in attitudes occurs regarding crew coordination and 
flight deck management. In programs that also provide recurrent 
training and practice in CRM concepts, significant changes have 
been recorded in flightcrew performance during Line Oriented 
Flight Training (LOFT) and during actual flight. CRM-trained 
crews operate more effectively as teams and cope more effectively 
with nonroutine situations. 

d. Research also shows that when there is no effective 
reinforcement of CRM concepts by way of recurrent training, 
improvements in attitudes observed after initial indoctrination 
tend to disappear, and individuals' attitudes tend to revert to 
former levels. 

6. DEFINITIONS. 

a. Human Factors. Human factors is a multidisciplinary 
field devoted to optimizing human performance and reducing human 
error. It incorporates the methods and principles of the 
behavioral and social sciences, engineering, and physiology. 
Human factors is the applied science which studies people working 
together in concert with machines. Human factors embraces 
variables that influence individual performance and variables 
that influence team or crew performance. 

( 1 ) It is recognized that inadequate system design or 
inadequate operator training can contribute to individual human 
error that leads to system performance degradation. Further, it 
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is recognized that inadequate design and management of crew tasks 
can contribute to group errors that lead to system performance 
degradation. 

b. Crew Resource Management (CRM). The application of team 
management concepts in the flight deck environment was initially 
known as Cockpit Resource Management. As CRM programs evolved to 
include cabin crews, maintenance personnel and others, the phrase 
Crew Resource Management has been adopted. 

(1) CRM now refers to the effective use of all available 
resources; human resources, hardware, and information. A current 
definition includes all other groups routinely working with the 
cockpit crew who are involved in decisions required to operate a 
flight safely. These groups include but are not limited to: 

(i) dispatchers 
(ii) cabin crewmembers 

(iii) maintenance personnel 
(iv) air traffic controllers 

(2) CRM is one way of addressing the challenge of 
optimizing the human/machine interface and accompanying 
interpersonal activities. These activities include team building 
and maintenance, information transfer, problem solving, 
decisionmaking, maintaining situational awareness, and dealing 
with automated systems. CRM training is comprised of three 
components: initial indoctrination/awareness, recurrent practice 
and feedback, and continual reinforcement. Each component must 
be continually renewed. 

7. THE MISSION OF CRM TRAINING. CRM training has been 
conceived to prevent aviation accidents by improving crew 
performance through better crew coordination. 

8. BASIC CONCEPTS OF CRM. CRM training is based on an 
awareness that a high degree of technical proficiency is 
essential for safe and efficient operations. Demonstrated 
mastery of CRM concepts cannot overcome a lack of proficiency. 
Similarly, high technical proficiency cannot guarantee safe 
operations in the absence of effective crew coordination. 

a. Experience has shown that lasting behavior changes in any 
environment cannot be achieved in a short time period, even if 
the training is very well designed. Trainees need awareness, 
practice and feedback, and continuing reinforcement: in a word, 
time to learn attitudes that will endure. In order to be 
effective, CRM concepts must be permanently integrated into all 
aspects of training and operations. 
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b . W h i l e t h e r e a r e v a r i o u s u s e f u l m e t h o d s i n u s e i n CRM 
t r a i n i n g t o d a y , c e r t a i n e s s e n t i a l s a r e u n i v e r s a l : 

( 1 ) CRM t r a i n i n g s h o u l d f o c u s o n t h e f u n c t i o n i n g o f 
c r e w m e m b e r s a s t e a m s , n o t a s a c o l l e c t i o n o f t e c h n i c a l l y 
c o m p e t e n t i n d i v i d u a l s . 

(2 ) CRM t r a i n i n g s h o u l d i n s t r u c t c r e w m e m b e r s h o w t o 
b e h a v e i n w a y s t h a t f o s t e r c r e w e f f e c t i v e n e s s . 

( 3 ) CRM t r a i n i n g s h o u l d p r o v i d e o p p o r t u n i t i e s f o r 
c r e w m e m b e r s t o p r a c t i c e t h e s k i l l s n e c e s s a r y t o b e e f f e c t i v e t e a m 
l e a d e r s a n d t e a m m e m b e r s . 

( 4 ) CRM t r a i n i n g e x e r c i s e s s h o u l d i n c l u d e a l l c r e w m e m b e r s 
f u n c t i o n i n g i n t h e s a m e r o l e s ( e . g . , c a p t a i n , f i r s t o f f i c e r , 
a n d / o r f l i g h t e n g i n e e r ) t h e y n o r m a l l y p e r f o r m i n f l i g h t . 

( 5 ) CRM t r a i n i n g s h o u l d , i n c l u d e e f f e c t i v e t e a m b e h a v i o r s 
d u r i n g n o r m a l , r o u t i n e o p e r a t i o n s . 

c . G o o d t r a i n i n g f o r r o u t i n e o p e r a t i o n s c a n h a v e a s t r o n g 
p o s i t i v e e f f e c t o n h o w w e l l i n d i v i d u a l s f u n c t i o n d u r i n g t i m e s o f 
h i g h w o r k l o a d o r h i g h s t r e s s . D u r i n g e m e r g e n c y s i t u a t i o n s , i t i s 
h i g h l y u n l i k e l y ( a n d p r o b a b l y u n d e s i r a b l e ) t h a t a n y c r e w m e m b e r 
w o u l d t a k e t h e t i m e t o r e f l e c t u p o n h i s o r h e r CRM t r a i n i n g i n 
o r d e r t o c h o o s e t h e a p p r o p r i a t e b e h a v i o r . B u t p r a c t i c e o f 
d e s i r a b l e b e h a v i o r s d u r i n g t i m e s o f l o w s t r e s s i n c r e a s e s t h e 
l i k e l i h o o d t h a t e m e r g e n c i e s w i l l b e h a n d l e d e f f e c t i v e l y . 

d . CRM i s d e f i n e d b y t h e f o l l o w i n g c h a r a c t e r i s t i c s : 

( 1 ) CRM i s a c o m p r e h e n s i v e s y s t e m o f a p p l y i n g h u m a n 
f a c t o r s c o n c e p t s t o i m p r o v e c r e w p e r f o r m a n c e . 

(2 ) CRM e m b r a c e s a l l o p e r a t i o n a l p e r s o n n e l . 

( 3 ) CRM c a n b e b l e n d e d i n t o a l l f o r m s o f a i r c r e w 
t r a i n i n g . 

( 4 ) CRM c o n c e n t r a t e s o n c r e w m e m b e r s ' a t t i t u d e s a n d 
b e h a v i o r s a n d t h e i r i m p a c t o n s a f e t y . 

( 5 ) CRM u s e s t h e c r e w a s t h e u n i t o f t r a i n i n g . 

( 6 ) CRM i s t r a i n i n g t h a t r e q u i r e s t h e a c t i v e 
p a r t i c i p a t i o n o f a l l c r e w m e m b e r s . I t p r o v i d e s a n o p p o r t u n i t y f o r 
i n d i v i d u a l s a n d c r e w s t o e x a m i n e t h e i r own b e h a v i o r a n d t o m a k e 
d e c i s i o n s on how t o i m p r o v e c o c k p i t t e a m w o r k . 
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(i) LOFT sessions provide an extremely effective 
means of practicing CRM skills and receiving reinforcement. 

(ii) Audiovisual (taped) feedback during debriefing of 
LOFT and other training is an excellent way for flight 
crewmembers to assess their skills as individuals and as team 
members. Bulk erasure of taped sessions is suggested to 
encourage candor among participants while assuring their privacy. 

(iii) In cases where simulators are not available, 
crewmembers can participate in group problem-solving activities 
designed to exercise CRM skills. Through taped feedback during 
debriefing, they can then assess the positive and negative 
behaviors of all crewmembers. 

(iv) Crewmembers may also participate in role-playing 
exercises. Such exercises permit practice in developing 
strategies for dealing with incidents and allow analysis of 
behaviors during those incidents. Again, taped feedback is 
useful for assessment and feedback during debriefing. Crews' 
abilities can be clearly observed in such areas as 
decisionmaking, teamwork, and leadership. 

(v) Attitude and/or personality measures can also be 
used to provide feedback to participants, allowing them to assess 
their own strengths and weaknesses. 

(7) Success of a CRM training program depends upon check 
airmen and instructors who are highly qualified and specially 
trained in CRM. 

9. FUNDAMENTALS OF CRM TRAINING IMPLEMENTATION. Research 
programs and airline operational experience suggest that the 
greatest benefits are achieved by adhering to the following 
practices: 

a. Assess the Status of the Organization Before 
Implementation. It is important to know how widely CRM concepts 
are understood and practiced before designing specific training. 
Surveys of flightcrews, observation of crews in line 
observations, and analysis of incident/accident reports can 
provide essential data for program designers. 

b. Get Commitment from All Managers, Starting with Senior 
Managers. CRM programs are received much more positively by 
operations personnel when senior managers, flight operations 
managers, and flight standards officers conspicuously support CRM 
concepts and provide the necessary resources for training. 
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F l i g h t o p e r a t i o n s m a n u a l s a n d t r a i n i n g m a n u a l s s h o u l d e m b r a c e CRM 
c o n c e p t s b y p r o v i d i n g c r e w s w i t h n e c e s s a r y p o l i c y a n d p r o c e d u r e s 
g u i d a n c e . 

c . C u s t o m i z e t h e T r a i n i n g t o R e f l e c t t h e N a t u r e a n d N e e d s o f 
t h e O r g a n i z a t i o n . U s i n g k n o w l e d g e o f t h e s t a t e o f t h e 
o r g a n i z a t i o n , p r i o r i t i e s s h o u l d b e e s t a b l i s h e d f o r t o p i c s t o b e 
c o v e r e d i n c l u d i n g s p e c i a l i s s u e s s u c h a s t h e e f f e c t s o f m e r g e r s 
o r t h e i n t r o d u c t i o n o f a d v a n c e d t e c h n o l o g y a i r c r a f t . T h i s 
a p p r o a c h i n c r e a s e s t h e r e l e v a n c e o f t r a i n i n g f o r c r e w m e m b e r s . 

d . D e f i n e t h e S c o p e o f t h e P r o g r a m . I n s t i t u t e s p e c i a l CRM 
t r a i n i n g f o r k e y p e r s o n n e l i n c l u d i n g c h e c k a i r m e n a n d 
i n s t r u c t o r s . I t i s h i g h l y b e n e f i c i a l t o p r o v i d e t r a i n i n g f o r 
t h e s e g r o u p s b e f o r e b e g i n n i n g t r a i n i n g f o r l i n e c r e w s . CRM 
t r a i n i n g m a y b e e x p a n d e d t o i n c l u d e d i s p a t c h e r s , c a b i n c r e w s , 
m a i n t e n a n c e p e r s o n n e l a n d o t h e r c o m p a n y t e a m m e m b e r s a s 
a p p r o p r i a t e . I t i s a l s o h e l p f u l t o d e v e l o p a l o n g t e r m s t r a t e g y 
f o r p r o g r a m i m p l e m e n t a t i o n . 

e . C o m m u n i c a t e t h e N a t u r e a n d S c o p e o f t h e P r o g r a m B e f o r e 
S t a r t u p . T r a i n i n g d e p a r t m e n t s s h o u l d p r o v i d e c r e w s w i t h a p r e v i e w 
o f w h a t t h e t r a i n i n g w i l l i n v o l v e t o g e t h e r w i t h p l a n s f o r i n i t i a l 
a n d c o n t i n u i n g t r a i n i n g . T h e s e s t e p s c a n p r e v e n t 
m i s u n d e r s t a n d i n g s a b o u t t h e f o c u s o f t h e t r a i n i n g o r a n y a s p e c t 
o f i t s i m p l e m e n t a t i o n . 

f . I n s t i t u t e Q u a l i t y C o n t r o l P r o c e d u r e s . I t h a s p r o v e d 
h e l p f u l t o m o n i t o r t h e d e l i v e r y o f t r a i n i n g a n d t o d e t e r m i n e 
a r e a s w h e r e t r a i n i n g c a n b e s t r e n g t h e n e d . M o n i t o r i n g c a n b e 
i n i t i a t e d b y p r o v i d i n g s p e c i a l t r a i n i n g t o p r o g r a m i n s t r u c t o r s 
( o f t e n c a l l e d f a c i l i t a t o r s ) i n u s i n g s u r v e y s t o c o l l e c t 
s y s t e m a t i c f e e d b a c k f r o m p a r t i c i p a n t s i n t h e t r a i n i n g . 

10. COMPONENTS OF CRM T R A I N I N G . T h e t o p i c s o u t l i n e d b e l o w h a v e 
b e e n i d e n t i f i e d a s c r i t i c a l c o m p o n e n t s o f e f f e c t i v e CRM t r a i n i n g . 
T h e y d o n o t r e p r e s e n t a f i x e d s e q u e n c e o f p h a s e s , e a c h w i t h a 
b e g i n n i n g a n d a n e n d . I d e a l l y , e a c h c o m p o n e n t i s c o n t i n u a l l y 
r e n e w e d a t e v e r y s t a g e o f t r a i n i n g . 

a . I n i t i a l I n d o c t r i n a t i o n / A w a r e n e s s . 

( 1 ) I n d o c t r i n a t i o n / a w a r e n e s s t y p i c a l l y c o n s i s t s o f 
c l a s s r o o m p r e s e n t a t i o n s a n d f o c u s e s o n c o m m u n i c a t i o n s a n d 
d e c i s i o n m a k i n g , i n t e r p e r s o n a l r e l a t i o n s , c r e w c o o r d i n a t i o n , a n d 
l e a d e r s h i p . I n t h i s c o m p o n e n t o f CRM t r a i n i n g , t h e c o n c e p t s a r e 
d e v e l o p e d , d e f i n e d , a n d r e l a t e d t o t h e s a f e t y o f l i n e o p e r a t i o n s . 
T h i s c o m p o n e n t a l s o p r o v i d e s a c o m m o n c o n c e p t u a l f r a m e w o r k a n d a 
c o m m o n v o c a b u l a r y f o r i d e n t i f y i n g c r e w c o o r d i n a t i o n p r o b l e m s . 
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( 2 ) I n d o c t r i n a t i o n / a w a r e n e s s c a n b e a c c o m p l i s h e d b y a 
c o m b i n a t i o n o f t r a i n i n g m e t h o d s . L e c t u r e s , a u d i o v i s u a l 
p r e s e n t a t i o n s , d i s c u s s i o n g r o u p s , r o l e - p l a y i n g e x e r c i s e s , 
c o m p u t e r - b a s e d i n s t r u c t i o n , a n d v i d e o t a p e d e x a m p l e s o f g o o d a n d 
p o o r t e a m b e h a v i o r a r e c o m m o n l y u s e d m e t h o d s . 

( 3 ) I n i t i a t i n g i n d o c t r i n a t i o n / a w a r e n e s s t r a i n i n g r e q u i r e s 
t h e d e v e l o p m e n t o f a c u r r i c u l u m t h a t a d d r e s s e s CRM s k i l l s t h a t 
h a v e b e e n d e m o n s t r a t e d t o i n f l u e n c e c r e w p e r f o r m a n c e . T o b e m o s t 
e f f e c t i v e , t h e c u r r i c u l u m s h o u l d d e f i n e t h e c o n c e p t s i n v o l v e d a n d 
r e l a t e t h e m d i r e c t l y t o o p e r a t i o n a l i s s u e s t h a t c r e w s e n c o u n t e r . 
M a n y o r g a n i z a t i o n s h a v e f o u n d i t u s e f u l t o s u r v e y c r e w m e m b e r s * 
S u r v e y d a t a h a v e h e l p e d i d e n t i f y e m b e d d e d a t t i t u d e s r e g a r d i n g 
c r e w c o o r d i n a t i o n a n d c o c k p i t m a n a g e m e n t . T h e d a t a h a v e a l s o 
h e l p e d t o i d e n t i f y o p e r a t i o n a l p r o b l e m s a n d t o p r i o r i t i z e 
t r a i n i n g i s s u e s . 

( 4 ) E f f e c t i v e i n d o c t r i n a t i o n / a w a r e n e s s t r a i n i n g i n c r e a s e s 
u n d e r s t a n d i n g o f CRM c o n c e p t s . T h a t u n d e r s t a n d i n g , i n t u r n , 
o f t e n i n f l u e n c e s i n d i v i d u a l a t t i t u d e s f a v o r a b l y r e g a r d i n g h u m a n 
f a c t o r s i s s u e s . O f t e n t h e t r a i n i n g a l s o s u g g e s t s m o r e e f f e c t i v e 
c o m m u n i c a t i o n p r a c t i c e s . 

( 5 ) I t i s i m p o r t a n t t o r e c o g n i z e t h a t c l a s s r o o m 
i n s t r u c t i o n a l o n e d o e s n o t f u n d a m e n t a l l y a l t e r c r e w m e m b e r 
a t t i t u d e s o v e r t h e l o n g t e r m . T h e i n d o c t r i n a t i o n / a w a r e n e s s 
t r a i n i n g s h o u l d b e r e g a r d e d a s a n e c e s s a r y f i r s t s t e p t o w a r d s 
e f f e c t i v e c r e w p e r f o r m a n c e t r a i n i n g . 

b . R e c u r r e n t P r a c t i c e a n d F e e d b a c k . 

( 1 ) CRM t r a i n i n g s h o u l d b e i n c l u d e d a s a r e g u l a r p a r t o f 
t h e r e c u r r e n t t r a i n i n g r e q u i r e m e n t . R e c u r r e n t CRM t r a i n i n g 
s h o u l d i n c l u d e r e f r e s h e r p r a c t i c e a n d f e e d b a c k e x e r c i s e s s u c h a s 
L O F T w i t h t a p e d f e e d b a c k ; o r a s u i t a b l e s u b s t i t u t e s u c h a s 
r o l e - p l a y i n g i n a f l i g h t t r a i n i n g d e v i c e a n d t a p e d f e e d b a c k . I t 
i s p a r t i c u l a r l y i m p o r t a n t t h a t t h e s e r e c u r r e n t CRM e x e r c i s e s t a k e 
p l a c e w i t h a f u l l c r e w , e a c h m e m b e r o p e r a t i n g i n h i s o r h e r 
n o r m a l c r e w p o s i t i o n . A c o m p l e t e c r e w w i l l a l w a y s b e s c h e d u l e d , 
a n d e v e r y a t t e m p t w i l l b e m a d e t o m a i n t a i n c r e w i n t e g r i t y . 
R e c u r r e n t t r a i n i n g LOFT w h i c h i n c l u d e s CRM s h o u l d b e c o n d u c t e d 
w i t h c u r r e n t l i n e c r e w s , a n d p r e f e r a b l y n o t w i t h i n s t r u c t o r s o r 
c h e c k a i r m e n a s s t a n d - i n s . 

( 2 ) R e c u r r e n t t r a i n i n g a n d f e e d b a c k a l l o w s p a r t i c i p a n t s 
t o p r a c t i c e n e w l y i m p r o v e d s k i l l s i n c o m m u n i c a t i o n s a n d 
i n t e r p e r s o n a l r e l a t i o n s h i p s a n d t o r e c e i v e f e e d b a c k o n t h e i r 
e f f e c t i v e n e s s . F e e d b a c k h a s i t s g r e a t e s t i m p a c t w h e n i t c o m e s 
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f r o m s e l f - c r i t i q u e a n d f r o m p e e r s , t o g e t h e r w i t h g u i d a n c e f r o m a 
f a c i l i t a t o r w i t h s p e c i a l t r a i n i n g i n a s s e s s m e n t a n d d e b r i e f i n g 
t e c h n i q u e s . 

( 3 ) E f f e c t i v e f e e d b a c k r e f e r s t o t h e c o o r d i n a t i o n 
c o n c e p t s i d e n t i f i e d i n I n d o c t r i n a t i o n / A w a r e n e s s t r a i n i n g a n d 
r e l a t e s t o s p e c i f i c b e h a v i o r s . P r a c t i c e a n d f e e d b a c k a r e b e s t 
a c c o m p l i s h e d t h r o u g h t h e u s e o f . s i m u l a t o r s o r t r a i n i n g d e v i c e s 
a n d v i d e o t a p e . T a p e d f e e d b a c k , w i t h t h e g u i d a n c e o f a 
f a c i l i t a t o r , i s p a r t i c u l a r l y e f f e c t i v e b e c a u s e i t a l l o w s 
p a r t i c i p a n t s t o v i e w t h e m s e l v e s f r o m a t h i r d p e r s o n p e r s p e c t i v e . 
T h i s v i e w i s e s p e c i a l l y c o m p e l l i n g i n t h a t s t r e n g t h s a n d 
w e a k n e s s e s a r e c a p t u r e d o n t a p e a n d v i v i d l y d i s p l a y e d . S t o p 
a c t i o n , r e p l a y , a n d s l o w m o t i o n a r e s o m e o f t h e p l a y b a c k f e a t u r e s 
a v a i l a b l e d u r i n g d e b r i e f i n g . A t t i t u d e s a n d b e h a v i o r s a r e e a s i l y 
s e e n , a n d a p p r o p r i a t e a d j u s t m e n t s a r e o f t e n s e l f - e v i d e n t . 

c . C o n t i n u i n g R e i n f o r c e m e n t . 

( 1 ) N o m a t t e r h o w e f f e c t i v e e a c h c u r r i c u l u m s e g m e n t i s 
( t h e c l a s s r o o m , t h e r o l e - p l a y i n g e x e r c i s e s , t h e L O F T , o r t h e 
f e e d b a c k ) , o n e - t i m e e x p o s u r e s a r e s i m p l y n o t s u f f i c i e n t . T h e 
a t t i t u d e s a n d n o r m s t h a t c o n t r i b u t e t o i n e f f e c t i v e c r e w 
c o o r d i n a t i o n h a v e d e v e l o p e d o v e r a c r e w m e m b e r ' s l i f e t i m e . I t i s 
u n r e a l i s t i c t o e x p e c t a s h o r t t r a i n i n g p r o g r a m t o r e v e r s e y e a r s 
o f h a b i t s . T o b e m a x i m a l l y e f f e c t i v e , CRM s h o u l d b e e m b e d d e d i n 
e v e r y s t a g e o f t r a i n i n g , a n d CRM c o n c e p t s s h o u l d b e s t r e s s e d i n 
l i n e o p e r a t i o n s a s w e l l . 

( 2 ) CRM s h o u l d b e c o m e a n i n s e p a r a b l e p a r t o f t h e 
o r g a n i z a t i o n ' s c u l t u r e . 

( 3 ) T h e r e i s a c o m m o n t e n d e n c y t o t h i n k o f CRM a s 
t r a i n i n g o n l y f o r t h e m a n a g e r s a n d c a p t a i n s . T h i s n o t i o n m i s s e s 
t h e e s s e n c e o f t h e CRM t r a i n i n g m i s s i o n : t h e p r e v e n t i o n o f 
c r e w - r e l a t e d a c c i d e n t s . CRM t r a i n i n g i s m o s t e f f e c t i v e i n t h e 
c o n t e x t o f t h e e n t i r e c r e w . T r a i n i n g e x e r c i s e s a r e r e q u i r e d t h a t 
i n c l u d e a l l c r e w m e m b e r s w o r k i n g t o g e t h e r a n d l e a r n i n g t o g e t h e r . 
I n t h e p a s t , m u c h o f f l i g h t c r e w t r a i n i n g h a s b e e n s e g m e n t e d b y 
c r e w p o s i t i o n . T h i s s e g m e n t a t i o n h a s b e e n e f f e c t i v e f o r m e e t i n g 
c e r t a i n t r a i n i n g n e e d s s u c h a s s e a t d e p e n d e n t t e c h n i c a l t r a i n i n g 
a n d u p g r a d e t r a i n i n g , b u t s e g m e n t a t i o n i s n o t a p p r o p r i a t e f o r CRM 
t r a i n i n g . 

( 4 ) R e i n f o r c e m e n t c a n b e a c c o m p l i s h e d i n m a n y a r e a s . 
T r a i n i n g s u c h a s j o i n t c a b i n a n d c o c k p i t c r e w t r a i n i n g i n 
s e c u r i t y c a n d e a l w i t h m a n y human f a c t o r s i s s u e s . J o i n t t r a i n i n g 
w i t h d i s p a t c h e r s , m a i n t e n a n c e p e r s o n n e l , a n d g a t e a g e n t s c a n a l s o 
r e i n f o r c e CRM c o n c e p t s . 
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1 1 . SUGGESTED CURRICULUM T O P I C S . T h e t o p i c s o u t l i n e d b e l o w h a v e 
b e e n i n c l u d e d i n m a n y c u r r e n t CRM p r o g r a m s . S p e c i f i c c o n t e n t o f 
t r a i n i n g a n d o r g a n i z a t i o n o f t o p i c s s h o u l d r e f l e c t a n 
o r g a n i z a t i o n ' s u n i q u e c u l t u r e a n d s p e c i f i c n e e d s . ( A p p e n d i x 1 
o f f e r s a s e t o f b e h a v i o r a l m a r k e r s f i t t i n g s u b t o p i c s w i t h i n e a c h 
t o p i c c l u s t e r . T h e s e m a r k e r s m a y b e h e l p f u l i n c u r r i c u l u m 
d e v e l o p m e n t a n d i n LOFT d e s i g n . ) 

a . C o m m u n i c a t i o n s P r o c e s s e s a n d D e c i s i o n B e h a v i o r . T h i s 
t o p i c i n c l u d e s i n t e r n a l a n d e x t e r n a l i n f l u e n c e s o n i n t e r p e r s o n a l 
c o m m u n i c a t i o n s . E x t e r n a l f a c t o r s i n c l u d e c o m m u n i c a t i o n b a r r i e r s 
s u c h a s r a n k , a g e , g e n d e r , a n d o r g a n i z a t i o n a l c u l t u r e , I n t e r n a l 
f a c t o r s i n c l u d e l i s t e n i n g s k i l l s a n d d e c i s i o n m a k i n g s k i l l s , 
c o n f l i c t r e s o l u t i o n t e c h n i q u e s , a n d t h e u s e o f a p p r o p r i a t e 
a s s e r t i v e n e s s a n d a d v o c a c y . M o r e s p e c i f i c s u b t o p i c s i n c l u d e t h e 
f o l l o w i n g : 

( 1 ) B r i e f i n g s . T r a i n i n g i n a d d r e s s i n g b o t h o p e r a t i o n a l 
a n d i n t e r p e r s o n a l i s s u e s , a n d t r a i n i n g i n e s t a b l i s h i n g o p e n 
c o m m u n i c a t i o n s . 

( 2 ) I n q u i r y / A d v o c a c y / A s s e r t i o n . T r a i n i n g i n t h e 
p o t e n t i a l b e n e f i t s o f c r e w m e m b e r s a d v o c a t i n g t h e c o u r s e o f 
a c t i o n t h a t t h e y f e e l i s b e s t , e v e n t h o u g h i t m a y i n v o l v e 
c o n f l i c t w i t h o t h e r s . 

( 3 ) C r e w S e l f - C r i t i q u e ( D e c i s i o n s a n d A c t i o n s ) . 
I l l u s t r a t i n g t h e v a l u e o f r e v i e w , f e e d b a c k , a n d c r i t i q u e f o c u s i n g 
o n t h e p r o c e s s a n d t h e p e o p l e i n v o l v e d . O n e o f t h e b e s t 
t e c h n i q u e s f o r r e i n f o r c i n g e f f e c t i v e h u m a n f a c t o r s p r a c t i c e s i s 
c a r e f u l d e b r i e f i n g o f a c t i v i t i e s , h i g h l i g h t i n g t h e p r o c e s s e s t h a t 
w e r e f o l l o w e d . A d d i t i o n a l l y , i t i s e s s e n t i a l t h a t e a c h 
c r e w m e m b e r b e a b l e t o r e c o g n i z e g o o d a n d b a d c o m m u n i c a t i o n s , a n d 
e f f e c t i v e a n d i n e f f e c t i v e t e a m b e h a v i o r . 

( 4 ) C o n f l i c t R e s o l u t i o n . D e m o n s t r a t i n g e f f e c t i v e 
t e c h n i q u e s o f r e s o l v i n g d i s a g r e e m e n t s a m o n g c r e w m e m b e r s i n 
i n t e r p r e t i n g i n f o r m a t i o n o r i n p r o p o s i n g c o u r s e s o f a c t i o n . 
D e m o n s t r a t i n g e f f e c t i v e t e c h n i q u e s f o r m a i n t a i n i n g o p e n 
c o m m u n i c a t i o n w h i l e d e a l i n g w i t h c o n f l i c t . 

( 5 ) C o m m u n i c a t i o n s a n d D e c i s i o n m a k i n g . D e m o n s t r a t i n g 
e f f e c t i v e t e c h n i q u e s o f s e e k i n g a n d e v a l u a t i n g i n f o r m a t i o n . 
S h o w i n g t h e i n f l u e n c e o f b i a s e s a n d o t h e r c o g n i t i v e f a c t o r s o n 
d e c i s i o n q u a l i t y . T h e r e a r e b e n e f i t s i n p r o v i d i n g c r e w s w i t h 
o p e r a t i o n a l m o d e l s o f t h i s g r o u p d e c i s i o n p r o c e s s . C r e w s may 
r e f e r t o t h e s e m o d e l s t o m a k e g o o d c h o i c e s i n s i t u a t i o n s w h e n 
i n f o r m a t i o n i s i n c o m p l e t e o r c o n t r a d i c t o r y . 
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b . T e a m B u i l d i n g a n d M a i n t e n a n c e . T h i s t o p i c i n c l u d e s 
i n t e r p e r s o n a l r e l a t i o n s h i p s a n d p r a c t i c e s . E f f e c t i v e 
l e a d e r s h i p / f o l l o w e r s h i p a n d i n t e r p e r s o n a l r e l a t i o n s h i p s a r e k e y 
c o n c e p t s t o b e s t r e s s e d . C u r r i c u l a c a n a l s o i n c l u d e r e c o g n i z i n g 
a n d d e a l i n g w i t h d i v e r s e p e r s o n a l i t i e s a n d o p e r a t i n g s t y l e s . 
S u b t o p i " s i n c l u d e : 

( 1 ) L e a d e r s h i p / F o l l o w e r s h i p / C o n c e r n f o r T a s k . S h o w i n g 
t h e b e n e f i t s o f t h e p r a c t i c e o f e f f e c t i v e l e a d e r s h i p t h r o u g h 
c o o r d i n a t i n g a c t i v i t i e s a n d m a i n t a i n i n g p r o p e r b a l a n c e b e t w e e n 
r e s p e c t i n g a u t h o r i t y a n d p r a c t i c i n g a s s e r t i v e n e s s . S t a y i n g 
c e n t e r e d o n t h e g o a l s o f s a f e a n d e f f i c i e n t o p e r a t i o n s . 

( 2 ) I n t e r p e r s o n a l R e l a t i o n s h i p s / G r o u p C l i m a t e . 
D e m o n s t r a t i n g t h e u s e f u l n e s s o f s h o w i n g s e n s i t i v i t y t o o t h e r 
c r e w m e m b e r s ' p e r s o n a l i t i e s a n d s t y l e s . E m p h a s i z i n g t h e v a l u e o f 
m a i n t a i n i n g a f r i e n d l y , r e l a x e d , a n d s u p p o r t i v e t o n e i n t h e 
c o c k p i t . T h e i m p o r t a n c e o f r e c o g n i z i n g s y m p t o m s o f f a t i g u e a n d 
s t r e s s , a n d t a k i n g a p p r o p r i a t e a c t i o n . 

( 3 ) W o r k l o a d M a n a g e m e n t a n d S i t u a t i o n a l A w a r e n e s s . 
S t r e s s i n g t h e i m p o r t a n c e o f m a i n t a i n i n g a w a r e n e s s o f t h e 
o p e r a t i o n a l e n v i r o n m e n t a n d a n t i c i p a t i n g c o n t i n g e n c i e s . 
I n s t r u c t i o n m a y a d d r e s s p r a c t i c e s ( f o r e x a m p l e , v i g i l a n c e , 
p l a n n i n g a n d t i m e m a n a g e m e n t , p r i o r i t i z i n g t a s k s , a n d a v o i d i n g 
d i s t r a c t i o n s ) t h a t r e s u l t i n h i g h e r l e v e l s o f s i t u a t i o n a l 
a w a r e n e s s . T h e f o l l o w i n g o p e r a t i o n a l p r a c t i c e s m a y b e i n c l u d e d : 

( i ) P r e p a r a t i o n / P l a n n i n g / V i g i l a n c e • I s s u e s i n c l u d e 
d e v o t i n g a p p r o p r i a t e a t t e n t i o n t o r e q u i r e d t a s k s , a s k i n g f o r a n d 
r e s p o n d i n g t o n e w i n f o r m a t i o n , a n d p r e p a r i n g i n a d v a n c e f o r 
r e q u i r e d a c t i v i t i e s . 

( i i ) W o r k l o a d D i s t r i b u t i o n / D i s t r a c t i o n A v o i d a n c e . 
I s s u e s i n v o l v e p r o p e r a l l o c a t i o n o f t a s k s t o i n d i v i d u a l s , 
a v o i d a n c e o f w o r k o v e r l o a d s , p r i o r i t i z a t i o n o f t a s k s d u r i n g 
p e r i o d s o f h i g h w o r k l o a d , a n d p r e v e n t i n g n o n e s s e n t i a l f a c t o r s 
f r o m d i s t r a c t i n g a t t e n t i o n f r o m c r i t i c a l t a s k s . 

( 4 ) I n d i v i d u a l F a c t o r s / S t r e s s R e d u c t i o n . T r a i n i n g i n 
t h i s a r e a m a y i n c l u d e d e s c r i b i n g a n d d e m o n s t r a t i n g i n d i v i d u a l 
c h a r a c t e r i s t i c s t h a t c a n i n f l u e n c e c r e w e f f e c t i v e n e s s . R e s e a r c h 
h a s s h o w n t h a t m a n y f l i g h t c r e w m e m b e r s a r e u n f a m i l i a r w i t h t h e 
n e g a t i v e e f f e c t s o f s t r e s s a n d f a t i g u e o n i n d i v i d u a l c o g n i t i v e 
f u n c t i o n s a n d t e a m p e r f o r m a n c e . T r a i n i n g m a y i n c l u d e a r e v i e w o f 
s c i e n t i f i c e v i d e n c e o n f a t i g u e a n d s t r e s s a n d t h e i r e f f e c t s o n 
p e r f o r m a n c e . T h e c o n t e n t may i n c l u d e s p e c i f i c e f f e c t s o f f a t i g u e 
a n d s t r e s s i n p o t e n t i a l e m e r g e n c y s i t u a t i o n s . T h e e f f e c t s o f 
p e r s o n a l a n d i n t e r p e r s o n a l p r o b l e m s a n d t h e i n c r e a s e d i m p o r t a n c e 
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o f e f f e c t i v e i n t e r p e r s o n a l c o m m u n i c a t i o n s u n d e r s t r e s s f u l 
c o n d i t i o n s m a y a l s o b e a d d r e s s e d . T r a i n i n g m a y a l s o i n c l u d e 
f a m i l i a r i z a t i o n w i t h v a r i o u s c o u n t e r m e a s u r e s f o r c o p i n g w i t h 
s t r e s s o r s . A d d i t i o n a l c u r r i c u l u m t o p i c s m a y i n c l u d e e x a m i n a t i o n 
o f p e r s o n a l i t y a n d m o t i v a t i o n c h a r a c t e r i s t i c s , s e l f - a s s e s s m e n t o f 
p e r s o n a l s t y l e , a n d i d e n t i f y i n g c o g n i t i v e f a c t o r s t h a t i n f l u e n c e 
p e r c e p t i o n a n d d e c i s i o n m a k i n g . 

1 2 . S P E C I A L I Z E D T R A I N I N G I N CRM. C O N C E P T S , A s CRM p r o g r a m s h a v e 
m a t u r e d , s o m e o r g a n i z a t i o n s h a v e f o u n d i t b e n e f i c i a l t o d e v e l o p 
a n d i m p l e m e n t a d d i t i o n a l c o u r s e s d e a l i n g w i t h i s s u e s s p e c i f i c t o 
t h e i r o p e r a t i o n s . 

a . A f t e r a l l c u r r e n t c r e w m e m b e r s h a v e c o m p l e t e d t h e I n i t i a l 
I n d o c t r i n a t i o n / A w a r e n e s s c o m p o n e n t o f CRM t r a i n i n g , a r r a n g e m e n t s 
a r e n e e d e d t o p r o v i d e n e w l y h i r e d c r e w m e m b e r s w i t h t h e s a m e 
m a t e r i a l . A n u m b e r o f o r g a n i z a t i o n s h a v e m o d i f i e d t h e i r CRM 
i n i t i a l c o u r s e s f o r i n c l u s i o n a s p a r t o f t h e i n i t i a l t r a i n i n g a n d 
q u a l i f i c a t i o n f o r new h i r e f l i g h t c r e w m e m b e r s r e q u i r e d u n d e r t h e 
F A R . 

b . T r a i n i n g f o r u p g r a d i n g t o c a p t a i n p r o v i d e s a n o p p o r t u n i t y 
f o r s p e c i a l i z e d t r a i n i n g t h a t d e a l s w i t h t h e h u m a n f a c t o r s 
a s p e c t s o f c o m m a n d . S u c h t r a i n i n g c a n b e i n c o r p o r a t e d i n t h e 
u p g r a d e p r o c e s s . 

c . T r a i n i n g i n v o l v i n g c o m m u n i c a t i o n s a n d t h e u s e o f 
a u t o m a t i o n c a n b e d e v e l o p e d f o r c r e w s o p e r a t i n g a i r c r a f t w i t h 
a d v a n c e d t e c h n o l o g y c o c k p i t s , o r f o r c r e w s t r a n s i t i o n i n g i n t o 
t h e m . 

1 3 . A S S E S S M E N T OF CRM T R A I N I N G PROGRAMS. I t i s v i t a l t h a t e a c h 
p r o g r a m b e a s s e s s e d t o d e t e r m i n e i f i t i s a c h i e v i n g i t s g o a l s . 
E a c h o r g a n i z a t i o n s h o u l d h a v e a s y s t e m a t i c a s s e s s m e n t p r o g r a m . 
A s s e s s m e n t s h o u l d t r a c k t h e e f f e c t s o f t h e t r a i n i n g p r o g r a m s o 
t h a t c r i t i c a l t o p i c s f o r r e c u r r e n t t r a i n i n g m a y b e i d e n t i f i e d a n d 
c o n t i n u o u s i m p r o v e m e n t s may b e m a d e i n a l l o t h e r r e s p e c t s . 
A s s e s s m e n t o f t h e t r a i n i n g p r o g r a m s h o u l d i n c l u d e o b s e r v a t i o n o f 
t h e t r a i n i n g p r o c e s s b y p r o g r a m a d m i n i s t r a t o r s a n d s e l f - r e p o r t s 
b y p a r t i c i p a n t s u s i n g s t a n d a r d s u r v e y m e t h o d s . 

a . T h e e m p h a s i s i n t h i s a s s e s s m e n t p r o c e s s s h o u l d b e o n c r e w 
p e r f o r m a n c e . T h e e s s e n t i a l a r e a s o f C R M - r e l a t e d a s s e s s m e n t 
i n c l u d e c o m m u n i c a t i o n s p r o c e s s e s , d e c i s i o n m a k i n g , t e a m b u i l d i n g 
a n d m a i n t e n a n c e , w o r k l o a d m a n a g e m e n t , a n d s i t u a t i o n a l a w a r e n e s s , 
a l w a y s i n b a l a n c e w i t h t r a d i t i o n a l t e c h n i c a l p r o f i c i e n c y . A n 
a d d i t i o n a l f u n c t i o n o f s u c h a s s e s s m e n t i s t o d e t e r m i n e t h e i m p a c t 
o f CRM t r a i n i n g a n d o r g a n i z a t i o n - w i d e t r e n d s i n c r e w p e r f o r m a n c e . 
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b. For optimal assessment, data on crewmembers' attitudes 
and behavior should be collected before CRM indoctrination and 
again at intervals after the last component of CRM training to 
determine both initial and enduring effects of the program. The 
goal should be to obtain an accurate picture of the 
organization's significant corporate personality traits before 
formal adoption of CRM training, and to continue to monitor those 
traits after implementation. 

c. Reinforcement and feedback are essential to effective CRM 
training programs. Crewmembers must receive continual 
reinforcement to sustain CRM concepts. Effective reinforcement 
depends upon usable feedback to crewmembers on their human 
factors practices and on their technical performance. 

d. Usable feedback requires consistent assessment. 
Crewmembers and those involved in training and evaluation should 
be able to recognize effective and ineffective human factors 
behaviors. It is not expected or intended that crewmembers 
should be formally evaluated and graded on the practice of CRM 
concepts. Rather, CRM concepts"should be included during 
briefing/debriefing phases of training. 

e. To summarize, the assessment program should: 

(1) Measure and track the organization's corporate 
culture as it is reflected in attitudes and norms. 

(2) Identify topics needing emphasis within the CRM 
program. 

(3) Ensure that all check airmen and instructors are well 
prepared and standardized. 

14. THE CRITICAL ROLE OF CHECK AIRMEN AND INSTRUCTORS. 

a. The success of any CRM training program ultimately 
depends on the skills of the people who administer the training 
and measure its effects. CRM instructors, check pilots, and 
course designers must be skilled in all areas related to the 
practice and assessment of CRM. It is important to note that 
these skills comprise an additional level to those associated 
with traditional flight instruction and checking. 

b. Gaining proficiency and confidence in CRM instruction, 
observation, and measurement requires special training for 
instructors and check pilots in many CRM training processes. 
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Among those processes are role-playing simulations, systematic 
crew-centered observation, administering LOFT programs, and 
providing usable feedback to crews. 

c. Instructors and check pilots also require special 
training in order to calibrate and standardize their own skills. 

d. In order to provide.maximum learning for all crewmembers, 
instructors and check airmen must use every available opportunity 
to emphasize the importance of crew coordination skills. The 
best results occur when the crews examine their own behavior with 
the assistance of a trained instructor who can point out both 
positive and negative CRM performance. Whenever highly effective 
examples of crew coordination are observed, it is vital that 
these positive behaviors are discussed and reinforced. 
Debriefing and critiquing skills are important tools for 
instructors and check pilots. (Behavioral markers of effective 
LOFT debriefings are shown in appendix 2.) 

e. Feedback from instructors and check airmen is most 
effective when it refers to the concepts that are covered in the 
initial indoctrination/awareness training. The best feedback 
refers to specific cases of specific behavior, rather than to 
generalities about behavior. 

15. EVOLVING CONCEPTS OF CRM: EXTENDING TRAINING BEYOND THE 
COCKPIT. Several air carriers have found it useful to extend CRM 
training to other operational groups. Their objective has been 
to improve the effectiveness of these groups and the quality of 
interactions between them and cockpit crews. 

a. Under the FAR, dispatchers share responsibility for the 
conduct of flight with captains. Both must agree that the flight 
can be completed safely. The importance of their coordination is 
the reason for broader and better interactive training of pilots 
and dispatchers. 

b. Cabin crews are also part of the team responsible for 
safe flight. The extension of CRM training to cabin crewmembers 
conditions still other team behaviors needed in normal and 
emergency situations. 

14 Par 14 
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c . M a i n t e n a n c e a c t i v i t i e s a r e a l s o t e a m e f f o r t s t h a t i n c l u d e 
i n t e r a c t i o n s w i t h t h e c o c k p i t . CRM t r a i n i n g f o r t h i s g r o u p 
e n h a n c e s m a i n t e n a n c e t e a m p e r f o r m a n c e a n d j o i n t a c t i v i t i e s w i t h 
f l i g h t c r e w s . 
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A P P E N D I X 1. CREW PERFORMANCE MARKER CLUSTERS 
( I t a l i c i z e d M a r k e r s a p p l y t o A d v a n c e d T e c h n o l o g y F l i g h t D e c k s ) 

T h e s e b e h a v i o r a l m a r k e r s a r e p r o v i d e d t o a s s i s t o r g a n i z a t i o n s i n 
p r o g r a m a n d c u r r i c u l u m d e v e l o p m e n t a n d t o s e r v e a s g u i d e l i n e s f o r 
f e e d b a c k . T h e y a r e n o t p r e s e n t e d a s a c h e c k l i s t f o r e v a l u a t i n g 
i n d i v i d u a l c r e w m e m b e r s . 

1. COMMUNICATIONS PROCESSES AND D E C I S I O N BEHAVIOR C L U S T E R . 

a . B r i e f i n g s . T h e e f f e c t i v e b r i e f i n g i s i n t e r e s t i n g a n d 
t h o r o u g h . I t a d d r e s s e s c o o r d i n a t i o n , p l a n n i n g , a n d p r o b l e m s . 
A l t h o u g h b r i e f i n g s a r e p r i m a r i l y a c a p t a i n ' s r e s p o n s i b i l i t y , 
o t h e r c r e w m e m b e r s m a y a d d s i g n i f i c a n t l y t o p l a n n i n g a n d s h o u l d b e 
e n c o u r a g e d t o d o s o . 

B e h a v i o r a l M a r k e r s 

(1) T h e b r i e f i n g e s t a b l i s h e s a n e n v i r o n m e n t f o r 
o p e n / i n t e r a c t i v e c o m m u n i c a t i o n s ( f o r e x a m p l e , t h e c a p t a i n c a l l s 
f o r q u e s t i o n s o r c o m m e n t s , a n s w e r s q u e s t i o n s d i r e c t l y , l i s t e n s 
w i t h p a t i e n c e , d o e s n o t i n t e r r u p t o r " t a l k o v e r " , d o e s n o t r u s h 
t h r o u g h t h e b r i e f i n g , a n d m a k e s e y e c o n t a c t a s a p p r o p r i a t e ) . 

( 2 ) T h e b r i e f i n g i s i n t e r a c t i v e a n d e m p h a s i z e s t h e 
i m p o r t a n c e o f q u e s t i o n s , c r i t i q u e , a n d t h e o f f e r i n g o f 
i n f o r m a t i o n . 

( 3 ) T h e b r i e f i n g e s t a b l i s h e s a " t e a m c o n c e p t " ( f o r 
e x a m p l e , t h e c a p t a i n u s e s "we" l a n g u a g e , e n c o u r a g e s a l l t o 
p a r t i c i p a t e a n d t o h e l p w i t h t h e f l i g h t ) . 

( 4 ) T h e b r i e f i n g c o v e r s p e r t i n e n t s a f e t y a n d o p e r a t i o n a l 
i s s u e s . 

(5) T h e b r i e f i n g i d e n t i f i e s p o t e n t i a l p r o b l e m s s u c h a s 
w e a t h e r , d e l a y s , a n d a b n o r m a l s y s t e m o p e r a t i o n s . 

( 6 ) T h e b r i e f i n g p r o v i d e s g u i d e l i n e s f o r c r e w a c t i o n s ; 
d i v i s i o n o f l a b o r a n d c r e w w o r k l o a d i s a d d r e s s e d . 

( 7 ) T h e b r i e f i n g i n c l u d e s t h e c a b i n c r e w a s p a r t o f t h e 
t e a m . 

( 8 ) T h e b r i e f i n g s e t s e x p e c t a t i o n s f o r h a n d l i n g 
d e v i a t i o n s f r o m s t a n d a r d o p e r a t i n g p r o c e d u r e s . 
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A P P E N D I X 1 . CREW PERFORMANCE MARKER C L U S T E R S f C o n t i n u e d ) 

(9) The briefing establishes guidelines for the operation 
of a u t o m a t e d s y s t e m s (for example, when systems will be disabled; 
which programming actions must be verbalized and acknowledged). 

(10) The briefing specifies pilot flying and pilot not 
flying duties and responsibilities with regard to automated 
systems. 

b . I n q u i r y / A d v o c a c y / A s s e r t i o n . T h e s e b e h a v i o r s r e l a t e t o 
c r e w m e m b e r s ' p r o m o t i n g t h e c o u r s e o f a c t i o n t h a t t h e y f e e l i s 
b e s t , e v e n w h e n i t i n v o l v e s c o n f l i c t w i t h o t h e r s . 

B e h a v i o r a l M a r k e r s 

( 1 ) C r e w m e m b e r s s p e a k u p a n d s t a t e t h e i r i n f o r m a t i o n w i t h 
a p p r o p r i a t e p e r s i s t e n c e u n t i l t h e r e i s s o m e c l e a r r e s o l u t i o n . 

( 2 ) " C h a l l e n g e a n d r e s p o n s e " e n v i r o n m e n t i s d e v e l o p e d . 

( 3 ) Q u e s t i o n s a r e e n c o u r a g e d a n d a r e a n s w e r e d o p e n l y a n d 
n o n d e f e n s i v e l y . 

( 4 ) C r e w m e m b e r s a r e e n c o u r a g e d t o q u e s t i o n t h e a c t i o n s 
a n d d e c i s i o n s o f o t h e r s . 

( 5 ) C r e w m e m b e r s s e e k h e l p f r o m o t h e r s w h e n n e c e s s a r y . 

(6) Crewmembers question status and programming of 
automated systems to confirm situational awareness. 

c . C r e w S e l f - C r i t i q u e R e g a r d i n g D e c i s i o n s a n d A c t i o n s . 
T h e s e b e h a v i o r s r e l a t e t o t h e e f f e c t i v e n e s s o f a g r o u p a n d / o r a n 
i n d i v i d u a l c r e w m e m b e r i n c r i t i q u e a n d d e b r i e f i n g . A r e a s c o v e r e d 
s h o u l d i n c l u d e t h e p r o d u c t , t h e p r o c e s s . a n d t h e p e o p l e i n v o l v e d . 
C r i t i q u e m a y o c c u r d u r i n g a n a c t i v i t y , a n d / o r a f t e r c o m p l e t i n g 
i t . 

B e h a v i o r a l M a r k e r s 

( 1 ) C r i t i q u e o c c u r s a t a p p r o p r i a t e t i m e s , w h i c h m a y b e 
t i m e s o f l o w o r h i g h w o r k l o a d . 

( 2 ) C r i t i q u e d e a l s w i t h p o s i t i v e a s w e l l a s n e g a t i v e 
a s p e c t s o f c r e w p e r f o r m a n c e . 

( 3 ) C r i t i q u e i n v o l v e s t h e w h o l e c r e w i n t e r a c t i v e l y . 
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( 4 ) C r i t i q u e m a k e s a p o s i t i v e l e a r n i n g e x p e r i e n c e . 
F e e d b a c k i s s p e c i f i c , o b j e c t i v e , u s a b l e , a n d c o n s t r u c t i v e l y 
g i v e n . 

( 5 ) C r i t i q u e i s a c c e p t e d o b j e c t i v e l y a n d n o n d e f e n s i v e l y . 

d . C o m m u n i c a t i o n s / D e c i s i o n s . T h e s e b e h a v i o r s r e l a t e t o f r e e 
a n d o p e n c o m m u n i c a t i o n . T h e y r e f l e c t t h e e x t e n t t o w h i c h 
c r e w m e m b e r s p r o v i d e n e c e s s a r y i n f o r m a t i o n a t t h e a p p r o p r i a t e t i m e 
( f o r e x a m p l e , i n i t i a t i n g c h e c k l i s t s a n d a l e r t i n g o t h e r s t o 
d e v e l o p i n g p r o b l e m s ) . A c t i v e p a r t i c i p a t i o n i n t h e d e c i s i o n m a k i n g 
p r o c e s s i s e n c o u r a g e d . D e c i s i o n s a r e c l e a r l y c o m m u n i c a t e d a n d 
a c k n o w l e d g e d . Q u e s t i o n i n g o f a c t i o n s a n d d e c i s i o n s i s c o n s i d e r e d 
r o u t i n e . 

B e h a v i o r a l M a r k e r s 

( 1 ) O p e r a t i o n a l d e c i s i o n s a r e c l e a r l y s t a t e d t o o t h e r 
c r e w m e m b e r s . 

( 2 ) C r e w m e m b e r s a c k n o w l e d g e t h e i r u n d e r s t a n d i n g o f 
d e c i s i o n s . 

( 3 ) " B o t t o m l i n e s " f o r s a f e t y a r e e s t a b l i s h e d a n d 
c o m m u n i c a t e d . 

( 4 ) T h e " b i g p i c t u r e " a n d t h e g a m e p l a n a r e s h a r e d w i t h i n 
t h e t e a m , i n c l u d i n g f l i g h t a t t e n d a n t s a n d o t h e r s a s a p p r o p r i a t e . 

( 5 ) C r e w m e m b e r s a r e e n c o u r a g e d t o s t a t e t h e i r own i d e a s , 
o p i n i o n s , a n d r e c o m m e n d a t i o n s . 

( 6 ) E f f o r t s a r e m a d e t o p r o v i d e a n a t m o s p h e r e t h a t 
i n v i t e s o p e n a n d f r e e c o m m u n i c a t i o n s . 

(7) Initial entries and changed entries to automated 
systems are verbalized and acknowledged. 

2 . TEAM B U I L D I N G AND MAINTENANCE C L U S T E R . 

a . L e a d e r s h i p F o l l o w e r s h i p / C o n c e r n f o r T a s k s . T h e s e 
b e h a v i o r s r e l a t e t o a p p r o p r i a t e l e a d e r s h i p a n d f o l l o w e r s h i p . 
T h e y r e f l e c t t h e e x t e n t t o w h i c h t h e c r e w i s c o n c e r n e d w i t h t h e 
e f f e c t i v e a c c o m p l i s h m e n t o f t a s k s . 
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B e h a v i o r a l M a r k e r s 

(1J A l l a v a i l a b l e r e s o u r c e s a r e u s e d t o a c c o m p l i s h t h e 
j o b a t h a n d . 

( 2 ) F l i g h t d e c k a c t i v i t i e s a r e c o o r d i n a t e d t o e s t a b l i s h 
a n a c c e p t a b l e b a l a n c e b e t w e e n r e s p e c t f o r a u t h o r i t y a n d t h e 
a p p r o p r i a t e p r a c t i c e o f a s s e r t i v e n e s s . 

( 3 ) A c t i o n s a r e d e c i s i v e w h e n t h e s i t u a t i o n r e q u i r e s . 

( 4 ) A d e s i r e t o a c h i e v e t h e m o s t e f f e c t i v e o p e r a t i o n 
p o s s i b l e i s c l e a r l y d e m o n s t r a t e d . 

( 5 ) T h e n e e d t o a d h e r e t o s t a n d a r d o p e r a t i n g p r a c t i c e s i s 
r e c o g n i z e d . 

( 6 ) G r o u p c l i m a t e a p p r o p r i a t e t o t h e o p e r a t i o n a l 
s i t u a t i o n i s c o n t i n u a l l y m o n i t o r e d a n d a d j u s t e d ( f o r e x a m p l e , 
s o c i a l c o n v e r s a t i o n m a y o c c u r d u r i n g l o w w o r k l o a d , b u t n o t h i g h ) . 

( 7 ) E f f e c t s o f s t r e s s a n d f a t i g u e o n p e r f o r m a n c e a r e 
r e c o g n i z e d . 

( 8 ) T i m e a v a i l a b l e f o r t h e t a s k i s w e l l m a n a g e d -

(9) Demands on resources posed by operation of automated 
systems are recognized and managed* 

(10) When programming demands could reduce situational 
awareness or create work overloads, levels of automation are 
reduced appropriately. 

b - I n t e r p e r s o n a l R e l a t i o n s h i p s / G r o u p C l i m a t e . T h e s e 
b e h a v i o r s r e l a t e t o t h e q u a l i t y o f i n t e r p e r s o n a l r e l a t i o n s h i p s 
a n d t h e p e r v a s i v e c l i m a t e o f t h e f l i g h t d e c k . 

B e h a v i o r a l M a r k e r s 

( 1 ) C r e w m e m b e r s r e m a i n c a l m u n d e r s t r e s s f u l c o n d i t i o n s . 

( 2 ) C r e w m e m b e r s s h o w s e n s i t i v i t y a n d a b i l i t y t o a d a p t t o 
t h e p e r s o n a l i t i e s o f o t h e r s . 

4 



2 / 1 0 / 9 3 
A C 1 2 0 - 5 1 A 
A p p e n d i x 1 

A P P E N D I X 1 . CREW PERFORMANCE MARKER C L U S T E R S f C o n t i n u e d ) 

( 3 ) C r e w m e m b e r s r e c o g n i z e s y m p t o m s o f p s y c h o l o g i c a l 
s t r e s s a n d f a t i g u e i n s e l f a n d i n o t h e r s ( f o r e x a m p l e , r e c o g n i z e s 
w h e n h e / s h e i s e x p e r i e n c i n g " t u n n e l v i s i o n " a n d s e e k s h e l p f r o m 
t h e t e a m ; o r n o t e s w h e n a c r e w m e m b e r i s n o t c o m m u n i c a t i n g a n d 
d r a w s h i m / h e r b a c k i n t o t h e t e a m ) . 

( 4 ) " T o n e " i n t h e c o c k p i t i s f r i e n d l y , r e l a x e d , a n d 
s u p p o r t i v e . 

(5) D u r i n g t i m e s o f l o w c o m m u n i c a t i o n , c r e w m e m b e r s c h e c k 
i n w i t h o t h e r s t o s e e h o w t h e y a r e d o i n g * 

3 . WORKLOAD MANAGEMENT AND S I T U A T I O N A L AWARENESS C L U S T E R . 

a . P r e p a r a t i o n / P l a n n i n g / V i g i l a n c e . T h e s e b e h a v i o r s r e l a t e 
t o c r e w s ' a n t i c i p a t i n g c o n t i n g e n c i e s a n d t h e v a r i o u s a c t i o n s t h a t 
m a y b e r e q u i r e d . E x c e l l e n t c r e w s a r e a l w a y s " a h e a d o f t h e c u r v e " 
a n d g e n e r a l l y s e e m r e l a x e d . T h e y d e v o t e a p p r o p r i a t e a t t e n t i o n t o 
r e q u i r e d t a s k s a n d r e s p o n d w i t h o u t u n d u e d e l a y t o n e w 
d e v e l o p m e n t s . ( T h e y m a y e n g a g e i n c a s u a l s o c i a l c o n v e r s a t i o n 
d u r i n g p e r i o d s o f l o w w o r k l o a d a n d n o t n e c e s s a r i l y d i m i n i s h t h e i r 
v i g i l a n c e . ) 

B e h a v i o r a l M a r k e r s 

( 1 ) D e m o n s t r a t i n g a n d e x p r e s s i n g s i t u a t i o n a l a w a r e n e s s ; 
f o r e x a m p l e , t h e " m o d e l " o f w h a t i s h a p p e n i n g i s s h a r e d w i t h i n 
t h e c r e w . 

( 2 ) A c t i v e m o n i t o r i n g o f a l l i n s t r u m e n t s a n d 
c o m m u n i c a t i o n s a n d s h a r i n g r e l e v a n t i n f o r m a t i o n w i t h t h e r e s t o f 
t h e c r e w . 

( 3 ) M o n i t o r i n g w e a t h e r a n d t r a f f i c a n d s h a r i n g r e l e v a n t 
i n f o r m a t i o n w i t h t h e r e s t o f t h e c r e w . 

( 4 ) A v o i d i n g " t u n n e l v i s i o n " c a u s e d b y s t r e s s ; f o r 
e x a m p l e , s t a t i n g o r a s k i n g f o r t h e " b i g p i c t u r e . " 

( 5 ) B e i n g a w a r e o f f a c t o r s s u c h a s s t r e s s t h a t c a n 
d e g r a d e v i g i l a n c e a n d w a t c h i n g f o r p e r f o r m a n c e d e g r a d a t i o n i n 
o t h e r c r e w m e m b e r s . 

( 6 ) S t a y i n g " a h e a d o f t h e c u r v e " i n p r e p a r i n g f o r p l a n n e d 
s i t u a t i o n s o r c o n t i n g e n c i e s . 
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( 7 ) E n s u r i n g t h a t c o c k p i t a n d c a b i n c r e w m e m b e r s a r e a w a r e 
o f p l a n s . 

( 8 ) I n c l u d i n g a l l a p p r o p r i a t e c r e w m e m b e r s i n t h e p l a n n i n g 
p r o c e s s . 

(9) Allowing enough time before maneuvers for programming 
of the flight management computer, 

(10) Ensuring that all crewmembers are aware of initial 
entries and changed entries in the flight management system. 

b . W o r k l o a d D i s t r i b u t e d / D i s t r a c t i o n s A v o i d e d . T h e s e 
b e h a v i o r s r e l a t e t o t i m e a n d w o r k l o a d m a n a g e m e n t . T h e y r e f l e c t 
h o w w e l l t h e c r e w m a n a g e s t o p r i o r i t i z e t a s k s , s h a r e t h e 
w o r k l o a d , a n d a v o i d b e i n g d i s t r a c t e d f r o m e s s e n t i a l a c t i v i t i e s . 

B e h a v i o r a l M a r k e r s 

( 1 ) C r e w m e m b e r s s p e a k u p w h e n t h e y r e c o g n i z e w o r k 
o v e r l o a d s i n t h e m s e l v e s o r i n o t h e r s . 

( 2 ) T a s k s a r e d i s t r i b u t e d i n w a y s t h a t m a x i m i z e 
e f f i c i e n c y . 

( 3 ) W o r k l o a d d i s t r i b u t i o n i s c l e a r l y c o m m u n i c a t e d a n d 
a c k n o w l e d g e d . 

( 4 ) N o n o p e r a t i o n a l f a c t o r s s u c h a s s o c i a l i n t e r a c t i o n a r e 
n o t a l l o w e d t o i n t e r f e r e w i t h d u t i e s . 

( 5 ) T a s k p r i o r i t i e s a r e c l e a r l y c o m m u n i c a t e d . 

( 6 ) S e c o n d a r y o p e r a t i o n a l t a s k s ( f o r e x a m p l e , d e a l i n g 
w i t h p a s s e n g e r n e e d s a n d c o m m u n i c a t i o n s w i t h c o m p a n y ) a r e 
p r i o r i t i z e d s o a s t o a l l o w s u f f i c i e n t r e s o u r c e s f o r p r i m a r y 
f l i g h t d u t i e s . 

(7) Potential distractions posed by automated systems are 
anticipated, and appropriate preventive action is taken, 
including reducing or disengaging automated features as 
appropriate. 

6 



2 / 1 0 / 9 3 A C 1 2 0 - 5 1 A 
A p p e n d i x 2 

A P P E N D I X 2 . LOFT D E B R I E F I N G PERFORMANCE I N D I C A T O R S 

T h e e f f e c t i v e LOFT f a c i l i t a t o r l e a d s t h e f l i g h t c r e w t h r o u g h a 
s e l f - c r i t i q u e o f t h e i r own b e h a v i o r a n d o f t h e i r c r e w p e r f o r m a n c e 
d u r i n g t h e s i m u l a t i o n . T h e d e b r i e f i n g a n d c r e w a n a l y s i s i n c l u d e 
b o t h t e c h n i c a l a n d CRM d i s c u s s i o n t o p i c s . P o s i t i v e p o i n t s o f 
c r e w p e r f o r m a n c e a r e d i s c u s s e d , a s w e l l a s t h o s e n e e d i n g 
i m p r o v e m e n t . A t t h e c o n c l u s i o n o f t h e s e s s i o n , k e y l e a r n i n g 
p o i n t s a r e s u m m a r i z e d c o v e r i n g a l l p a r t i c i p a n t s , i n c l u d i n g t h e 
i n s t r u c t o r . A s t r o n g s e n s e o f t r a i n i n g a c c o m p l i s h m e n t a n d 
l e a r n i n g i s t a k e n a w a y f r o m t h e s e s s i o n . 

1 . T h e f o l l o w i n g p e r f o r m a n c e m a r k e r s m a y b e u s e d t o e v a l u a t e 
t h e L O F T f a c i l i t a t o r ' s p e r f o r m a n c e i n t h e d e b r i e f / c r i t i q u e p h a s e 
of L O F T . 

a . A c t i v e l y s t a t e s t h e d e b r i e f i n g a n d c r i t i q u e a g e n d a a n d 
s o l i c i t s t o p i c s f r o m t h e c r e w o n i t e m s t h a t t h e y w o u l d l i k e t o 
c o v e r ; s e t s t i m e l i m i t s . 

b . A s k s t h e c r e w f o r t h e i r a p p r a i s a l o f t h e m i s s i o n o v e r a l l . 

c . S t a t e s h i s / h e r own p e r c e p t i o n s o f t h e LOFT w h i l e g u a r d i n g 
a g a i n s t m a k i n g t h e c r e w d e f e n s i v e . C o m m e n t s a r e a s o b j e c t i v e a s 
p o s s i b l e a n d f o c u s o n p e r f o r m a n c e . 

d . S h o w s a p p r o p r i a t e i n c i d e n t s u s i n g v i d e o t a p e o f t h e LOFT 
s e s s i o n , i n c l u d i n g e x a m p l e s o f t e c h n i c a l a n d CRM p e r f o r m a n c e , a n d 
s e l e c t s t a p e s e g m e n t s f o r d i s c u s s i o n i l l u s t r a t i n g b e h a v i o r s t h a t 
f e a t u r e t h e c r e w p e r f o r m a n c e m a r k e r s . 

e . E f f e c t i v e l y b l e n d s t e c h n i c a l a n d CRM f e e d b a c k i n t h e 
d e b r i e f i n g ; d o e s n o t p r e a c h t o t h e c r e w , b u t d o e s n o t o m i t i t e m s 
w o r t h y o f c r e w d i s c u s s i o n . 

f. I s p a t i e n t , a n d i s c o n s t r u c t i v e i n p r o b i n g i n t o k e y a r e a s 
w h e r e i m p r o v e m e n t i s n e e d e d . 

g . E n s u r e s t h a t a l l c r e w m e m b e r s p a r t i c i p a t e i n t h e 
d i s c u s s i o n , a n d e f f e c t i v e l y d r a w s o u t q u i e t o r h o s t i l e 
c r e w m e m b e r s . 

h . P r o v i d e s a c l e a r s u m m a r y o f k e y l e a r n i n g p o i n t s . 

i . A s k s t h e c r e w f o r s p e c i f i c f e e d b a c k o n h i s / h e r 
p e r f o r m a n c e . 

j . I s e f f e c t i v e i n b o t h t e c h n i c a l a n d CRM d e b r i e f i n g . 

* U . S . G .P .0 . :1993-343-120 :85778 * 
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