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' In  the n e x t  20 minutes  or so, I would l i k e  t o  summarize and 
l i s t  the m a j o r  i s s u e s  and spe topics for d i s c u s s i o n  that  
w e  want t o  see addres sed  and res a t  t h i s  workshop. I w i l l  
beg in  by b r i e f l y  reviewing how NASA became i n t e r e s t e d  i n  the 
concept  of LOFT and d i s c u s s  s o m e  r e l e v a n t  research w h i c h  w a s  
conducted i n  o u r  Human Factors i n  Av ia t ion  S a f e t y  program. 
Then, I w i l l  g i v e  you a n  overview o f  s o m e  of the o b s e r v a t i o n s  
made by Clay Foushee and myself  d u r i n g  a series of f i e l d  t r i p s  
t o  v a r i o u s  t r a i n i n g  c e n t e r s .  The  i n t e n t  o f  t h i s  p r e s e n t a t i o n  i s  
simply t o  set  the stage for the i n d u s t r y  p r e s e n t a t i o n s  y o u ' l l  
be h e a r i n g  la ter ,  and t o  g i v e  you a framework for the i s s u e s  t o  
be r e s o l v e d  d u r i n g  the i n d i v i d u a l  working group meet ings.  

L e t  m e  j u s t  b r i e f ly ,  t h e n ,  review for you h o w  w e  became 
involved i n  LOFT. I t h i n k  m o s t  of you are f a m i l i a r  w i t h  the 
s t u d y  t h a t  P a t  R u f f e l l  Smith and s e v e r a l  of us  conducted s e v e r a l  
y e a r s  ago ( ref .  #l). A s  you may recall ,  P a t  w a s  i n t e r e s t e d  i n  
s tudy ing  the human f a c t o r s  of a i rc raf t  o p e r a t i o n s ,  and had s o m e  
i d e a s  abou t  making use  of a t r a i n i n g  s i m u l a t o r  a l o n g  w i t h  s o m e  
c a r e f u l l y  s t r u c t u r e d ,  detailed, l i n e  t r i p  s c e n a r i o s  t o  expose 
c r e w s  to  a specific s e t  of o p e r a t i o n a l  problems s i m i l a r  t o  w h a t  
they might  encounter  du r ing  scheduled l i n e  o p e r a t i o n s .  T h i s  
provided u s  w i t h  a n  e x c e l l e n t ,  c o n t r o l l e d  and repeatable w a y  t o  
observe  l i n e  c r e w s  i n  a h i g h l y  rea l i s t ic  s i m u l a t i o n  of their  
working environment  so t ha t  w e  could  g a i n  a better unders tanding  
of o p e r a t i o n a l l y  s i g n i f i c a n t  human factors problems and i s s u e s .  

T h i s  s t u d y  w a s  v e r y  c e n t r a l  t o  o u r  involvement  i n  the LOFT 
i s s u e .  Although none of u s  w e r e  specifically concerned w i t h  
t r a i n i n g  a t  the t i m e  the s t u d y  w a s  Conducted, it soon became 
q u i t e  a p p a r e n t  t ha t  there w e r e  s o m e  s i g n i f i c a n t  t r a i n i n g  i s s u e s  
coming from it. I n  the c o u r s e  of  having  r u n  one or t w o  c r e w s  
th rough these f u l l - m i s s i o n  s i m u l a t i o n  s c e n a r i o s ,  w e  no ted  s o m e  
p o t e n t i a l  t r a i n i n g  i m p l i c a t i o n s ,  and a lso r e c e i v e d  comments f r o m  
the v o l u n t e e r  c r e w s  and f r o m  the a i r l i n e  people who w e r e  working 
w i t h  u s  o n  the program t o  the  e f f e c t  tha t  these w e r e ,  'I . . .damn 
good t r a i n i n g  s e s s i o n s . "  P a t  summarized s o m e  of these 
o b s e r v a t i o n s  i n  h i s  f i n a l  report: 

"The k i n d  o f  s c e n a r i o s  and t e c h n i q u e s  used 
i n  the exper iments  demonst ra ted  t o  Center  
and t r a i n i n g  pe r sonne l  h o w  easy it i s  for 
errors t o  be m a d e  i n  a high workload 
s i t u a t i o n . . . T h i s  has i m p l i c a t i o n s  for 
t r a i n i n g .  " 
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Pat ' s  observation w i t h  regard t o  errors i s  a particularly 
relevant one for t h i s  discussion. I t  i s  one of the common 
themes tha t  we see every time we s t a r t  digging in to  LOFT and 
s t a r t  asking f l i g h t  crew members t h e i r  impressions of LOFT or 
full-mission simulation. I t h i n k  one of the major benefits  t o  
be der ived from t h i s  approach t o  training stems from the fac t  
that  you are  putting people i n  a highly r e a l i s t i c  environment 
and they find, perhaps for the f i r s t  time, how easy it is  t o  
make sometimes serious mistakes, even i n  f a i r l y  simple 
si tuations.  

I n  another place i n  h i s  report, Pat said that ,  

" . . .special  training i n  resource management 
and captaincy [should] be developed and 
validated. Such training should include the 
use of f u l l  mission simulation of scenarios 
tha t  are  representative of actual 
si tuations.  Special emphasis shoud be given 
t o  those si tuations where rapid decisions 
and safe solutions for operating problems 
are required. I' 

Again, I t h i n k  tha t  Pat managed t o  capture an essential  
feature of LOFT--that it i s  a f u l l  mission simulation of 
si tuations which are representative of l i ne  operations with 
special emphasis upon situations which involve decision-making, 
management, and leadership. 

Some of the miscellaneous comments made by our volunteer 
crew members i l l u s t r a t e  these points very well. One captain 
came out of the simulator and said, "That was the best damn 
training I ever had." That took u s  by surprise, because, t o  u s ,  
he was a subject i n  a human factors experiment. We had not 
focused upon the training issue, and yet t h i s  individual 
apparently came out feeling tha t  he had just  received a great 
deal of training. 

Another individual reported tha t  he always had the 
philosophy tha t  i n  an emergency situation, he as  the captain 
should immediately take over control of the airplane--he's the 
superman who is  going t o  save the airplane and a l l  of the 
people. However, h i s  experience i n  the simulator clearly taught 
h i m  tha t  t ha t  i s  not necessarily the best  course of action, and 
that  there are some situations where it is  best  t o  t u r n  over 
physical control of the airplane t o  the copilot  so tha t  the 
captain can properly attend t o  more pressing matters. Again, 
t h i s  individual expressed the notion that  he had learned a 
valuable lesson, which was not what we had originally intended 
t o  do i z l  the Ruffell Smith s tudy .  
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W e  conducted the s i m u l a t o r  s t u d y  i n  1975 and early 1976. 
I n  October, 1976, the  A T A ' s  F l igh t  Opera t ions  C o m m i t t e e  h 
meet ing i n  Chicago which I w a s  i n v i t e d  t o  p r e s e n t  a rep0 
s o m e  of o u r  human factors research, i n c l u d i n g  P a t ' s  s tudy .  

r i c k s o n  f r o m  N o r t h w e s t  w a s  there, and d u r i n g  the 
c o u r s e  the meet ing,  he asked i f  we  w 
Nunn w a s  doing w i t h  w h a t  they called Coordi  r e w  Tra in ing .  
W e  v e r y  q u i c k l y  e s t a b l i s h e d  c o n t a c t  w i t h  Tom, and soon exchanged 
views, ideas, and d a t a .  T h a t  exchange w a s  v e r y  h e l p f u l  t o  us  t o  
help us  unders tand  h o w  f u l l  mi s s ion  s i m u l a t i o n  m i g h t  app ly  t o  
t r a i n i n g ,  and a lso t o  help us  sort o u t  f u t u r e  research 
i n t e r e s t s .  

One s o u r c e  of d a t a  f r o m  the N o r t h w e s t  program w a s  a 
q u e s t i o n n a i r e  g i v e n  t o  f l i g h t  c r e w s  who  had gone through the  
program. There w e r e  s o m e  i n t e r e s t i n g  comments made tha t  are 
i l l u m i n a t i n g  i n  the c o n t e x t  o f  th i s  d i s c u s s i o n  and tha t  f u r t h e r  
he lped  u s  t o  unders tand  s o m e  o f  the t r a i n i n g  i m p l i c a t i o n s  o f  
f u l l  mi s s ion  s i m u l a t i o n .  One q u e s t i o n  w e  asked  on the 
q u e s t i o n n a i r e  w a s ,  "What d i d  you l e a r n  from LOFT?" One 
i n d i v i d u a l  sa id  t h a t  he had, " . . . l e a r n e d  h o w  easy it i s  t o  
compound ignorance  w i t h  damned f o o l i s h n e s s . "  I thought  tha t  w a s  
an  i n t e r e s t i n g  o b s e r v a t i o n .  Another i n d i v i d u a l  said, " W e  c a m e  
i n  on a wing and a p r a y e r ,  b u t  it w a s  m o s t l y  o u r  own damn 
f a u l t . "  T h i s  comment i s  t y p i c a l  of  many which i n d i c a t e d  t ha t  
c r e w  m e m b e r s  recognized  t h a t  t he i r  own errors f u r t h e r  
compounded the i r  problems and t h a t  m o s t  of the d i f f i c u l t i e s  
w e r e ,  i n  fac t ,  of the i r  own making. 

About a y e a r  af ter  the ATA meet ing,  Dick C o l l i e  o rganized  a 
seminar  f o r  a l l  the p r i n c i p a l  o p e r a t i o n s  i n s p e c t o r s ,  and others, 
from each of the FAA reg ions .  D i c k  asked  m e  t o  make a 
p r e s e n t a t i o n  abou t  the R u f f e l l  S m i t h  s t u d y  and the  data w e  had 
r e c e i v e d  f r o m  the N o r t h w e s t  program. W e  had a good two-day 
exchange of views and ideas , and I f i n d  it i n t e r e s t i n g  t ha t  my 
m o s t  v i v i d  m e m o r y  o f  t h a t  meet ing w a s  the sometimes-heated 
d i s c u s s i o n  among the  p a r t i c i p a n t s  on  one of the key i s s u e s  t h a t  
a l l  of u s  w i l l  be t r y i n g  t o  r e s o l v e  a t  t h i s  workshop--the i s s u e  
o f  t r a i n i n g  v e r s u s  checking.  

There w e r e  other developments fo l lowing  that  seminar ,  b u t  
probably the m o s t  s i g n i f i c a n t  f o r  t h i s  d i s c u s s i o n  w a s  the  
cockpit r e s o u r c e  management workshop w h i c h  w a s  held i n  June,  
1979. Resource management problems appeared t o  be associated 
w i t h  a l a r g e  p r o p o r t i o n  of the errors observed  i n  the R u f f e l l  
S m i t h  experiment ,  and a c o n s i d e r a b l e  amount o f  d i s c u s s i o n  w a s  
h e l d  on the topic of LOFT a s  a p o s s i b l e  method for t r a i n i n g  
r e s o u r c e  management s k i l l s  ( ref .  #2). 

T h a t  b r i n g s  u s  t o  the p r e s e n t .  C l a y  Foushee and I ,  i n  
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anticipation of this Workshop, spent some time going out to the 
carriers, and talking to many 
couldn' t v 
with LOFT, and to 
should be addre 
now is, to 
identified 
trips, and 

I have ne below. 
As you can 
you've look 
have assig areas. Please 
bear in min al I definitive 
list of iss place for your 
discuss ions 

Some Issues for Discussion and Resolution 

A. Scenario Design and Development Issues 

1. Origin, routing, and destination 
2. Abnormal and emergency conditions 
3 .  Pacing 
4. Quiet periods 
5. Generalized scenarios vs detailed scripts 
6 .  Scenario revisions and quality control 
7 .  Scenario length and frequency 
8. Categories of candidate problems 

a. Operational problems 

Cabin/passenger 
ATC 
Fueling, weight, and balance 

b. Environmental problems 

Weather, winds, temperatures 
Runways wet, icy, closed 

Equipment problems 

Ground equipment problems 

ms 

Cabin crew 
Flight crew--incapacitation 
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C. Performance Assessmen 

f ing 

3 .  Self-critique vs. instructor critique 
4. Training vs. checking--a critical issue 
5. "Satisfactory completion"--inescapable 
6 .  Use of video, performance data printouts 

D. Instructor Qualifications and Training 
i 

1. Number of instructors 
2. Line qualifications 
3 .  Seat/position qualifications 
4. Instructor training and standardization for LOFT 

E. Other Issues 

1. Other uses of LOFT 

Initial, transition, and rade training 
Procedures developm and evaluation 
Equipment evaluation 

Scenarios 

for discussion at 
d development of 
dy been alluded 
the major areas 

w do you go about 
ns, and the routing in 



between? What are the factors t o  be considered when you begin 
t o  design a pract ical  LOFT scenario? When you approach t h i s  
issue t h i s  afternoon, remember that  the objective of t h i s  
workshop i s  t o  produce some practical  guidelines tha t  can be 
applied t o  meet the specific and unique requirements of 
individual carr iers .  

Abnormal - and emergency conditions- How do you go about 
selecting problem situations t o  build in to  the LOFT scenarios? 
What k ind  of problems are  best suited for LOFT? I have noted 
two basic k inds  of problems being used i n  present LOFT 
scenarios: "simple" and "complex. "Simple" problems are those 
problems which appear once, are taken care of by the crew, and 
have no further impact on the remainder of the scenario. A good 
example of a "simple" problem i s  a hung s t a r t ,  or a potential  
hot s t a r t .  Once the crew has recognized the problem and taken 
care of it, they can forget it for the r e s t  of the t r i p .  

"Complex" problems, however, are  of lasting consequence. 
We observed a good example of a complex problem during our 
v i s i t s  t o  various training centers-- a #1 a.c. bus fa i lure  on 
the B-727. The crew properly recognized and diagnosed the 
problem, and took care of the immediate items, and then 
continued the t r i p .  However, upon reaching the i r  destination, 
they proceeded t o  get themselves into a great mess because they 
had forgotten (and d id  not bother to  check the book) tha t  one of 
the things you lose when you lose the #1 a.c. b u s  is  the flap 
position indicators. Consequently, when they started t o  
configure the a i r c r a f t  for the approach, they incorrectly 
decided tha t  they had a problem w i t h  the primary f lap extension 
system, and used the al ternate  flap extension system, a l l  the 
while waiting for the flaps indicator t o  show them how much flap 
they had down. They f inal ly  concluded tha t  the flaps were down, 
a l l  the way down, when the captain noted tha t  it seemed t o  be 
taking a great deal of power t o  stay i n  the sky. Well, they 
eventually got t h i n g s  sorted out, b u t  they sure went through a 
l o t  of unnecessary steps t o  get there. 

Again, the major question here i s  how t o  select  the k inds  
and numbers of simple and complex problems for inclusion i n  a 
LOFT scenario. O n e  thing t o  keep i n  mind i s  tha t  i f  you include 
too many hot s t a r t s ,  hung s t a r t s ,  and similar problems on the 
ground, you can degrade the perceived realism of the scenario. 
I t h i n k  it is  important t o  keep these k inds  of problems a t  a 
m i n i m u m .  

Pacing and quiet  periods- This i s  an important element of 
scenario design. Once you've selected the k inds  of problems you 
want t o  include i n  a scenario, how do you decide when t o  inser t  
them? Should the ac t iv i ty  always be rapidly paced, or  should 
there be some quiet  periods i n  the scenario? When w e  d id  the 
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Ruffell S m i t h  s tudy ,  we  included a f a i r ly  long period a f t e r  
departure where there was very l i t t l e  happening. These were 
very r e a l i s t i c  scenarios from tha t  point of view--a complex, and 
somewhat harried departure, followed by a long, uneventful climb 
t o  cruise a l t i tude.  How important i s  th i s?  A r e  you sacrificing 
valuable training time by including such periods i n  a scenario, 
or does the enhanced realism increase the effectiveness of the 
scenario? Some balance has t o  be struck--what it it? How do you 
make these choices? 

Generalized scenarios vs. detailed scripts-  Another issue 
has t o  do with the l e v 5  of d e t a i l  a t  which you specify 
scenarios. This has some very important implications for the 
instructors when they conduct a LOFT scenario-- it can impact 
the i r  workload, and also has implications for standardization 
and control. Clay and I saw examples of both kinds.  Very 
loosely organized and s t r u c t u r e d  scenarios place the burden upon 
the instructor as  t o  what i s  t o  be included, and when. Another 
approach i s  t o  use highly detailed scenarios. One example we 
have seen consists of several pages of s c r ip t  i n  which a l l  
problems, expected actions, communications, radio frequencies, 
and other necessary de t a i l s  are l i s ted .  A l l  of these events are 
specified along a time l ine  so tha t  the instructor simply has t o  
follow the scr ip t ,  segment by segment from push-back t o  the 
destination gate. One thing t o  keep i n  mind when you consider 
t h i s  issue is  how do you handle diversions and, more 
importantly, unexpected crew actions? T o  prepare a detailed 
scenario requires careful analysis t o  make sure that  you 
anticipate the most probable crew actions. We'll d i s c u s s  t h i s  
problem again when we get t o  the issue of rea l  time LOFT 
operations. 

Scenario revisions and quality control- I t h i n k  we should 
attempt t o  come up w x  some guidelines for the long-term 
quality control of LOFT scenarios. What procedures should be 
followed t o  ensure tha t  scenarios &re kept up t o  date? A r e  
there special  considerations regarding the revision of LOFT 
scenarios? 

Scenario length and frequency- A good case can be made that  
LOFT should not completely replace so-called Appendix F training 
both i n  the short- and long-term. For example, currently AC 
121-35 requires three hours and 2 0  minutes of LOFT, w i t h  the 
remainder of the standard four hour period reserved for other 
maneuvers, problems, e tc .  Is t h i s  a good distribution of time? 
Is there a be t te r  mix? What are the factors t o  be considered i n  
deciding t h i s  distribution? 

Similar questions apply t o  the long term. Is it best  t o  use 
LOFT every time you bring someone back for training, or should 
you al ternate  the use of LOFT and Appendix F training? Steep 
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turns, approaches to stalls and other maneuvers are not 
(hopefully) conducted during line operations. Does occasional 
exposure to these kinds of maneuvers in the simulator have an 

ffect on pilot skill and confidence? If so, how 
should this be done? 

problems- I've i 
s which can be in 

scenarios. 

Cabin and passenger problems 
can rce of distractions for flight 
crews. For example, you're on final approach and you get 
a frantic call from the cabin reporting a brawl in the 
first class cabin-- what do you do now, Captain? ATC 
provides probably the richest source of operational 
problems--there is an almost endless variety of ATC 
handling problems that can be built into LOFT scenarios. 
Another good source of purely operational problems can be 
the trip paperwork--fueling, weight and balance, etc. 
Errors can be deliberately built into these, just as they 
occasionally and inadvertently happen on the line. 

Environmental problems- This class of problems is 
obvious--anything having to do with the weather and its 
effects is fair game, here. 

Equipment problems- We have already discussed some 
examples of hardware problems--failures of various 
aircraft systems and components. Remember that ground 
equipment can fail too, for example, navigational aids 
can fail, ground power units can fail, etc. All of these 
could be incorporated in a LOFT scenario. What 
guidelines can we develop to assist the scenario designer 
in selecting these various problemg? 

Crew problems- There are also problems having to do 
with the cabin and flight deck crew. Communication and 
coordination problems can be used, as can crew 
incapacitation. 

Real-Time LOFT ODerations 

Another working group will be dealing with issues having to 
do with real-time LOFT operations. Once the scenario is put 
together, how do you proper run it in real-time? what are the 
important factors to be con 

flight activities, briefings, - and trip 
paper la nd I were both impressed with the notion that 
realism is a very important part of LOFT. It seems to us that 
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what you are  t r y i n g  t o  do with LOFT i s  create an illusion--the 
i l lus ion  of being i n  the rea l  world operating environment. You 
want your p i l o t s  t o  deal with the problems they w i l l  encounter 
i n  the LOFT scenario i n  the same way they would i f  they were on 
a l i n e  t r i p .  I n  order t o  do tha t ,  you have t o  create an 
i l lusion,  and t o  do so requires s t r i c t  at tention t o  small 
de ta i l s .  Communications, t r i p  papers, and other small de ta i l s  
make an important contribution t o  the realism of a LOFT 
scenario. The briefing is  another important element 
here--making the briefing as  much as possible l ike  the routine 
pre-fl ight ac t iv i t i e s ,  including the dispatch process, helps t o  
create and sustain the idea tha t  the crew i s  conducting a l i n e  
operation. Clay and I noted some w i d e  variations i n  how the 
dispatch process is  treated i n  LOFT operations. 

Communications- I don't  believe tha t  anyone is  actually 
providing background communications, although we did so i n  the 
Ruffell S m i t h  s tudy.  We found tha t  it made a significant 
contribution t o  the perceived realism. Even though the real- 
time control ler ' s  voice was clear ly  different  from tha t  on the 
bizkground tapes (which we made by recording communications on 
similar t r i p  segments), we s t i l l  heard an occasional crew member 
say, "Was tha t  for us?". They seemed t o  be so engrossed i n  the 
scenario tha t  the differences between voices were not noticed. 
How important i s  t h i s  for LOFT training? 

Role of the instructor- What i s  the role of the instructor 
i n  real-time LOFT operations? This i s  another key area tha t  has 
a significant impact on the perceived realism of a scenario. 
Occasionally Clay and I observed an instructor who jus t  couldn't 
r e s i s t  the temptation t o  get  involved, t o  point out a mistake, 
or t o  provide a suggestion. Every time t h i s  happens, the crew i s  
reminded tha t  they are i n  a simulator; they are  i n  a make- 
believe world, not the rea l  world. Again, I think t h i s  has a 
significant impact upon the effectiveness of LOFT, and for t h i s  
reason, w e  m u s t  develop some guidelines describing the role  of 
the instructor. 

--- 

Simulator capabi l i t ies  and limitations- How can you 
properly use the capabi l i t ies  of your simulator i n  constructing 
and operating LOFT scenarios? O n  the other side of the coin, 
how can you work around the l imitations of the simulator? I n  
the Ruffell Smith s tudy ,  we took advantage of a "limitation" i n  
the motion platform (e.g., a pronounced kick i n  the seat when 
the "motion enable" button was pushed) t o  simulate the s t a r t  of 
push-back with a not-so-smooth tug driver. A t  Northwest, Tom 
Nunn's people have programmed the visual system so tha t  they can 
tax i  anywhere on the airport ,  even into the gate. These de ta i l s  
contribute greatly t o  the realism of the si tuation, and, I 
believe, enhance the training effectiveness of LOFT scenarios. 
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C r e w  composi t ion - and schedul ing-  T h i s  i s  a n  i s s u e  w h i c h  has come 
up f r e q u e n t l y .  The q u e s t i o n  here is  whether or n o t  you must 
have a r e g u l a r  l i n e  c r e w  m e m b e r  i n  a l l  three seats, or  whether 
it m i g h t  be possible t o  s u b s t i t u t e  someone else i n  an  emergency. 
T h i s  q u e s t i o n  has impor t an t  l o g i s t i c a l  and economic 
i m p l i c a t i o n s ,  as w e l l  as r a i s i n g  s e r i o u s  q u e s t i o n s  abou t  
t r a i n i n g  e f f e c t i v e n e s s  g i v e n  c e r t a i n  c r e w  composi t ions.  What 
g u i d e l i n e s  c a n  w e  sugges t  w h i c h  w i l l  a l l o w  s u f f i c i e n t  
f l e x i b i l i t y ,  y e t  n o t  a d v e r s e l y  impact t r a i n i n g  e f f e c t i v e n e s s ?  

I n a d v e r t e n t  d e p a r t u r e s  f r o m  scena r ios -  Regardless of h o w  
thoroughly  you have planned and des igned  a s c e n a r i o ,  a t  s o m e  
p o i n t ,  somebody i s  going t o  make a d e c i s i o n  you d i d  n o t  
a n t i c i p a t e .  I t ' s  going t o  happen--how should  the i n s t r u c t o r  
hand le  i t ?  Furthermore,  o c c a s i o n a l l y ,  the  s i m u l a t o r  i s  going t o  
break. I f  it breaks completely, obv ious ly  you have l o s t  s o m e  
t i m e ,  and maybe a l l  of the s e s s i o n .  I f  it i s  o n l y  a p a r t i a l  
f a i l u r e ,  however, these can s o m e t i m e s  be overcome i n  real t i m e .  
What g u i d e l i n e s  c a n  w e  deve lop  t o  hand le  these s i t u a t i o n s ?  

Performance Assessment and D e b r i e f i n a  

There are s e v e r a l  i s s u e s  t ha t  have t o  do w i t h  the q u e s t i o n  
of  performance assessment ,  feedback and d e b r e i f i n g .  Although 
LOFT i s  a t r a i n i n g  s e s s i o n  and n o t  a checking s e s s i o n ,  w e  s t i l l  
must contend  w i t h  the i s s u e  of " s a t i f c a c t o r y  complet ion.  " T h e  
fo l lowing  i s s u e s  w i l l  be addressed  by working group 3 .  

R o l e  of i n s t r u c t o r  -- i n  LOFT d e b r i e f i n g -  I n s t r u c t o r s  l i k e  t o  
be a c t i v e l y  involved  i n  a t r a i n i n g  s e s s i o n .  Furthermore,  they 
l i k e  t o  come i n t o  a s i t u a t i o n  as a n  e x p e r t  w i t h  special 
knowledge t h a t  t h e y  want t o  i m p a r t  t o  the t r a i n e e s .  T h i s  is one 
role for  the i n s t r u c t o r ,  b u t  there i s  a n o t h e r  role, too, and 
t h a t  i s  t o  s e r v e  as the manager of the t r a i n i n g  s e s s i o n .  I n  
t h i s  c a p a c i t y ,  one of the p r i n c i p a l  f u n c t i o n s  of the i n s t r u c t o r  
i s  t o  observe  the t r a i n e e s ,  b u t  n o t ' t o  i n t e r a c t  w i t h  t h e m  i n  
r e a l - t i m e .  Ac t ive  p a r t i c i p a t i o n  comes d u r i n g  the d e b r i e f i n g  
s e s s i o n ,  when the i n s t r u c t o r  helps t o  p rov ide  feedback t o  the 
c r e w .  W e  need t o  develop g u i d e l i n e s  f o r  the i n s t r u c t o r .  What 
are the s i g n i f i c a n t  i t e m s  w h i c h  should  be addressed  du r ing  the 
d e b r i e f i n g ?  What are the i t e m s  t ha t  a n  i n s t r u c t o r  should  be 
looking  for d u r i n g  the cour se  of the LOFT s c e n a r i o ,  and how 
should  these be b u i l t  i n t o  the d e b r i e f i n g  s e s s i o n ?  

-- 

S e l f - c r i t i q u e  vs .  i n s t r u c t o r  c r i t i q u e -  Another i s s u e  w e  
need t o  a d d r e s s  i s t h e  role of s e l f - c r i t i q u e  i n  the d e b r i e f i n g  
s e s s i o n .  S e v e r a l  carriers use  a n  approach i n  w h i c h  the f irst  
t h i n g  t ha t  happens du r ing  the d e b r i e f i n g  s e s s i o n  is  tha t  the 
c a p t a i n  d e b r i e f s  the c r e w .  T h e  c r e w  does i t s  own s e l f - c r i t i q u e  
f irst .  W e  n o t i c e d  i n  the R u f f e l l  Smith s t u d y  and i n  the data 
from the N o r t h w e s t  q u e s t i o n n a i r e s  tha t  c r e w  m e m b e r s  seemed 
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frequently t o  come out of a LOFT 
insight into what they had done wro 

erently t o  have avoided s 
I think t h i s  se l f -c r i t iq  

we need t o  give guidance to  t 
fac i ld i ta te  t h i s  process. 

This i s  a c r i t i  YOU 
OFT sessions whe the 

intent i s  only t o  administer a check, I believe you lose a l o t  
of the potential training value of the session. Yet, a t  the 
same time, it is  an inescapable fac t  tha t  someone has t o  make a 
decision tha t  the crew has performed acceptably well. The 
Advisory Circular specifies tha t  the training program must  be 
sa t i s fac tor i ly  completed. How can the instructor make th i s  
determination? What are the guidelines? A t  what point should 
the instructor decide tha t  additional training is  required? How 
can the instructor determine that  a lesson has been learned? 

Use of video recording and performance data- I ' d  l ike to  
see t h i s  working group give some t h o u g h t t o  the potential 
application of video or performance data recording t o  a s s i s t  i n  
the debriefing and performance assessment process. I t  is  
conceivable tha t  the use of a segment of a video tape i n  whch 
some specific aspect of performance dur ing  a LOFT scenario i s  
recorded could be very helpful i n  showing the crew what happened 
and who d id  what t o  whom d u r i n g  the scenario. The same is  true 
with recorded performance data. I n  the Ruffell S m i t h  s tudy ,  we 
printed out a i rc raf t  f l igh t  data a t  frequent intervals and then 
used these data to  cue the crew during the debriefing. The 
p i lo t s  found it interesting t o  go back and look a t  the i r  own 
performance, and it seemed t o  help them reca l l  specific 
si tuations which they encountered during the scenario. 

-- - 

Instructor Training - and Qualifications 

The fourth major topic for discussion dur ing  t h i s  workshop 
i s  the question of instructor qualifications and training for 
LOFT operations. I indicated ear l ie r  tha t  the role played by an 
instructor i s  different  i n  LOFT, and it i s  possible tha t  some 
special training and qualifications are required as  well. This 
working group w i l l  deal with the following issues and questions. 

N u m b e r  of instructors- One significant issue which has been 
n of the number of instructors required t o  

instructors required ( for  a three crew 
a i r c r a f t ) ,  or  can one do the job? What are the circumstances 

e r  which one might be sufficient? Are there special steps 
t should be taken i f  one instructor is  used? 

L i n e  qualifications- Line-oriented f l igh t  training means 
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j u s t  that-- i t  i s  a s imula t ed  l i n e  o p e r a t i o n .  That means tha t  
the people who conduct  the program must have i n t i m a t e  knowledge 
of l i n e  o p e r a t i o n s .  D o e s  t h i s  r e q u i r e  t ha t  LOFT i n s t r u c t o r s  be 
f u l l y  l i n e - q u a l i f i e d ?  Is it necessa ry  for  t h e m  t o  f l y  i n  l i n e  
o p e r a t i o n s  o c c a s i o n a l l y ?  W i l l  o b s e r v a t i o n  o f  l i n e  o p e r a t i o n s  
f r o m  the jumpseat s u f f i c e  t o  q u a l i f y  a n  i n s t r u c t o r  for LOFT 
o p e r a t i o n s ?  I n  the e v e n t  t ha t  one i n s t r u c t o r  i s  used i n  a 
three-crew aircraf t ,  must t ha t  i n s t r u c t o r  be f u l l y  q u a l i f i e d  i n  
a l l  p o s i t i o n s ?  I f  n o t ,  i s  any special t r a i n i n g  r e q u i r e d ?  

I n s t r u c t o r  t r a i n i n g  and s t a n d a r d i z a t i o n  for LOFT- A r e  there 
i n s t r u c t o r  t r a i n i n g  requi rements  unique t o  LOFT? How should  
such a t r a i n i n g  program be des igned?  Is there any k ind  of 
r e c u r r e n t  t r a i n i n g  r e q u i r e d  for  LOFT i n s t r u c t o r s ?  What k ind  of 
q u a l i t y  c o n t r o l  or s t a n d a r d i z a t i o n  program i s  necessa ry  t o  
ensu re  tha t  a l l  i n s t r u c t o r s  are conduct ing LOFT i n  the proper 
manner? 

- -- 

F i n a l l y ,  as  I ' v e  i n d i c a t e d  on the o u t l i n e ,  there are s o m e  
g e n e r a l  i s s u e s  t ha t  I would l i k e  each o f  you t o  addres s  d u r i n g  
your working group s e s s i o n s .  A l l  of the d i s c u s s i o n  above has 
been i n  the c o n t e x t  of LOFT i n  r e c u r r e n t  t r a i n i n g  programs. 
There may be other u s e s  t o  w h i c h  LOFT or  fu l l -mis s ion  s i m u l a t i o n  
can  be p u t .  For example, w e  a t  NASA u s e  these t echn iques  t o  
conduct  human f a c t o r s  research. O t h e r  p o t e n t i a l  u s e s  i n c l u d e  
areas l i k e  t h e  development and e v a l u a t i o n  of o p e r a t i n g  
procedures ,  and t h e  e v a l u a t i o n  of new systems.  Although w e  
d o n ' t  want t o  spend too much t i m e  on these other a p p l i c a t i o n s  
du r ing  t h i s  workshop, I encourage you t o  c o n s i d e r  s o m e  of  these 
and t o  make sugges t ions ,  comments, o r  ra i se  q u e s t i o n s ,  w h e r e  it 
seems appropriate t o  do so. 

T h a t  completes w h a t  I have to  s a y  a t  t h i s  p o i n t .  A s  I 
said,  the i n t e n t  w a s  t o  g i v e  you some background, t o  i d e n t i f y  
s o m e  of the m a j o r  i s s u e s ,  and t o  g i v e  yo,u a framework w h i c h  you 
c a n  u s e  d u r i n g  the remainder  o f  t h i s  workshop. What w e  w i l l  d o  
now i s  hear f r o m  those carriers w h o  have been us ing  LOFT, or 
w h o  have e v a l u a t e d  the concept ,  t o  l e a r n  w h a t  the expe r i ence  t o  
date has been.  Fol lowing these i n d u s t r y  p r e s e n t a t i o n s ,  we  w i l l  
s p l i t  i n t o  the f o u r  working groups and spend the remainder  of 
the workshop a d d r e s s i n g  the i s s u e s  i d e n t i f i e d  above. 
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