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INTRODUCTION

In 1979, the First General Aviation Safety Workshop was held at the Ohio State
University, and was sponsored by the General Aviation Manufacturers Association
(GAMA) and the Aircraft Owners and Pilots Association (AOPA). This workshop was
conducted for the purpose of improving the safety record of general aviation. As a
result of this event, recommendations were made by the participants regarding the
initiation of certain projects which addressed current safety issues in general
aviation. During the intervening 2 years, several of these recommendations were
acted upon.

On January 27-29, 1981, the Federal Aviation Administration (FAA) Technical Center
and the AOPA jointly sponsored the Second General Aviation Safety Workshop. This
event was conducted at the Technical Center at Atlantic City Airport, New Jersey.

The purpose of the Second General Aviation Safety Workshop was to report on
progress made since the one held 2 years ago, and to continue this process by
developing additional recommendations. This workshop was attended by representa-
tives of the various airframe, avionics, and engine manufacturers; aviation
associations; educational institutions; insurance companies; the National Weather
Service; the FAA; the National Aeronautics and Space Administration; and the
National Transportation Safety Board (NTSB).

The first session of this workshop consisted of invited papers which detailed the
results of recent efforts in response to some of the recommendations made 2 years
ago.,

The workshop participants were assigned to one of six working groups: Aviation
Safety Economics, Flight Instruction, Pilot Written Exams, Weather-Related
Accidents, Aviation Safety Data, and General Aviation Aircraft. In order to
provide a starting point for discussions in each working group, the following
initial considerations were established:

1. Aviation Safety Economics

a. What analytic techniques or procedures are available for use in
determining the optimum use of economic resources to improve general aviation
safety?

b. To what extent are available resources spent on general aviation
safety programs correlated with accident causes?

c. What, 1if any, system inadequacies exist which prevent the prompt
identification of operational problems or the implementation of research programs?

2. Flight Instruction

a, How could the Biennial Flight Review be changed/modified to make
it more effective?

b. Should flight instructor revalidation require an in-flight demon-
stration of flying/teaching skills?



c. To what extent should psychological information on student pilots
be used in developing optimal programs of instruction?

d. What new instructional techniques or procedures can be developed
to accommodate the increasing sophistication of general aviation aircraft?

e. Are the present entry level requirements adequate for pilot
certificates and ratings?

3. Pilot Written Exams
a. How should written exams be used to improve pilot knowledge?

b. In addition to testing pilot applicants' aeronautical knowledge,
can written exams be used to assess their decisionmaking capabilities?

c. To what extent can the results of written exams be used to improve
general aviation training and safety?

4, Weather—-Related Accidents

a. How should the present system of weather information dissemination
be improved to reduce weather-related accidents? (For example, Flight Service
Station modernization, Voice Response System, Home-Video, etc.)

b. Should there be more than one type of instrument rating? If so,
what privileges and limitations should be established for each rating?

c. What additional instrument training should be required for Private
Pilot certification?.

5. Aviation Safety Data

a. Should all aircraft accidents be investigated?

b. What are the limitations, if any, of present general aviation
"exposure' data? Have present data been adequately verified?

c. What existing data now being collected are not needed?

d. What benefits are possible as a result of obtaining psychologlcal
profiles of general aviation pilots?

e. What developments have been undertaken to improve the accident/
incident data bases with respect to human factors information?

6. General Aviation Aircraft

a. Federal Aviation Regulations (FAR) 23 requirements for aircraft
design lead to varying degrees of interpretation (or misinterpretation) by industry
and the FAA; are there any specific key requirements which should be changed?
(Identify, list in priority, and recommend necessary words.)



b. What potential problems may exist in the certification and oper-
ation of aircraft digital flight control and avionics systems?

c. New technology is providing aircraft/systems designers the oppor-
tunity to augment or supplement aircraft handling qualities. What criteria can be
provided which will delineate the degree of allocation assigned to the aircraft,
systems, and crew?

d. "By what means can the annual number of aircraft accidents which may
be attributed to design-induced errors be reduced? (Modification, design, regu-
lations, training, etc.) Explain and describe.

The second session consisted of reborts by the chairmen of each working group on
the findings of each group. These proceedings are edited transcripts of the two
sessions.



FIRST PLENARY SESSION — January 27, 1981

MR. LAWTON: Good afternoon. I am Russ Lawton from AOPA and I'd like to welcome
you to the Second General Aviation Safety Workshop., We have some interesting
papers to be presented this afternoon, but before we get underway, I'd like to
have Joseph M. Del Balzo, the Director of the Technical Center welcome you.

JOSEPH M. DEL BALZO, DIRECTOR, FAA TECHNICAL CENTER, ATLANTIC CITY AIRPORT, NEW
JERSEY: Let me start by welcoming you to the FAA's Technical Center. We are proud
of our new facility which was dedicated in May 1980. It's one of a kind and I hope
many of you will take the opportunity to tour through it on Friday, get familiar
with what the facility is, but more important, get a familiarity and better under-
standing of what it is that we do here. Anyone can have a facility, it's important
to be judged on what you do with what you have and I think there is some pretty
good work going on here. Not just in the general aviation field, but across the
board. We are doing some exciting things in aircraft safety. You will begin to
see the results of the work that's going on in aircraft safety implemented in the
latter part of this year. It has taken us a long time to get ready to establish
this capability. But I think that what you will see in the next few years will be
a tremendous amount of progress in the field of aviation safety research and
development.

The general aviation story, as you all know, has been one of growth in the past
several years and that growth is likely to continue at a high level during the
next decade. I think we all understand the reasons for that. My contribution
today is to let you know that the Technical Center has a responsibility to support
the growth of general aviation, and we have taken it upon ourselves to act as the
spokesmen within FAA for that growth. I think that all of us agree that we would
like to see the continued downward trend of the general aviation accident rate, as
recently reported by NTSB, and that is why we have asked you here today. That's
why we have decided to be co-host of this General Aviation Safety Workshop.

The fact that the workshop is being jointly sponsored by AQPA, in cooperation with
GAMA, is the reason we have persons such as yourselves here with us today repre-
senting every segment of general aviation. I think that's a good testimony to the
fact that we are serious. Like the first workshop held 2 years ago at Ohio State
University, we structured this one to maximize the active participation of all of
you. If we are going to be successful, it is important that all participate and
give us the benefit of your thoughts and experience.

This workshop will be a failure if we don't follow through on the recommendations
and the concerns that surface in each of the individual working groups. If we are
to be successful at all, we need to be viewed in the light of what we do with each
of the recommendations that you present to us, and I can promise you that we will
take them seriously. And with that, let me close with two things. One a challenge
and the other a promise. The challenge to you workshop participants is to identify
problem areas and programs which if carried out will result in significant safety
benefits to the entire general aviation community. I am speaking about the manu-
facturers, the owners, and the operators in all segments, and I would ask that each
working group take it upon themselves to identify two or three of the most
important problems that need attention, and recommend a program that addresses
each one. And my promise in response to that challenge is that the Technical
Center will be responsive to those needs and concerns and will certainly consider
each recommendation. As we develop our future research programs, I would 1like
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nothing better than to come before you 2 years from today and say, "This is what
we have done in the light of what you asked us to do 2 years ago." And then I
would say judge us on what we have done.

We are serious about general aviation and, as the spokesman within FAA for the
growth of general aviation, I think we can do quite well. I look forward to
listening to the recommendations that surface from the plenary session on Thursday,
and to meeting each of you or as many of you as I can at the dinner at the
Lafayette Motor Inn on Wednesday night. I thank you very much. Have a good week.

MR. LAWTON: At this time, I would like to introduce to you each of the group
chairmen so that you can identify them and begin working with them tomorrow morning
at 9 o'clock. If you are in the Pilot Written Examinations working group, your
group chairman will be Mr. Russell Watson, manager of the Air Age Education Depart-
ment at Cessna Aircraft Company. If you are in the Flight Instruction working
group, your chairman will be Dr. Richard Gilson, Chairman of the Department of
Aviation at Ohio State University. If you are in the Aviation Safety Data working
group, you will be under the able chairmanship of Mr. Jack Enders, President of the
Flight Safety Foundation. The Weather Related Accidents working group will be led
by Dennis Wright, Director of the Air Space Technology Department, AOPA. The
General Aviation Aircraft working group will be chaired by John Reed, who is the
Acting Program Manager of the General Aviation Aircraft program here at the
Technical Center. The original group chairman of the Aviation Safety Economics
Group, was scheduled to be Dr. Aaron Gellman from Gellman Research Associates. We
received a call from him yesterday that he must be in court to give a deposition.
You will have as your group chairman Dr. Frank Berardino, Vice President of Gellman
Research Associates.

Now, to get to the invited papers. I'd like to introduce Dr. Jerry Berlin. Jerry
is the Director of the Aviation Research Center at Embry-Riddle Aeronautical
University.

DR. JEROME I. BERLIN, DIRECTOR, AVIATION RESEARCH CENTER, EMBRY-RIDDLE AERONAUTICAL
UNIVERSITY: It is indeed a pleasure to be chairing this session. In addition to
the important work of the research reports you will hear presented, I feel that
they are representative of new attitudes and new commitments towards general
aviation on the part of the FAA, universities and aviation organizations, and, of
course, on the part of the individual investigators.

First, however, I'd like to pay homage to those wonderful people who for years have
been doing as much research in general aviation as they could with very little
support from anyone. When I sent out the call for papers, some very interesting
and relevant abstracts were returned from very unexpected sources. You will hear
several of those today. It is very encouraging to know that a body of knowledge is
being created for general aviation that originates from research in general
aviation. As many of you know, in dealing with general aviation problems, we have
had no choice but to extrapolate from findings in the area of military or transport
aviation. This has always been difficult and I feel sometimes perhaps dangerous.
There is certainly no question but that it has impeded the development of improved
regulations, methods of training, and more effective and safer equipment. This new
equipment has already significantly increased the rate at which we are gathering a
body of knowledge specifically concerned with general aviation. But the most
gratifying phenomenon is that this research movement is taking place in what I feel
is a sensible and orderly way.




Two years ago, the AOPA and GAMA sponsored the first general aviation safety
workshop. I have heard many times from many of you that the mix of attendees was
good and the tone was indeed serious. One of the products of this workshop was a
set of research priorities which has served as a guide to the FAA in the allocation
of their resources. To preserve the systematic approach to general aviation
research, this meeting was conceived to hear about what has begun and to develop
new concepts as well as new priorities.

And the third workshop to be held in 1983, hopefully will do the same thing. This
whole approach seems so much more responsible than a shotgun one, and I'd like to
say that the originators of it deserve our appreciation. Now, before we begin, may
1 suggest that we hold our questions and comments, which we do indeed want, until
all the speakers have had their chance and then hopefully there will be some time
for us to contribute. ’

Our first presentation is by Dr. George Bennett. He and his co-workers at the
Raspet Flight Research Laboratory located at Mississippi State University have been
engaged in an extensive study of active stall deterrent systems. They have brought
at least one concept to the point of readiness for certification. I have heard
that other concepts even more effective are still in the development stages. It's
a pleasure to have George Bennett with us.

DR. GEORGE BENNETT, MISSISSIPPI STATE UNIVERSITY: Jerry presented me with quite a
problem. How do you summarize 5 years of work in 10 minutes? So bear with me that
on this very short presentation I will only hit the high spots. There is an AIAA
paper available on this subject and we will be glad to send you copies.

Before I begin let me give you a little background. I happen to be a survivor of a
stall/spin accident that occurred when I was younger, and it coldred my approach to
this problem. What we tried to do essentially was to make an airplane absolutely
stall proof. It turned out that from this came a viable stall deterrent system
which I will talk about later. Both of these concepts have been flight tested, so,
with that I would like very quickly to cover what we did.

We conducted a 5-year study under the sponsorship of NASA Langley to look at active
stall deterrent systems for general aviation aircraft., Most aircraft can stall and

spin. We have a serious fatality problem in stall/spin accidents. We are
currently using the pilot entirely as the controller, and while there are some
stall warning devices, the pilot has to make the inputs. What we looked at were

two approaches.

The first approach is to look at the aerodynamics, make the airplane stall proof
aerodynamically. The second approach is to look at it from a control system
approach and that is where we are. We claim that the state-of-the-art in elec-
tronics is moving a lot faster than anything in aerodynamics. And I am an aero-
dynamicist, so I have a little background in that area. We are going to look at
helping the pilot directly. How to get between the pilot and the problem. We then
decided to investigate the control system. But, in addition, in the general
aviation environment, we must address the reliability of low-cost systems which is
not a problem in military or in commercial systems. So, we are trying to look at a
very simple system that will do the job. We covered five major areas. We first
looked at a sensor which was very rugged, very simple, and very cheap. It is not
an angle-of-attack sensor; it is related to angle-of-attack, but the wing stall
phenomena drives the sensor.



We used the Langley general aviation simulator with a visual scene to consider the
various concepts that you could use. It was a very nice way to look at problems.
We conducted a flight experiment and looked at two systems. One intervened in the
pitch and the throttle systems and the second was what we call an adjustable up
elevator stop. I will explain what that means, later. It seems to me that the
first is an intervention system, that is, there is an intervention between the
pilot and the elevator. The adjustable stop is passive in the sense that it con-
strains stick travel, it does not directly intervene. Our test aircraft was a
Cessna 310. It is a very good aircraft to explore stall/spin characteristics,
because it has high-power loading, good spin characteristics and is typical of a
lot of aircraft.

Let me quickly define what I mean by a stall deterrent system and, in particular,
what I mean by an intervention system. We must have a sensor sensing some
relationship to angle-of-attack at the onset of stall. You then must send some
command to the system to give commands back to the elevator. And, of course, in
this case of intervention, it's a summation of what the pilot puts in and what
the control system puts in. In the intervention system, the pilot can pull the
stick all the way back. The intervention system could command the elevator to
a full-nose down position. And it turns out that if you wanted to deter against
a rapid pitch rate you must give the system that much power. Also, if you are
familiar with the Cessna aircraft at full flaps, there is a significant shift in
the stick position for stall. Flaps up, the stick is all the way back. Flaps
down, it is about mid-point, about neutral. So, 1t turns out that there is a
large control variation in that aircraft. Therefore, we must command large

elevator inputs in order to really make an airplane stall proof. If you really
want to do it, you must give the system a lot of power. Let me just very quickly
show how we intervened. The Cessna 310 had a nice control system. I don't have

time to explain it, but essentially we had absolute redundancy in the system in
that even if we had a lock on the actuator we could free it so we always could get
the full control that is required.

Here 1s a quick time history of what the intervention system does. In a rapid
approach to the stall, you quickly pull the stick all the way back. The airplane
comes up to a certain angle-of-attack and does an oscillation. From a control
standpoint, you don't like oscillations. From a piloting standpoint, it turned out
the oscillations were very good cues to the pilot that something was up. The
oscillation appeared to be a good indication of stall.

We concluded that the intervention system could absolutely prevent stall, no matter
what the side slip and/or flap setting was.

Now, I would like to talk a little bit about what we call the adjustable stop where
we took the acoustic sensor and rather than intervene in the system, merely said
that when we approached stall at some angle-of-attack we limited travel of the
stick. So, for a slow approach to the stall, it turns out it's simply a variable
stop concept acting as a very effective stall deterrent device. If you keep the
pitch rate down, there is no difference in effectiveness between the variable stop
and the intervention system. Again it depends on the constraints that you want to
work with. It turns out that you need something else to tell the pilot that it's
on. If a pilot "feels" the system on, he tends to have a problem. And so there
must be either lights or some audio signal going with the system. As it turns out,
we think that a little bit of stick push tied into the system would also add to the
effectiveness. We were not able to operate that system, but we feel that a cue of



stick pushing can easily be done with a pneumatic system that would add to the
effectiveness of the concept.

Part of the program was an extensive evaluation flight test program using com-
mercial and private pilots. One thing we found, which was very interesting to
us, was when we showed the pilot a spin, the pilot didn't seem to know what
to do about it. And, in fact, Gifford Bull had to intervene with two different
pilots to make a recovery.

I will leave that observation for the workshop to ponder. But we did find that as
part of our evaluation. Let me very quickly summarize our work — The Acoustic
Stall Sensor is effective. It can be used over a wide range of operating con-
ditions. Several aircraft have been used. The simulator is a great idea to figure
out concepts, but it is not very good in inducing realistic stress conditions
encountered in real world close-to-the-ground stall or stall spin situations.

To explore the real stress problems near the ground, we just didn't find the visual
scene was good enough to be able to evaluate these concepts under stress where it
really matters.

We looked at two concepts. The intervention concept is very effective, if we can
solve the reliability problem. The variable up stop concept, I seriously think is
at a level that could be certificated right now. The FAA and I will get together
on that sometime. 'But it is at the point where we can certainly consider that part
of the system. And the control laws are very simple. It doesn't take a very
complex system to do the job.

Stall deterrents are a simple problem if you have the right input for that par-
ticular purpose, and that we seem to have. I will conclude with that very brief
presentation. ' .

DR. BERLIN: Thank you, George. Omne indication of the interest in general aviation
research is the increased participation by leading organizations in the area of
human factors research. The Aviation Research Center at Embry-Riddle University
has been indeed fortunate to be able to team up with Dr. Wallace Prophet, one of
the pioneers in this field, and his colleagues at Seville Research Corporation to
perform several major research projects for the FAA.

I have asked Wally to present the results of the first of these projects to you
today. In identifying and analyzing given human factors problems and issues for
general aviation, the investigators have, in a sense, givern us a valuable map by
which further research can be planned and implemented. Wally?

DR. WALLACE W. PROPHET: Jerry has said the goal of this first task that we will
talk about today was the identification of human factors problems in general
aviation. Part of the impetus for this task was the constant high proportion of
accidents that have been attributed to pilot performance problems. Although much
progress has been made in general aviation safety over the past year, pilot
performance problems are still a major and critical concern to general aviation.
However, we have additional impetus for examining this area. That is our concern
over projected changes in general aviation in future years and the possible impact
of these changes on pilot performance. These include substantial changes in air-
craft and avionics design due to the use of new technology, especially electronics
technology, changes in air traffic control and flight service station operations
with which the pilots interact, and changing demand for general aviation services.



The problem is that we do not know which of these changes will impact pilot
performance or how. Thus, the FAA and the other organizations conducting human
factors research are faced with a problem of determining how to identify existing
or potential pilot performance problems, and how to develop efficient research
programs to address these problems in order to produce information that can be used
to aid the general aviation community to prevent or ameliorate these problems.

In recognition of this need then, the objective of this task was to identify major
problems, either existing or potential, that may affect the safety and performance
of general aviation pilots in future years. Also, the purpose of this task was to
determine the types of human factors data required to identify and support actions
to solve such problems and to analyze the implications of these requirements for
planning human factors research activities in support of general aviation. Now,
the first step in accomplishing these objectives was to develop a conceptual model
that could be used to organize our analysis of pilot performance problems and to
aid us in providing insight into the reasons behind these problems. As a basic
premise for the model and to aid our understanding of the wide performance problems
that occur, we borrowed a very simple concept from people at the Navy and Air Force
Safety Centers. The view is that pilot performance problems arise when there is a
mismatch of some sort between the task demands placed on pilots and their physical,
physiological, and psychological capabilities to meet those demands. Obviously,
the way to resolve mismatches and prevent these problems, is either to modify a
task demand or to modify pilot capability to eliminate the mismatch between them or
to do both.

Now, the paper you just heard is an illustration of one way to modify the task
demands placed on the pilot. There are a variety of other ways that can be con-
sidered. To do so, it follows that we need to know which factors influence task
demands and which influence pilot capability. We identified three major factors
affecting task demands: (1) the design of the aircraft; (2) the design of airports;
and (3) the design of what we chose to call aeronautical information systems, which
are systems of documental information such as instrument flight procedures or real-
time communications systems, like the air traffic control system which serves to
prescribe actions to the pilot or provide him with information to help him make his
own decisions.

We also identified three major factors affecting pilot capability. First, is the
design of the airmen certification rating structure which started as a major

mechanism for screening and selecting general aviation pilots. Second, is the
design of training programs and associated proficiency evaluations for certificates
and ratings. Third, is the design of continuation training activities and

recurrent evaluations.

Now, these factors can be viewed as components in a system and one of the major
design goals of the designer for such a system would be to insure that the task
demands and pilot capabilities are in balance. That is that they match. The
problem, however, is that there are no system designers responsible for all of
these components, instead there are numerous individuals and organizations respons-
ible for design of each separate component. Each designer has among his goals the
responsibility to insure that his product will fit harmoniously into the overall
system. The aircraft designer must consider pilot capabilities, for example; the
program designer, because the training program is a part of the design process,
must also consider the total set of demands that will be placed on graduates of the



training program. We have approached the problem then of identifying human factor
problems as a system designed sort of activity. Now, when the human factors
information base to support advanced design is lacking or absent, a human factors
design issue can be said to exist.

The role of human factors research is to identify such issues, to aid in the
identification of design operations that impact pilot performance, and to identify
that impact and provide information to designers concerning these options and their
possible impacts. From this then, we can say that a human factors research issue
is a statement of the research required to address a design issue. That is, how to
go about obtaining the information required to constitute the design of various
systems and components. Given this model of pilot performance we are using, we
were faced with the task of acquiring information which would aid us in determining
what these human factors design issues were.

Our approach is basically in two parts. To obtain information, we reviewed a large
number of reports and interviewed a number of individuals who were concerned with
aviation safety and human factors research. This research was accomplished through
several automated data bases, screening several thousand report abstracts and
reading hundreds of research reports and documents of one sort or another. These
reports were ‘from a variety of sources: research studies, accident and incident
reports, and articles in the popular aviation literature. We also manually
searched through our own technical library at Seville and through the Embry-Riddle
Technical Library. Additionally, we interviewed personnel at a variety of private
and governmental organizations, and some of those people are here today. When all
was said and done and we had sifted through this rather sizeable amount of infor-
mation, we wound up identifying some 35 major human factors research issues. Now,
keep in mind, these issues relate to the six-system components that we talked of
earlier; aircraft, airports, training, and things of this nature. We do not have
time to present all of them today. 1 encourage you to read the report: "Human
Factors Problems in General Aviation" (FAA-CT-80-194).

I will present very briefly nine of the issues to which we gave the highest
priority. Our priorities were based on three basic considerations. First, the
amenability of the topic to quantification and conduct of empirical research.
Secondly, the cost and practicality of conducting that research, and, third, the
feasibility of implementing the results of the research if indeed the answers
were determined. Obviously, there are many kinds of human factor problems that
one could research and there might be no feasible way to implement the results. If
that was the case, those items did not get very high priority.

The first issue that we will mention is the determination of requirements for a
development of human factors standards and guidance for aircraft controls and
displays. Displays and controls in general aviation aircraft are going to be
substantially changed in future years, due to the increased use of airborne com-
puters, advanced displays, and control technology. For example, the inclusion
of cathrode ray tubes, keyboards, and various other kinds of new devices in the
general aviation cockpit. It will be difficult to make informed design decisions
about such displays and controls, unless we systematically study the impact of
various design operations on pilot performance and summarize the results of such

studies in human factors standards and guidance. Here we are talking about more
conventional evolution where you have the kind of displays and controls that we
have become used to in general aviation. And I might mention that we have just

instituted another research task that deals with this area of concern.
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However, a closely related type of problem is our next issue. This is the determi-
nation of requirements and guidance for the design of integrated flight management
systems. Now, here we are talking about the real impact of computer technology on
the pilot aircraft interface in the coming years. We think, in addition to the
evolutionary changes, there are going to be some very radical changes in areas
relating to Data Link, fly-by-wire, such automation of various functions. Perhaps
the pilots role is changing somewhat more to that of a systems manager and less of
a controller. Programatic research is needed to analyze all of the functions of
the pilots and using the systems approach to determine how the total pilot inter-
face, the flight management system, can be assigned to optimize safety and
performance.

The next issue deals with requirements for communications between general aviation
pilots and air traffic control personnel. Air traffic control technology is also
undergoing substantial changes now. By communications, we are not talking about
just voice communications. We are talking about the advent of the Data Link and
other kinds of technology on communications. We feel that research is needed to
assure that these changes do not adversely affect the performance of the pilot.
The issues we have been discussing up to this point deal with pilot task demands,
that is, defining what the pilot has to do with the information he has to process
and the kinds of decisions he has to make. They define his job as it were.

Now, we want to talk about a couple of issues relating to pilot capabilities.
First, we feel there is need for identification of task subsets for current cer-
tificates and ratings. The airman certificate and rating structure has evolved
over several years. Given the increasing change in civil aviation, no one really
knows .exactly what tasks are required of holders of various certificates and
ratings. Systematic research is needed to define the tasks that different aviation
pilots perform. Such mission and task analysis would serve as a comprehensive
foundation for studies of the adequacy of the current certification and rating
structure, and the identification of pilot training issues as well.

This leads to the next issue which deals with training requirements for certifi-
cates and ratings. The specification of what pilots do needs to be accompanied by
a determination of what they must learn when entering into training to perform such
tasks. For example, over the years, numerous independent proposals have been made
to modify flight training to address various pilot performance problems. We had
stall/spin training programs, instrument training, and so forth. However, the
expected changes in aircraft and in the National Airspace System that will come
will result in many entirely new training requirements., Thus, we feel research
is needed to organize and provide a systematic flow of information concerning all
training requirements for individuals involved in gemeral aviation.

Flowing out of this, there is need to determine instructor training requirements.
The flight instructor, after all, is the key to pilot training and in a very real
sense is the most necessary part of the interface between the airspace system, the
aircraft, and the pilot. Many of you build, and determine how a pilot is going to
operate, aircraft in that airspace system. So, regardless of what kind of training
programs we put together, we have got to consider the instructor-pilot as a primary
key. Thus, we felt research should focus especially on his unique needs, particu-
larly on requirements for teaching him how to instruct in many of these new areas.
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There is a need, we feel, for determination of requirements for continuation
training. One of the most urgent needs for research, with respect to determination
of methods for improving pilot capabilities, lies in the need to develop infor-
mation which can be used to improve the continued training pilots receive after
they obtain a certificate or a rating. Some of this is formal training, some of it
is at the individuals own instigation. This issue and two others deal with
different aspects of continuation training. The other two issues are, the determi-~
nation of requirements for recurrent review of the pilot proficiency and the
development of guidance for structuring the biennial flight review. As I said, we
have identified a number of issues and these are discussed at much greater length
in the report. So, I urge you to examine them.

In conclusion, we can say that there is an urgent need for systematic human factors
research. Such research would provide the comprehensive systems oriented data
bases needed by individuals in the general aviation community who design the
various components that comprise the general aviation system. Keep in mind that we
are talking about the components, that includes the people as well as the hardware
and the traffic control procedures. The need for such data bases is particularly
acute in general aviation, because unlike military and air carrier aviation,
industry often can't afford the front—-end human factors required for new systems in
general aviation.

It will also be extremely important to identify and develop mechanisms for facili-
tating the use and dissemination of research results. Now, research is sometimes
opposed by persons who feel that it will lead to increasing government regulations.
This does not have to be and should not be the case. We need to develop alterna-
tive methods of implementing research results. When they are practical,
acceptable, and needed by the general aviation community, those research results
will be implemented and used.

The time for action we feel is now. There are significant changes coming in
general aviation. We need to develop the data bases to aid designers before
these changes occur and sometimes bring these unanticipated problems with them.

We need to plan effectively for the changes and not wait for the serious problems
to occur before we try to do something about it.

So, what we have sought to do here in this particular effort is to develop a
structure for looking at all of the components of general aviation, identifying how
they fit together, they must fit together in terms of an operating system in order
to sense some of these pressure points before they become critical and we see them
appearing in the accident statistics. Thank you.

DR. BERLIN: Thank you, Wally. One of the first issues addressed in our human
factors effort was the appropriateness of the 200 hour minimum pertaining to the

instrument rating. The number of weather related accidents occurring within the
first 100 to 200 hours of the granting of the private pilot certificate was the
stimulus for this concern. The logistics of researching this problem by a con-

trolled experiment with an appropriate population, simply were enormous. Mr. Peter
Denlea of Embry-Riddle and Dr. Jerry Childs of Seville Research will report on this
effort, the last bits of data of which are just now being submitted. Pete?
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MR. PETER DENLEA: My presentation will be on the effects of pilot experience on
acquiring instrument flight skills. The impetus for the study comes from different
areas. The first was a group of several studies done over the years, including one
dating all the way back to 1934 by the Boeing School of Aeronautics relative to
instrument training. The second was an NTSB study done in 1974 on fatal, weather-—
"related general aviation accidents. And the third was a specific recommendation
which came out of the 1979 First General Aviation Safety Workshop held at Ohio
State University in 1979 and sponsored by AOPA and GAMA.

Now, the NTSB study on fatal, weather-related general aviation accidents pointed
out and I quote 'Weather is the most frequently cited cause/factor in fatal,
general aviation accidents and has been for several decades." The report showed
the following: The types of weather conditions which existed at the time of these
accidents was not violent weather such as hurricanes and thunderstorms, but were
predominantly benign weather conditions such as rain, fog, and low ceilings. This
study, which covered a period of about 10 years, did support the desirability of
moving the instrument rating closer to the private pilot certification.

The results of the first General Aviation Safety Workshop called for a specific
look at 'determining whether eliminating the 200-hour requirement of FAR 61.65 is
reasonable."” This recommendation came out of both the proficiency and recurrent
training groups and the weather-related accidents group. Now, the data indicate
that VFR pilots are finding themselves in various IFR conditions and are experi-
encing spatial disorientation with disastrous consequences.

The national flight time average to private pilot certification is 65 hours. These
figures show that most instrument rated applicants are close to the 200-hour total
time requirement when they come in for their instrument rating checkride.
Additionally, most of these applicants are close to the 40-hour instrument training
time requirement for their instrument rating. This means that most instrument
rating candidates have somewhere around 160 hours when they commence instrument
training. Now, the indication here is that most pilots build their time so as to
allow their last 40 hours of instrument training time to count towards their total
flight time training requirement for their instrument rating. In view of the high
cost of flight instruction and inflation, it seems reasonable that this trend will
continue and pilots will continue to fly around in the 65 to 160-165 hour range
with little instrument instruction or experience.

Now, a frequency distribution of the total flight time of those pilots involved in
fatal, weather/related accidents shows an elevation between 85 and 185 hours. In
view of what I have presented, there remains the question: Is the requirement for
200 flight hours a desireable prerequisite in order to be instrument rated? The
FAA Blue Seal Program instituted in the mid '70's, which calls for basic instrument
training for private pilots, is indicative of FAA's interest in this area.

Having shown you the reasons for the study, Dr. Childs will now come up and give
you the remainder of the presentation and show you what has been accomplished to
date.

DR. JERRY M. CHILDS: Thank you. I will be briefly describing the design of this
effort and talk a little bit about the performance measurement considerations prior
to getting into the results. As mentioned earlier, we wanted to know whether the
amount of total flight time, per se, would have an effect on the acquisition of
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instrument flight skills. Thus, it was necessary to control for factors other than
total flight time which may be expected to influence performance. The design pro-
vided for three training tracks which differed only with respect to when instrument
training occurred for the tracks. These tracks were intended to provide a repre-
sentative range of total flight time between 100 and 200 hours at the point in
which the instrument checkride occurred.

There were three experimental groups, tracks A, B, and C. The training received
prior to commencing instrument training was controlled to be contact training for
all three tracks. Then instrument training was begun at a mean time of 67 hours
for track A, 100 hours for track B, and 130 hours for track C. Following approxi-
mately 40 hours of instrument training then, track A's instrument checkride
occurred at a mean time of 113 hours; Track B's time at a mean time of 138 hours,
and track C's at 171 hours. It is important to note here that the content and the
sequence of the training were, to the greatest possible extent within an oper-
ational context, held constant for the three tracks. Only the point where the
tracks underwent instrument training was varied in terms of performance assessment.
Student performance was assessed with a contact checkride given just prior to the
beginning of the instrument training and an instrument checkride given at the end
of instrument training. The contact performance assessment was intended to provide
us with baseline data to determine whether the tracks were equivalent on contact
skills prior to entry into instrument training. However, we were primarily
interested in instrument checkride performance. Additionally, to provide some
indication of the nature of performance change during instrument training, measures
of daily performance were also taken. Today, we will concentrate on discussing the
instrument checkride results.

The subjects were 79 Embry-Riddle students, 69 males and 10 females. None of the
subjects had previous flight experience. The subjects were fairly uniform with
respect to age, ratio of males to females in each track, and with respect to grade
point average. :

The performance measurement used in this study was objective. By that we mean,
that it was based on observable aspects of performance and specifically it was
based on comparisons of actual in-flight performance with desired performance
levels. The technique used to measure student pilot performance is known as the
Pilot Performance Description Record (PPDR). - This is an objective performance
assessment procedure that has been used in both military and general aviation for
many years.

The PPDR is comprised of specific maneuver parameters such as air speed or track-
to-station, and stated tolerances for those parameters such as plus or minus 5
knots of air speed, plus or minus 50 feet of altitude. In this study, these param-
eters and tolerances were defined in accordance with Embry-Riddle and FAA flight
training guides and with the assistance of the Embry-Riddle check pilots who par-
ticipated in this study. It should be mentioned here that the instrument PPDR,
which was designed to measure instrument proficiency, was based upon existing FAA
flight standards. Another characteristic of PPDR is that it provides for standard-
ization in the administration sequence of checkride maneuvers. This results in a
greater degree of measurement uniformity and hence increases the reliability and
validity of the resulting data. The PPDR is in the form of a booklet of maneuvers
to be administered in a prescribed sequence.
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Now, I'd like to discuss just a couple of the results, overall results, of this
effort. First, the PPDR error rates for the contact checkride in all three tracks,
and then second, the PPDR error rates for the instrument checkrides. First, the
contact checkride: As I mentioned earlier, we were interested in contact per-
formance only as a background or baseline measure to tell us whether the tracks
were essentially equivalent on contact skills prior to entering instrument
training. The track differences from the overall mean were small. These differ-
ences were not statistically significant, this indicated that the tracks were not
significantly different, with regard to contact flying skills, prior to entering
instrument training. This, of course, provided us with a greater degree of
assurance that any differences among tracks at the completion of instrument
training would be a function of the amount of total flight time incurred, which is
what we were interested in, rather than a preexisting flight skill difference
between the tracks. So, this was just a control measure.

Now, for the results of the instrument PPDR administered on the instrument check-
ride for all tracks. Each subject had 98 possible measures. Again, deviations of
the track mean errors from the overall mean error were small and not statistically
significant. This, of course, does not mean that the tracks were identical with
respect to instrument proficiency. It does mean that there were no overall sta-
tistical differences among tracks.

It should be noted that the rationale for additional flight time being necessary in
order to demonstrate the flight proficiency required for an instrument rating, in

this case, is not supported by these data. If more time resulted in better per-
formance, track C's error rate — the high time group — should have been lower
than A and B, not higher, as it was. So, the observed differences we got were not

in the expected direction if you follow the flight experience rationale with a
200-hour time requirement.

Again, these differences are not statistically significant, but do indicate that
students with fewer than 200 hours can be trained to instrument proficiency when
the training program is carefully laid out and when performance is assessed
according to well defined and published standards.

It should be mentioned that all subjects in each track passed their instrument
flight checks, indicating that the flight standards designated by the FAA were met
by all three groups.

From these data it can be concluded that the total flight time prior to beginning
instrument training, at least within the range examined in this study, is not a
significant factor in affecting acquisition of instrument flight skills. Rather,
it seems to be a matter of how training is conducted. This was reflected in the
subjective comments by the check pilots who participated in this study. Without
exception, they felt that the 200-hour requirement could feasibly be reduced.
Under the assumption that current standards of instrument skills are adequate and
that quality assurance is provided by the instrument checkride, we conclude that
overall instrument flight performance is not degraded by a reasonable reduction
in total flight time prior to entering instrument training. The results show that
we should not be concerned with experience, per se, as much as the fact that care-
fully defined flight standards for the instrument rating have been met.
Thank you very much.
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DR. BERLIN: The one serious limitation I see to this study is that it is dome with
a very specific population of student pilots at Embry-Riddle going for a degree in
a certain environment. We are now in the planning stages to replicate this experi-
ment using an entirely different population which more approximates the general
aviation community. We are hoping to start this experiment soon.

Little research has been done in general aviation training, per se. One example of
this would be the relationship of time to training effectiveness. How many times
have students asked us how often they should take a lesson or how long should their
training take., For certified pilots, questions often concern how often do they
need to perform or practice different flight tasks in order to remain proficient.
We have been attending to some of these questions. I have asked Dr. Jack Shelnutt
of Seville to report on this effort.

DR. JACK B. SHELNUTT: Common experience indicates that our ability to perform
complex tasks will degrade over a period of time if we do not perform or practice
them regularly. Thus, if we try to perform a flight task on which we are a little
rusty, we usually have a higher probability of making an error. Given the possible
disastrous consequences of such errors, it would be beneficial to know how we lose
skills and how to prevent such losses. There is a substantial body of psycho-
logical research which has been devoted to the study of skill retention and we have
learned quite a bit about this problem. The general pattern for the loss of skill
over time for complex psychomotor skills, like many of those involved in flying, is
a rapid loss in the first few weeks, followed by a relatively slower loss. The
same research has shown, however, that the specific relation between loss of flight
skills and time is a function of a number of factors. Such factors include
duration of the time period since the pilot received his training, the amount and
type of flying he received during that period, the recency of performance of a
given flight task relative to the testing of that task, the original level of the
skill acquisition, and the type of task that is being performed.

Research has shown that it 1is relatively easier to maintain proficiency on tasks
that have a higher degree of internal organization in comparison with less
structured tasks. Given the number of factors affecting skill retention, it is
necessary to study the particular effects of each of these factors on the specific
skills that are of interest. In other words, if you are interested in the flying
skills of general aviation pilots, you need to study the retention of these skills
in relation to the factors. Unfortunately, there have been very few formal
research studies which have addressed the skill retention problems of general
aviation pilots.

Thus, there are almost no empirical data which can be used to develop systematic
guidance to be used to plan initial and recurrent training for pilots, or in
adapting biennial reviews of pilot proficiency to the most likely areas of skill
loss. Given this lack of systematic guidance, we depend, to a large extent, on the
individual pilot's own assessment of his training needs. For the most part, this
procedure seems to work, but we are all familiar with accidents in which the
pilot's assessment of his current proficiency was disastrously inaccurate. Thus,
we also need information concerning the individual pilot's ability to assess his
own training needs; to determine when he is likely to be right, and more
importantly when he is likely to be wrong.
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Given these needs, our research has three major objectives. The first objective
concerned the determination of retention of private pilot flight skills over a
2-year period. We want to assess overall skill losses relative to such factors as
level of learning and amount of flying since certification. We also want to assess
retention of different types of flight tasks. The second objective concerns an
evaluation of pilots ability to assess their own training needs. We want to
investigate how well pilots can predict their performance, how well they can evalu-
ate the adequacy of their performance on these tasks once they perform them. To
aid in our understanding of flight skill retention, we added a third objective.
This objective concerns the determination of the effects of differing distributions
of flying time during training on retention of skills. What we decided to do
during the original training was to vary the amount of calendar time spent while
accumulating the 40 or so flight hours necessary for a private pilot license. One
group finished this training in a relatively short period of time, while a second
group was given twice as long to complete the training. As a result, we will be
able to assess differences in patterns of skill retention during training. That
is, we can assess the retention of tasks introduced early in training and not
practiced again until late in training. Additionally, we will study how different
description of flight time affects overall private pilot training effectiveness and
efficiency.

The experimental design was relatively simple. We had two groups of subjects, One
group was given 3 months and the other 6 months to complete private pilot training.
During this training, pilots in each group were given four objective flight checks
at the end of each major phase in the training program. After completing training,
each pilot will receive a flight check every 8 months for a period of 2 years, a
total of three checks in all. We used the basic Embry-Riddle pilot training
syllabus modified slightly to meet experimental requirements and conducted the
study at the FAA Technical Center.

It is important to note that the check pilot for a given student was not his
instructor. We collected a substantial amount of data from the training, using a
variety of measurement tools. The objective flight checks were similar in nature
to the private pilot description record as was described by Dr. Childs for task 2,
but we modified its use to include maneuvers and measurement parameters of par-
ticular relevance to the objectives of this study. We also administered several
written tests to the students during their ground training. Furthermore, the
students also had to take FAA written tests and private pilot checkrides with
independent personnel.

In addition to these tests of skill and knowledge, we also developed special sub-
jective surveys in which each student had to predict, task by task, how he felt he
would do on a checkride before he took it. Additionally, after the checkride, we
had them rate, task by task, how they felt they actually did. We also gave the
students an opinion questionnaire which assessed their attitudes towards the

training they received. During the retention interval, we will give the pilots
the same experimental flight checks and written tests, plus the pre- and post-
check surveys. We will also note their flight experience during this time. We

are at present, just completing the training for the 6-month group. Thus, we do
not have the results at this time.
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When the study is finished, we intend to analyze the data in a number of ways. For
example, we will assess retention of proficiency over the 2-year period on the
different task maneuvers relative to individual differences; such things as the
original level skill attained by the pilot during initial training and relative to
the amount of flying they did during the retention period. We will also compare
the performance of the students on two tracks to assess differences in the effi-
ciency and effectiveness of their training. Finally, we will assess the relation-
ships among pre-check predictions of flight performance by the students, the post-
check self-evaluations, and a rating of their actual performance by the check
pilots. The results of’ these analyses should provide us with information we can
use in developing systematic guidance for the conduct of proficiency training and
have recurrent reviews of pilot proficiency. Hopefully, flight instructors will be
able to use this as a guidance to aid in their conduct of these activities. Thank
you,

DR. BERLIN: Thank you, Jack. In reply to my call for papers, Hubert "Skip'" Smith
of Penn State University responded by suggesting that he report on either of two
studies in which he is currently engaged.

We have asked him to report on his studies of Traffic Pattern Habits at Uncon-
trolled Airports. Before I ask Dr. Smith to present his paper, 1 would like to
read a quote from his letter to me. He said, "I would therefore appreciate being
informed of any activities in this area of aviation research, and I am willing to
cooperate in any venture which would be of benefit.'" It made me feel that this
could be one of the greatest contributions of this kind of workshop to bring
together in cooperative ventures professionals such as '"Skip" Smith.

DR. HUBERT C. SMITH: Thanks very much, Jerry. We have established within the
Department of Aerospace Engineering a small aviation program, as sort of an out-
growth of the Aeronautical Engineering Program and as Jerry said, I am really the
only person active in this facility. We do have a Department Head, a pilot, and
the university backs the program wholeheartedly, so that is a big help. I am very
happy to be here and 1 feel particularly fortunate in that I chanced to fly through
Philadelphia TCA the day after the Eagles lost the Super Bowl.

We attempted to look into some of the habits of pilots at uncontrolled airports
primarily because reports indicate that most midair collisions, and this is from
FAA studies, occur at or near an airport facility usually below 5000 feet.
Secondly, that airport is uncontrolled, and, thirdly, the weather is usually always
VFR, contrary to what we might suppose would be the "ideal" conditions for a midair
collision. ’

Considering these facts, as a first step in studying habits at an uncontrolled air-
port we decided to start off on this project looking first at the methods in which

pilots approach such uncontrolled airports. We took the standard traffic pattern
that you see in the AIM and we just divided it up into different methods of entry
into the standard pattern. Now, you may or may not recall that the regulations

state (referring now to FAR Part 91, specifically) that when you approach an uncon-
trolled airport you make all turns to the left unless displays indicate otherwise.
That is the only regulation that applies. The AIM recommends a standard method of
approach, namely, the recommended method of entering 45° to the downwind leg,
although there is nothing illegal about coming straight in or crosswind, or what-
ever. Well, we happened to have a little airport up there that lent itself very
well to this sort of program.
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We came up with a questionnaire, very simple in nature, that would encourage

maximum participation. It requested information of individuals as, for example,

which entry did you make into the pattern, what type of pilot certificate do you

hold, how many hours do you have, what is your aircraft classification. We then
divided this last one into single engine, twin engine, piston, turboprop, and jet,

and then also very significantly, what was the amount of traffic, other traffic, in.
the pattern at the time of entry.

We took our own airport there which seemed to be quite a good one to use. It's a
typical small airport which formerly was used for nothing but flight training for
ROTC students, but now has evolved into quite a corporate operation for many of the
local industries and the university. And there are now 20 scheduled flights a day
of commuter operations going in and out of this place. Those include numerous
business aircraft, many jet aircraft, Piper Navajo aircraft, standard single engine
and turboprop, Beech 99's, Twin Otters, and we have even Nords coming in there.
So, there is quite a mix in traffic in this pattern. We are located just off the
Phillipsburg VOR, right in the geographical center of Pennsylvania. We now have an
ILS approach on our primary prevailing downwind runway. There is also an approach
off the Phillipsburg VOR.

Over a 3-month period we sampled about 125 to 150 pilots. We proceeded with the
help of others to conduct a survey, a sampling of a varied number of pilot certifi-
cates and observed how various aircraft entered the pattern. It was found that of
those who made the recommended pattern entry, and that is the 45° entry into the
downwind, that 94 percent of such entries were made by private pilots. We found
the figure to be much less when we went to commercial and airline transport pilots.
Now, we weren't sure whether this meant really that this was a result of good
training which carried over into their actual practice or whether many of the
private pilots perceived this to be the legal way of doing it; and, therefore, were
reluctant to admit any other type of entry. At any rate, we broke this down a
little more and looked into all of the various means of entry and we found that
since there was an ILS on this primary runway, a lot of commercial operations
probably came straight in because they were coming in off the ILS and a lot of
crosswind traffic came in off the VOR approach.

We conducted this survey in VFR weather. We cannot rule out the fact, however,
that many pilots utilized the IFR flight plan or made somewhat of an approach from
the approach facilities. We went on to sample the type of airplane, and again this
pretty much backs up what we learned with the pilot certificate sort of thing.
Since most private pilots are flying single engine airplanes, we found the highest
classification of airplane that made a standard pattern entry was the single
engine.

Now, another significant result then was when we asked how many other airplanes
were in the pattern at the time you entered and we compared the number of standard
entries. This is again what we call the standard 45° into the downwind. Now, with
none in the pattern, it was the lowest percentage, but as the number of aircraft
increased, all pilots and all types of airplanes tended to make more standard
entries, which seems to be somewhat of a kind of encouraging sign to a realization
that perhaps we are following the regulations or following the recommendations, I
should say.
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This is, as I said, a very brief study at one airport, but it does point out that
many of our airports which are uncontrolled now are becoming pretty complex air-
ports with commuter operations beginning to serve quite a number of small com-
munities. These communities still have a lot of general aviation airports with a
lot of training going on, with a lot of just plain sport flying going on and we are
getting quite a mix of different types of aircraft such as we encountered years ago
at our major terminals. So, I think that studies like these are important and I
would like to see them continued a little bit. We would like to continue these
studies by not just relying on questionnaires but doing some actual observations
and doing it at a few more airports. Thank you very much.

DR. BERLIN: About 4 years ago, FAA's Flight Safety Branch was asked to investigate
ways of improving the training of good judgment. The first contract was awarded to
the University of Illinois to establish a definition of pilot judgment and to
investigate ways of improving it. Dr. Dick Jensen and his associates did what I
just have to call a heroic job of integrating diverse and sometimes conflicting
psychological theory and findings; he did this in order to arrive at a workable
definition of the concept of judgment.

The follow-on contract was awarded to Embry-Riddle Aeronautical University for the
purpose of preparing an actual training syllabus and developing a methodology for
testing that syllabus. The training syllabus is in the final stages of completion
at this time. Looking at past training methods in this area, a discrepancy between
teaching good judgment and actually implanting it in the students behavioral
repertoire was found. It was decided to try some very novel and unusual training
techniques. I have requested that Dr. Charles Holmes give you a synopsis of the
efforts in this area. Chuck?

DR. CHARLES HOLMES: Good afternoon. The purpose of our program is to improve pilot
behavior associated with judgments. In conjunction, an experimental method to test
the judgment program was developed. These results are contained in three volumes;
Volume I contains the concepts upon which the program is based and a suggested
evaluation methodology. Volume II, The Student Manual, contains the instructional
material in the judgment training program and the companion work sheets by which
the student may determine his or her own progress. Volume III, The Instructor
Manual, provides the instructor with a systematic approach to administering the
judgment training and in evaluating the performance of the students.

The overall approach in the program addresses judgment behavior of the pilots, by
using self-assessment to determine poor judgment tendencies, role modeling of the
instructor, and accepted principles of learning. We have agreed, in principle,
with the definition of judgment offered by Dr. Dick Jensen in his earlier study.
However, we felt that this definition should be a little more specific and should
be operationally based. Pilot judgment is therefore defined as a mental process in
which the pilot recognizes, analyzes, and evaluates information regarding himself,
the aircraft, and the outside enviromment. The final step in this process is the
making of a decision pertaining to the operation of the aircraft.

The Student Manual contains 20 lessons which are divided into three units. Unitf I
presents concepts and materials which are used throughout the judgment training
course. These terms and concepts have been especially designed to lead the student
into the modified patterns of thinking which we feel will ultimately produce better
judgment .
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Four sets of new terms and concepts are presented. The first of these sets
introduces the student to three subject areas relevant to pilot judgment: the pilot
himself, the aircraft, and the environment. Conventional flight training deals
primarily with the subject areas of aircraft and environment. The judgment program
emphasizes a pilot's need to know more about himself, how he interacts with the
aircraft and the flight environment, and how the three interact among themselves.

The second set of terms is called the six Action Ways. Nearly 600 NTSB accident
briefs were examined to determine how the pilots: carry out the actions resulting
from immediate decisionms. It was obvious that pilots implemented poor judgment
decisions in six ways:

1. DO, the pilot did something which he should not have done.

2. NO-DO: The pilot did not do something that he should have done.

3. UNDER-DO: The pilot did not do enough when he should have done more.
4., OVER-DO: The pilot did too much when he should have done less,

5. EARLY-DO: The pilot reacted too early when he should have waited.

6. LATE-DO: The pilot reacted too late when he should have reacted sooner.

The repetitive use of these terms is designed to effectively and positively
identify the actual, erroneous responses simultaneously with the desired responses.

The third set of new concepts is called Poor Judgment (PJ) Behavior Chain.
Research into accidents shows that once a poor judgment is made, there almost
always follows a sequence of additional poor judgments. As the chain of poor
judgments grows, it stands to reason that the number of safe alternatives dimin-
ishes very rapidly. If this sequence or chain is broken early in a situation, the
pilot may have more alternatives for successful recovery. In the judgment training
material, the phenomenon where one poor judgment leads to another, is referred to
as the PJ Behavior Chain. This section teaches the student about some of the chain
mechanisms and what must be done in order to break this chain. The judgment pro-
gram uses elementary behavior training to trigger within the student pilot a new
response pattern to effectively break the chain.

With the fourth set of concepts, a student is taught to understand and apply the

three mental processes of safe flight: (1) "Automatic Reaction" — Two general
categories of automatic reaction are taught. One involves the flight skills having
to do with maintaining positive ongoing control of the aircraft. The other
concerns those learned responses to unusual or emergency situations. (2) "Problem
Resolving”" — The mode of thinking that helps a pilot overcome undesirable situ-
ations by means of a systematic process. (3) "Repeated Reviewing" — The mode of

thinking that allows the pilot to continuously be -aware of all the factors, that
is, the pilot, aircraft, and envirommental factors that effect safe flight.

Unit II contains the behavioral aspects of the judgment training. This unit is
designed to adjust or to redirect a pilot's tendencies in such a way as to promote
the consistent use of good judgment. The first approach addresses the pilot's
hazardous ways of thinking, his hazardous attitudes. Five hazardous thoughts for
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pilots are identified and an exercise for self-assessment of these hazardous
thoughts are provided in the Student Manual. Since little o1 no prior research was
found in which such thought patterns were investigated, it was necessary to consult
experts to obtain opinions of the nature of such hazardous thoughts and of course
to provide them with generic names:

1. "Anti-authority": '"Don't tell me what to do", or, '"no one can tell me what
to do to fly my airplane."

2. "Impulsivity": "Do something quickly."

3. "Invulnerability": The thought pattern of the person who thinks "It won't
happen to me, maybe to others, but not to me."

4. '"Macho": The thought that "I can do something the others may not be able
to do, but I certainly can." (The name may have been a mistake, it's not restricted
to men as we see it.) »

5. "Outer Control": People having this thought pattern feel they can do
little, if anything, to influence what happens. Therefore, they generally do
nothing, which is characterized in the Student Manual by the phrase, 'What's the
use?"

I would like to emphasize that these selected hazardous thoughts are preliminary
only. Additional research and validation of the judgment training program is
needed in order to fully develop this concept.

In the program, students are taught to identify and understand the five hazardous
thoughts. A lesson is devoted to each hazardous thought. Following these
lessons, 1s a lesson which specifies substitute thoughts called "antidotes for
the five hazardous thoughts."

Unit III contains written lessons to relate the concept of units I and II to actual
flight situations. No new flight or judgment material is taught. The unit is made
up of numerous exercises centered around scenarios and case histories of pilots
carrying out flight activities. The scenarios and histories are taken from reports
of actual accidents and incidents which occurred within the last 5 years. The unit
is intended to make judgment training seem real, to make it come alive for the
student. We feel that a sense of relevancy, of personal involvement, is essential
for the new behavioral learning to take place.

The Instructor's Manual outlines for the instructor the material contained in the
Student Manual. It explains how the instructor is to present the material to the
students and provides guidance on how to resolve students' difficulties regarding
the judgment training course. In addition to describing how the instructor should
present the program, the Instructor's Manual contains material designed to enhance
the influence of the instructor as a role model for the student. Finally, the
Instructor's Manual contains two sets of exercises for the instructor to conduct
during flight training activities. These exercises are designed to further develop
and focus the student pilot's judgment-making abilities as well as to reinforce the
conceptual and behavioral aspects of judgment training. The exercises are
generally completed in conjunction with other flight activities. Thus, the
increase in flight time required for the student to complete the judgment training
is therefore minimal.
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It was the intent of this research to produce an experimentally derived judgment
training program. As of yet, no construction testing has been done to verify
either the appropriateness or effectiveness of the training increments making up
the program. Only through such testing can we know which materials and sequences
are optimal. It may be shown by empirical testing that we have constructed too
much material, that it needs a different order of presentation, or that different
materials need to be developed. We therefore recommend that a validation of the
program be conducted under controlled conditions. Finally, the program should be
assessed for suitability in other areas of aviation and its adaptability in other
endeavors such as driver training and heavy equipment operations. Thank you.

DR. BERLIN: Well, there you have it. I tried to choose a diverse selection of
reports so that you could get some feel for the kind of work that is being done
in general aviation research. Many of these researchers who reported to you today
reported on work that was recommended by you at the last General Aviation Safety
Workshop. I certainly hope that we can do the same in this workshop, so that
2 years from now we can report to you on things that you recommended this week.

I would now like to open up the floor for questions. What I would like for you to
do is for you to raise your hand, tell us who you are, to whom the question or
comment is posed and if that speaker will then stand up and receive it, we can have
some good interaction.

MR. JACK ENDERS: Jack Enders, Flight Safety Foundation. I have a question for Dr.
Smith from Penn State. What was the size of the population that you studied, I
believe you gave the percentage breakdown?

DR. SMITH: We had about 125 of these questionnaires filled out. That is our
sample. Total population was a little harder to determine because we really don't
have a record of the total operations at the airport. I would guess we are talking
about 1 percent to 2 percent of the operations.

MR. ENDERS: Thank you very much. Well, will you take one more question?
DR. BERLIN: Yes, of course. We appreciate any comments you might have.

MR. ENDERS: This question is for Dr. Childs. On the track system that you
described, Tracks A, B, and C, I am curious to know just how these tracks were
determined. Were these tracks established for different time phasing of student
groups, or were they put together on the basis of aptitudes, putting bachelors in
one group, and so on?

DR. JERRY CHILDS: No, sir. They were selected on the basis of the problem in view
of the accident data, the NTSB accident data, which indicates a high involvement of
low-time pilots in weather-related accidents. What we did was to provide a repre-
sentative range of time from 100 to 200 hours of flight time when they took their

instrument training. We had a good mix on the basis of the student population we
were using. We had the low-, intermediate-, and high-time groups, with the high-
time group — Track C — being most representative of the general population of

student pilots that come in for an instrument checkride at about 200 hours of
flight time.
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MR. ENDERS: You answered the other question I had when you presented it. You are
going to take this away from a structured university environment to see how it
would work.

DR. BERLIN: Yes, sir?

MR. FRANK KINGSTON SMITH: My name is also Smith. I am a local pilot and I have
attended many of these workshops. I had spent about 10 years in Washington D.C.
and had attended a lot of meetings of this type. Now, since I have retired from
the cycle and am now back here flying again as a weekend pilot, so to speak, I
would just like to call to mind the fact that I have found that there are a great
many people over the age of 30, or from 30 to 40, who are now getting enough morney
together to start to learn to fly because they want to do it for fun. And I'd be
very interested to see what the statistics show about accidents in the older group
of pilots who learned to fly recently and the methods under which they are taught.
Obviously, there is a different group there from what you have in the controlled
situation such as you have at Embry-Riddle or in the military. I think this is
also something most of us tend to skip over.

DR. BERLIN: Thank you, Mr. Smith. There is a small research project ongoing now at
UCLA by a colleague of mine who is studying effects of flying on this new pilot age
group. The results will be out in probably 6 to 8 months.

MR. BUD STACK: I am Bud Stack from Gulfstream American. I will direct my question
to George Bennett and Chuck Holmes, and maybe even to the working group on the
economics of safety tomorrow or perhaps even to some of the people who explore the
budget on research around here. My question is, if I have X amount of dollars to
spend on research, and we will use the example we just had on reducing accidents
related to stall/spin, do I send it down to Mississippi State and focus on the
airplane or send it down to Embry-Riddle and focus on the pilot? I was thinking
hopefully we could coordinate these to get the best use of the research dollar.

DR. BERLIN: Does anybody want to comment on that? Chuck Holmes.

DR. HOLMES: I would say that you should not put all of your eggs in ome basket, so
to speak. You have to go both ways. We can make stall warning systems, stall
prevention systems more automatic, you always have a lot of leeway there. Let's
see if we can do it in both directions. I think they are both well worth investi-
gating, but we should not forget the pilot, the human element, which I think 1is
probably the most important element and most overlooked element in the industry
today. 1 hope that answers your question.

DR. BERLIN: Mr. Bennett?

GEORGE BENNETT: I1'd like to respond. I didn't have time to mention it, but another
constraint on our study was trying to keep the price of a system below $1,000, that
is on any active system, and the variable stop system looks like we are talking
numbers of less than $500, a very simple system, so the cost is pretty low now. It
depends on what your certification costs are.

DR. BERLIN: Yes, ma'am.
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MS. HAZEL JONES: I am Hazel Jones with the 99's Women Pilots. I was happy to note
that all of this was directed towards the males, not the females today, but I
particularly am interested in knowing if the information on teaching good judgment
is going to be made available to anyone other than this group, or is it available
now?

DR. BERLIN: We have submitted the final draft. It is now being reviewed by the FAA
managers who audited it. There is, of course, a lot of research testing to go on
in the future but the results of our work should be out in the very near future.
We will take the responsibility, however, of issuing to each of you a sheet telling
you how you can get this material.

DR. BERLIN: Yes sir.

DON BALDWIN: Don Baldwin, Flight Safety International. Obviously judgment has a
great deal to do with knowledge, how did you relate knowledge and judgment in this
study?

DR. HOLMES: That was one of the first things that we investigated, how do you
separate knowledge from judgment. That is why we defined judgment as we did. We
made it an operational one; the failure to recognize that you as a pilot do not
have the knowledge to go out and do what you want to do is a bad case in judgment.
Failing to recognize that you do not have the background, the knowledge, to go out
and fly through a thunderstorm or have an aircraft that is not properly equipped,
is exercising poor judgment.

DR. BERLIN: I'd like to take a crack at that. Now, that aspect that Chuck
mentions, of course, is part of the good judgment system. But in analyzing the
620 accidents we went through, and I can tell you that I read all of them, you
can't help coming to the conclusion over and over again, that the cause of the
accident, most often, was not a lack of knowledge.

DR. BERLIN: Yes, sir.

WIN KARISH, FAA: It seems to me that the end result is really behavior modification
in the sense that it is unique to flying. What if that behavior modification con-
flicts with the basic behavior of the individual in his total life style? There
seems to be an area of conflict here that I can't resolve.

DR. BERLIN: What we have tried to do with the judgment program is to implement what
we know and understand as being behavioral modification and associated techniques.
I think the question you put, and you did put it simply, will have to have an
empirical answer. We will have to test the behavior modification where it con-
flicts with other needs in his life. And when I use the phrase "his needs" we made
an assumption in the testing which may prove wrong, that using '"good judgment in
flying" so as to stay alive is generalizable to real life, to the other life
situations. But, you know, that may not be so. Can you give us an example where a
such conflict might exist, or can anybody?

MR. KARISH: Well, I think a typical example would be one which we hear of statis-
tically all of the time, the doctor-lawyer syndrome. You know, I don't want to
single them out particularly; but the idea being that the doctor in today's society
must get someplace for an appointment, where he is living in a very concise
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timeframe, where his time is valuable. He had to get -there, and of course if you
want to put dollar signs on it, the fact is he has to get there. In that sense,
his judgments are motivated by that life style. How do you then oppose that with
trying to implement the behavioral modification in just that one area of flying?
How do you take the individual and remodify his total way of thinking? It just
seems insurmountable to me and maybe I am wrong.

DR. BERLIN: Maybe what you are now talking about is the concept of calculated risk,
where he says this is dangerous but I have to get there.

MR. KARISH: That's why they kill themselves.

DR. BERLIN: Well, one of the problems with this is that the more he does it and
doesn't get killed, the more reinforced he gets in his thinking for doing such
things, and so he continues to do this until he finally does get killed.

"MR. GIFFORD BULL, MISSISSIPPI STATE: That of course is a common problem in flight
instruction. Because these are the people with the money. The flight instructor,
if he is any good, will spend quite a bit of time talking about that, explicitly.
He will say, this is a problem that will occur with you more than with other
people. And so you must learn that when you are thinking about flying, set aside
your other concerns and think now, let's think strictly about flying. And it may
not be easy to do, because you will have those pressures on you, but it is worth
your while to save your neck. So the good flight instructor does try very hard to
bring this out explicitly. He doesn't always succeed, but he tries.

DR. BERLIN: By the way, I think it is important for you all to understand that this
judgment program as it exists today is very dependent on the behavior of the flight
instructors. So that what you said was very congruent with our approach to this by
using the flight instructor both as a reinforcer and as a psychological facilitator
to help the student improve his judgment behavior and that would be very appropri-
ate with a person such as a doctor or a lawyer.

MR. DON BALDWIN, FLIGHT SAFETY: I used to think that judgment was a factor of
stupidity or lack of it; but I am convinced that judgment is a factor of retained
knowledge and I would like to emphasize retained because I believe that our
methodology in teaching does not lend itself to retained knowledge.

DR. BERLIN: We have a genuine disagreement, because I really do believe, that in
the management of judgment errors, that is not true. That is just a personal dif-
ference and it would be wonderful in the years to come to do empirical research.
One of the reasons I believe it is not true is because of my own personal experi-
ence and the other reason is as an aviation scientist. The one time that I did
this I almost killed myself, at that time I had all the knowledge I needed to make
a no—go decision and I made a go decision, traveling in 500 to 900 foot overcast in
rime icing weather going down in the terminal area. 1 shouldn't have taken off,
but I did because there were three sisters waiting at the other end and I didn't
want to show them that I was a weakling and that I couldn't fly a plane. Now, I
would be suspicious of this, as one example, except for the fact that I see in
accident investigations so many like that.

MR. BALDWIN: I suggest that may be stupidity rather than judgment;
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DR. BERLIN: Oh, 1 agree. Now you are not talking about knowledge, you are talking
about stupidity. Judgment has many, many synonyms.

DR. RICHARD JENSEN: I am Dick Jensen, formerly with Illinois. One other aspect
that concerned me from the beginning was the problem of training instructors
clinically to teach this kind of thing. Have you grappled with that problem?

DR. BERLIN: Dick, we are in the initial stages now of talking with a major
aviation organization about doing some experimental work with groups of flight
instructors in trying to teach them the concepts of judgment that we have developed
and seeing if that has an effect on student training. I can take one more
question.

MR. ROBERT WRIGHT: My name is Bob Wright. I am an auditor with the general
accounting office (GAO) currently doing a review of the FAA general aviation
programs for the Congress. I have one question. First of all, concerning the
review of the instrument rating procedures, did the group consider the fact of
the typical general aviation pilot, in progressing up to a complex airplane as
they would do, or were you training these typical general aviation pilots in an
aircraft such as the Cessna 172 or other aircraft used by instructors?

DR. JERRY CHILDS: The aircraft used in the study were all Cessna 172's. Dr. Berlin
has already mentioned the replication effort currently being planned in line with
that and as a part of the effort, yes, we do intend to look at more complex
aircraft.

MR. WRIGHT: One more question concerning other research on the effectiveness of
various FAA regulations regarding proficiency such as the biennial flight review or
the 90-day currency requirement, has anything been done in that area recently?

DR. BERLIN: I will answer that first and I will certainly open it up for dis-

cussion. But I have felt for a long time that we need to improve our biennial
review procedures. It is a pet peeve of mine. It's on the books and I don't
think it is being optimized. I don't know what anybody else has done, can

anybody throw light on the subject?

UNIDENTIFIED VOICE: I would like to comment on the skill retention work that we
are doing here. One of the purposes of the 2-year period of work is to identify
the problem areas which exist or where something was going wrong, and I feel that
once you identify what those problems are, which tasks people are not retaining you
have the basis for restructuring the BFR. So that once you have identified areas
where people seem to fall off after a given time period relative to their flying,
then you can plan training to adjust to that. I think more research needs to be
done. I think probably the biggest problem is not with the private pilot but with
the instrument pilot. There are substantial problems with the private pilot shown
by some of the tests on the weather-related accidents.

DR. BERLIN: By the way, I have come to know in our research work many of the FAA
people, especially here at the Technical Center, and I grow somewhat impatient
when I hear people who don't know these workers here as well as I do say such
things as the FAA, when in doubt, they regulate or they really don't want to
change. That is really not true. The people that I have worked with here at

27



the FAA are very willing to do away with and modify regulations if they are not
appropriate, and more power to them. They really are taking that position and I
want to tell you I feel there is a prejudice from some of the outside aviation
agencies about the FAA that I feel is entirely wrong. I found a willingness to
change and, a flexibility that really surprised me.

I just want to give you my personal good wishes for success this week. It's a good
group. I can see how well you have related with each other. Let's have a good
2 days together and 2 years from now we'll meet again and see what we have
accomplished.
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SECOND PLENARY SESSION — January 29, 1981

MR. HARVEY: For those of us that have not met, I am Doug Harvey from the FAA
Technical Center. Before I begin, I think it is highly appropriate that we all
acknowledge the two people that originated the General Aviation Safety Workshop
concept, Gary Livack from GAMA and Russ Lawton from AOPA., I would now like to
present Mr. Ralph Nelson who is the Senior Vice-President, Operations, of the
Aircraft Owners & Pilots Association,

RALPH NELSON: Thank you, Doug. I think a few remarks are in order to describe
exactly what is going on here. It is industry working hand and glove with the FAA
for a common cause, safety. In the industry we are frequently pictured as being at
odds with each other. We disagree sometimes, certainly, and when we do, we go at
each other hammer and tongs. But I think what you have participated in here these
last 3 days has been a finer example of what can happen between industry and the
FAA.

Another thing I have observed here are some new faces and some old faces. The good
thing about this is that 2 years from now hopefully many of you, if not all of you,
will be participating in our next workshop. Those of you who come back will carry
a continuity of what went on this year as some of you grey beards here are doing -
now with what happened at the first workshop 2 years ago.

Now, something was brought to my attention yesterday that I don't know if everybody
understood. It was asked just what came out of the first workshop? 1 was
astounded, because I thought that everybody knew that those reports that Jerry
Berlin gave the other day were a direct result of our recommendations that were
made by our workshop group 2 years ago in Ohio. Towards this end, we pledge to
keep you better informed than we did in the past. Those of us who are actively
working on these things saw contracts being let and understood that they came from
the workshop recommendations; but apparently we didn't make that clear. In
addition to that, we will keep a list of all participants here so that as we see
other objectives being met that are direct results of your work, your efforts, and
your recommendations, you will know about them as quickly as possible and not have
to wait 2 years to find out what happened. Again, on behalf of AOPA, thank you all
very much for your help.

MR. HARVEY: We are now going to have each of the working group presentations made
by each group chairman. There will be formal proceedings available as quickly as
we can get them out to each of you. The format for this afternoon: after the group
presentations have been made, there will be a question and answer session. The
only request is that, for everyone's benefit, the questions be addressed to the
speaker from microphones on the side of the auditorium; the first report is from
the Aviation Safety Economics Group, the chairman of that is Frank Berardino from
Gellman Research Associates.

FRANK BERARDINO, GELLMAN RESEARCH ASSOCIATES: We have three areas to address. They
are (1) whether there were any system problems in identifying and undertaking
research programs related to safety, (2) whether the available resources in the
aviation system are being allocated in a manner which correlates with accident
causes, and (3) whether analytic techniques or procedures are available to make
proper allocations.

Our meetings focused primarily on one very important topic, and that is information
available to both public and private sector decisionmakers which can be used to
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allocate resources., The information we focused on primarily was information which
correlated payoffs in terms of safety, with the dollars spent on those programs.
And we had a demonstration of this by one of the members who had done a study which
effectively isolated the risks of undertaking certain flights under certain con-
ditions. We thought that research, at least, pointed the way towards the type of
research we'd like to see done in order to make the sort of incremental-type
decisions that we think are appropriate for any resource allocation questions.

Our first recommendation is that additional research be done which focuses directly
on the dollar payoff undertaking any given action. We believe that this kind of
information is useful both in the private and public sector, so that while the FAA
can use that information to help allocate its limited resources, the individual
pilots can also use the kind of information we are talking about to make decisions
on their own actions, to make decisions on purchasing additional equipment for
their aircraft. Regarding the latter, we also felt that there was a definite lack
of effort on the part of all parties to make this kind of information available to
the flying public, and, as a result, their decisions concerning purchasing
additional equipment, or their decisions pertaining to taking a flight at any given
time, may be biased by not having the correct information. We urge both the FAA
and the industry to disseminate that information in a manner which is intelligible

to the persons who need it — the pilot and the instructor.
There were other things we did discuss, but no conclusions were reached. 1 felt
that the questions raised were important ones. One question was related to the

method by which we try to get people to make the proper decisions in the private
sector. In order to get pilots to make correct decisions, the suggestion was made
that someone examine the positive instead of the negative reenforcements. For
example, insurance reductions by complying with regulations, positive reenforce-
ments perhaps through the use of tax policies. I can relate to you that in other
fields and in other countries positive economic reenforcement has been shown to
be an effective way to obtain the results desired, which is safety in this
case.

The other opinion of the working group, which I thought was very interesting, was
the fact that we can fine-tune all the economic models we want and we can work very
hard to make sure the data and information are accurate, but in many cases, the
social issues which attend any given project swamp the economic ones. Some way has
to be found to integrate those social issues into the decisionmaking functions of
everyone in both the private and public sectors. Thank you.

MR. HARVEY: The next group is Flight Instruction and that was chaired by Dr. Dick
Gilson from Ohio State, Dick?

RICHARD GILSON, OHIO STATE UNIVERSITY: First of all, I'd like to thank some people.
The working group was excellent; it was a nice mix of people and I want to thank
you all for your help, it was a pleasure working with you. Thanks also to Russ
Lawton and Doug Harvey for the opportunity to comment on some very important
issues.

There are really two provisos I have in the time span we are allotted. We obvi-

ously couldn't address all the subjects that were mentioned or brought up, nor
perhaps are we even addressing some of the more important issues to some of you.
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Our charge was to come up with recommendations for beneficial changes to pilot
training and their implementation procedures. I think, in order to understand our
discussions, we have to get a feeling for the tone of the discussions, and the
following gives an idea of what took place. Our industry is dependent on oil. We
are a conservative industry and we can make, on the basis of that conservative
approach, some predictions. O0il will rise in price, unquestionably. The number
of flying hours as a result are going to decrease. We are seeing that now. As a
result, the amount of time spent in training and proficiency are probably going to
decrease. Due to this fact, people will be flying more for business reasons and
less for practice. Therefore, a common thread in our discussions was that we
should provide some mechanism for more proficiency training, we need to encourage
and implement it in some way.

The way the group was organized; we all first voiced our own issues and concerns.
We then voted as a group on the priorities of what we wanted to tackle. We took
the top four priorities and divided them into subgroups. Those subgroups came up
with a number of recommendations and I will articulate on those.

The basic subgroups were these: (1) The first dealt with training media. (2) The
second group dealt with certified flight instructor quality control. (3) The
third group concerned itself with primary failures of current flight training, and,
(4) Finally the Biennial Flight Review was the subject of the last subgroup.

With regard to the first subgroup, the training media group, we described and
titled it as simulator and expanded training media utilization.

The objectives to be accomplished were: As an alternative to aircraft experience,
establish standards for the accreditation of simulators and other training media,
for training, proficiency, and certification of pilots.

The recommendations were as follows:

A — Pilot training should take advantage of the best and most effective
training methods available and not be limited to or defined in terms of aircraft
hours. ,

B — Training media should include, but not be limited to, text books,
lectures, audio visual materials, examinations, interactive computer assisted
instruction, automated evaluation services, training devices, and simulators.

C — Different levels of training effectiveness are achieved through
different training media. Training effectiveness should be evaluated and credited
on the basis of meeting training objectives and not on the sophistication of this
training. As an example, there may be an indication where a picture, a simple
picture might provide a greater level of training experience for a particular
objective than actually being in the aircraft.

D — Interchange of eqivalent training for aircraft hours should be
permitted, possibly up to 100 percent, and not limited to current FAR maximums.
Provision should be made for credit to exceed, perhaps a ratio of one-to-one for
training media, that is, 1 hour of simulator time for ILS training may be equiva-
lent to 3 hours in the aircraft simply because backup modes are available, instant
replays are available, and traffic and departures are not there. It may be by
event as opposed to time.
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E — Standards for evaluating and crediting of training media must be
established. The latter was the one that was the most predominant in the group.
The standards that must be established for the evaluation and crediting of training
media were predominant in discussions, primarily because there was a feeling that
the FAA set the standards and the private sector would build toward those
standards. That discussion was brought up time and time again.

It was recommended that a committee be established within GAMA/AOPA including
industry, FAA, university, and other representatives to review studies and reports
on training effectiveness in other subjects and draft standards for crediting simu-
lators and training media and to recommend FAR changes for inclusion in the pilot
certification rules of parts 61 and 141. As many of you are aware, there is a
proposal coming about to combine parts 61 and 141, and there is a proposed date
established that committee recommendations should be made available in time for
inclusion in the new FAR's.

The second subgroup dealt with CFI quality control. The objective was to insure
that all instructors renewing their certificates are subject to a review of their
performance as an instructor. At present, flight instructors may review their
certificates through clinics and are not subject to a review of their flight
instruction records and performance. The recommendations were as follows:

A — As resources, staffing, and modernization programs permit, a data base
should be established that would permit identification of instructors with sub-
standard performance.

B — Recommended that the FAA institute a remedial training program as an
addition or option to enforcement systems.

To instill or insure a better compliance attitude where an individual has been
identified through the enforcement system and to provide a positive motivation in
addition to, or in lieu of, disciplinary action. The idea was to provide a posi-
tive motivator as opposed to a negative one in the case of suspension. Motor
vehicle remedial training programs are conducted in nearly every state of the
Union. These have been proven effective and can be applied to aviation.

The third subgroup dealt with some primary failures in our existing training
system. The primary problem in our existing private pilot training programs, has
to do with the adequacy and ordering of training materials for that private pilot.
The intent was to reduce the accident rate for low-time private pilots. There is a
high accident rate amongst private pilots particularly in stalls and weather-
related areas, as we all know, particularly between the 100 to 300 hour groups.

The recommendation:

A — Charge the FAA with providing an overall higher proficiency for the
private pilot certificates, including a greater emphasis on instrument flying.

The final subgroup had to deal with the Biennial Flight Review. There were
actually five recommendations here, and I think some familiarization with the
Biennial Flight Review procedure as it currently exists, is in order, and I will
try to give you that as we go along.
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A — The first recommendation dealt with the Biennial Flight Review
expiration date. The expiration date should be aligned with other FAA cycles.
That is, currently the Biennial Flight Review expires on the day that it was
taken. Other expiration dates in the regulations have to do with calendar months.
So, the idea here is to align them and make them expire in a calendar month.

There is a reason for the change to calendar months, and the reason is in the
second recommendation.

How does one know the Biennial Flight Review is completed today? It is very diffi-
cult unless there is an accident or there is a review of pilot training quali-
fications or log books.

The group recommended that there be a notification to the FAA that the Biennial
Flight Review has, in fact, been accomplished. The best way to do that was one
that would not incur more paper work, but would use an existing mechanism.

B — The second recommendation is to report the completion of the Biennial
Flight Review on the medical application. The objective is that FAA will receive
notice of Biennial Flight Review completion on currently existing airmen medical
application forms. And there is a legal requirement to sign that, and there is an
attestment to the truth of the statements that were made on that. So, therefore,
there will be a record as to whether or not that has been completed.

Currently, the problem is that the FAA has no record of the number of Biennial
Flight Reviews being completed unless there is an accident or there is a review of
a log book. The only change that would be required would be in the medical form to
include that particular segment.

C — The third recommendation was to change the Biennial Flight Review to
be more concrete in its approach. Currently, as most of you know, the content of
Biennial Flight Review is left to the discretion of the person giving the review.

The objective of this recommendation is to have the person being reviewed review
subject areas as outlined in the appropriate aeronautical knowledge section for the
grade of pilot certificate that he or she currently holds.

D — The fourth recommendation from the group is that the FAA allow the
pilot proficiency program that is in effect around the country now to be acceptable
as a Biennial Flight Review. Currently, if someone completes the pilot proficiency
program, that does not count as a Biennial Flight Review unless the person giving
the review says it does. There would be more incentive to the pilot proficiency
program if it would also automatically count as a Biennial Flight Review.

E — The final recommendation is that there should be considerations made
in terms of aviation insurance premium reductions for flight proficiency. 8o there
would be a monetary incentive for maintaining proficiency. The action to be taken
would be that the FAA/AOPA workshop chairpeople would communicate this concept to
aviation insurance assoclations or individual underwriters to determine if
discounts can be obtained. And that there would be a report made, hopefully 2
years hence.
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There were five areas of concern the group had but just didn't have time to deal
with., We would like to have these areas discussed 2 years from now at the next
workshop: (1) A fostering of the idea of continued education, either by positive
motivation or actually mandating that it should take place. (2) Designated pilot
examiner quality control. (3) Flight proficiency and its recognition. Can we
encourage it for providing more incentives? (4) What with the energy crisis that
exists, people are flying ultra light aircraft, as a way of staying proficient,
Currently, there are no regulations covering this area. There should be dis-
cussions regarding ultra-light regulations. (5) There should be discussions on the
issue of initial training requirements for CFI's. There is a lot of discretion as
to what CFI's receive in their initial training. Should there be mandated practice
teaching, for example, or should there be grades of CFI certificates?

That is the report of our Committee. Yes, sir?

ROBERT TOSCANI: Did you discuss whether or not instrument training for the rating
should begin earlier and that one could get an instrument sooner than 200 hours?

DR. GILSON: We did not, because we felt that the results of the research that's
being conducted now are not completely in, and we felt that any discussions would
need to be based on those kinds of data. So, we put off that topic.

MR. TOSCANI: What about the EAA proposal for a sports license with less time, was
that also considered?

DR. GILSON: It was a part of the overall discussion of ultra-lights. We felt that
the more pressing issue would be continued education and proficiency because of the
energy problem. We would like this to be considered at the future meeting.

C. 0. MILLER: My name is C. O. Miller. In connection with your simulator training,
did your working group discuss the most logical place for the simulators to reside?
I am assuming you meant the kind that might have motion or at least a visual system
associated with them which runs the cost up.

DR. GILSON: First of all, we have to define our terms. We discussed training
media, they could be anything from a picture to a movie to a cassette to a desk-top
type trainer, to a six-degree-of-freedom training system with a visual system. We
felt that to approach the problem from a technological standpoint was to put the
cart and horse in the reverse positions. We felt that we should deal with what
standards the FAA or industry should come up with, in order to accomplish particu-
lar learning objectives. So, I think the feeling was, start out with learning
objectives and work backwards and say what is needed, and if the standards are set
for the learning objectives, let the private sector build whatever training device
is needed in order to accomplish that objective.

MR. HARVEY: Was the recommendation concerning ultra-light regulations with respect
to the certification of both the airmen and the vehicles?

DR. GILSON: 1 think it was because of flight instruction that it covered mostly
airmen only. We did not consider the certification of the vehicle itself.

MR. TOSCANI: When you mentioned getting a data base for substandard CFI per-
formance, just how would you go about getting that data?
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DR. GILSON: The data are available through current techniques. There are two ways
of obtaining it. One way is to examine how many recommendations an individual
makes and whether or not these applicants passed or failed the flight test. If
they recommend 10 people and 9 fail, you would say that it's probably not the
applicant's fault, it mest likely is due to the instructor. Another way would be
to follow up on their recommendations, the people that actually did get licenses
and/or certificates and find out whether or not they have a history of accidents
and/or incidents. And then go back and if there is a number of a particular flight
instructor's students getting into trouble, then go back and use that. Thank you.

MR. HARVEY: The third group, Pilot Written Exams, was chaired by Russ Watson of
Cessna. Russ? :

RUSSELL WATSON, CESSNA AIRCRAFT CO.: We did have fun looking at some issues and
attempting to determine the recommendations that we are using. The first item was
a carryover from 2 years ago. Additional contents should be added in the areas of
navigation and meteorology in the commercial pilot written examination. The
working group took note of the fact that there was a deficiency in those areas.
Presumably commercial pilot applicants had been tested in the private pilot written
examination in these areas and already knew all of this information. But there are
limitations. First of all, we don't all remember everything forever, and,
secondly, there are innovations and some improvements. We have taken note of the
fact that the FAA has indeed added these two topics to a forthcoming edition of
the commercial pilot written examination. We compliment the FAA for this edition
and we hope that perhaps the recommendation of the committee in the First General
Aviation Safety Workshop was instrumental in helping to accomplish that.

As a recommendation, we suggest that the fundamental knowledge required of all
pilots occur in written examinations for appropriate certificates and ratings, even
though it had been tested earlier. We see nothing wrong in reviewing the funda-
mentals. We see nothing wrong in studying areas where additional knowledge is
required in such things as high altitude meteorology, high altitude physiology in
sophisticated aircraft systems, and other areas that pertain to advanced ratings.

The recommendation was made that private and CFI written examinations should
include specific questions to determine the student's understanding of accident
causes. Now, in addition to the fundamentals tested since the 1920's, '30's, and
'40's, we become aware of accident trends which reveal causes that need immediate
action. We all recall some of these over the past 10 or 12 years. For example,
the discovery that wake turbulence is a very serious problem, especially in busy
airports with heavier airplanes in front of lighter airplanes, indicating vortex
turbulence. So, we do believe that there should be more emphasis on developing
test questions which will incorporate known accident causes. It is the consensus
of our working group that the causal factors of accidents are not being properly
addressed in the written examinations.

Next, we would encourage the U.S. Hang Gliding Association and the Experimental
Aircraft Association to confer with the FAA on the subject of ultra-light aircraft
in order to gain the FAA's expertise in preparing test questions that could be
administered voluntarily. 1In addition, we would like to see this item placed on
the agenda for the next workshop; because by that time ultra-lights may have
progressed to the point that we see them as being subject to certification, and
certification of their pilots.
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Questions on written tests should contain more material relating to judgmental
factors. We should be testing the pilot's judgment as well as his knowledge. 1In
the past, written examinations have tested an applicant's academic knowledge and
did not attempt to evaluate his or her judgment. A group discussion resulted in a
consensus that judgment is very difficult to test objectively the way tests are
currently designed. We had some professors and test writers in the group who con-
firmed that. We do support, however, the research that we heard about yesterday,
which dealt with those thought processes whereby an individual acquires good
judgment habits. We believe that the results of this research might well be
included in the inventory of items on written exams. They unfortunately have to be
available in the public domain and in a government document before that can happen,
so we would like to take another look at this 2 years from now.

We considered whether a panel of experts should be assembled in order to provide
technical information to the FAA Examinations Standards Branch in Oklahoma City.
We concluded that this was not necessary because we found that in every area where
a test question is written, a conscious determination is made as to whether indi-

viduals on the staff have current knowledge in the particular area. If they do
not, that individual is sent out into the field or someone from the field is
brought in. We acknowledge and encourage that procedure. We would like to look

at it 2 years from now and see if we are still happy with the progress being made
in that area.

We are very supportive of the program whereby an appropriate individual can be
approved as a designated written test examiner, so testing can be done on evenings
or on weekends. Those individuals, of course, sign an agreement that they will
maintain absolute security over the tests. There have been rumors that there has
been some compromising of those security standards. Our committee has no mercy
upon anyone that compromises any such standard. We therefore urge the FAA in the
strongest possible way to have appropriate investigative personnel determine if
indeed there are such things going on and have it stopped.

An individual should expect that the knowledge on which he will be tested is common
knowledge and a measurement of whether it is common is whether or not it is
available as a public publication. All of this is a reasonable requirement and has
resulted in research material being in an abundance of books and pamphlets.

Our recommendation 1is that the FAA Examination Standards Branch evaluate this
concern for the development of a better way to include essential research material
in fewer volumes that would be readily available to the flight community. Those
are our comments, we'd like to answer some questions.

JOHN KARP: Did your working group discuss, or have any objection to, a flight
instructor giving his own unofficial written test in conjunction with BFR?

MR. WATSON: That was not discussed. Let me answer for the committee that we would
have no objection to that.

MR. ROBERT EWING: Was any consideration given to getting into the public domain
questions that are more relevant to today's flying? For example, flying the HSI
related questions could be made available.
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MR. WATSON: We discussed this general area in that this knowledge is often in manu-
facturers' handbooks now. The FAA should have a plan to move it into the public
domain as soon as the equipment is sufficiently common to be a fair topic for
evaluation.

MR, HARVEY: The next working group dealt with Weather-Related Accidents. That
committee was chaired by Dennis Wright from AQPA.

DENNIS WRIGHT, AOQOPA: Very early in the discussions, we came up with four broad
areas of concern that we wanted to address during our deliberations. They were:
(1) education, how to better educate people about aviation weather, (2) more
accurate observations of the weather phenomenon, (3) dissemination of that weather
information, making sure that the information gets to the pilot, and (4) how to
insure that the recommendations we were going to make would get acted upon.

The first recommendation was that someone should take on the task of coming up with
a structured program for Aviation Weather Education to be used by anybody who
deemed it appropriate. The two most often mentioned methods were the FAA accident
prevention specialist program and also some of the very active state programs for
pilot education.

Then we rapidly moved to the observation of the phenomenon. Our second recommen-—
dation is that under the auspices of the Federal Meteorological Coordinator a
program for the systematic collection and dissemination of observations to pilots
be developed.

The third recommendation was that FAA should reevaluate the current criteria for
the implementation of automated weather observation equipment to be bought under
the ADAP program in order to provide for the best use of this equipment for general
aviation purposes.

Our fourth recommendation was the urging of the continued development of equipment
aboard aircraft to provide real-time weather data.

Our fifth recommendation is to expand the present Voice Response System nationwide,
as soon as practicable. This is an effort to preclude getting stuck on the phone
with a busy signal waiting for a weather briefing.

The sixth recommendation is that the high altitude En Route Flight Advisory Service
(EFAS) directly be implemented nationwide.

Our seventh and eighth recommendations are that the National Weather Service look
into the feasibility of putting certain elements of aviation weather on the NOAA
weather radio system; and that FAA establish a system of high powered non-
directional beacons to provide constant coverage of tramnscribed weather broadcasts.

Qur ninth recommendation is to support the expansion of the AM Weather program on
the public broadcasting service. Lastly, the group recommends that the FAA Systems
Research and Development Service explore the feasibility of providing EFAS traffic
presentations to locate aircraft providing and requesting reports.

The group also recommended that AOPA and the FAA workshop cahirmen establish an Ad
Hoc Committee composed of representatives from industry, government, and the
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universities to accept the recommendations of the six workshops, to transmit these
recommendations to appropriate officials, and to follow up on a frequent and timely
basis. Thank you. Does anybody have any questions?

ROBERT TOSCANI: You said that you would like to have FAA set up beacons to broad-
cast the transcribed weather reports. Don't the VOR's do that over most of the
systems now? )

MR. WRIGHT: No, there are some transcribed weather broadcasts on VOR's, but not on
all of them. In connection with the NDB, that signal is not line-of-sight, you
should always be able to receive the signal.

MR. HARVEY: Our next group examined Aviation Safety Data and that group was chaired
by Jack Enders from the Flight Safety Foundation.

JACK ENDERS, FLIGHT SAFETY FOUNDATION: Our working group collectively represented a
broad range of experience in accident investigation and safety data analysis. The
overall objective that we have in making these findings and recommendations known
to you is the improvement of quality and quantity of useful aviation safety data.

I will run briefly through the six items that were recommended 2 years ago and make
brief comments on them and then go on to our findings. The first was a need to
focus in on more of the human elements and factors surrounding an accident. We
endorsed that. We feel that there has been substantial progress in this area.

We would expand the scope of that to include incidents as well as accidents. The
second recommendation 2 years ago was that we needed a better way to notify parties
of an accident. We did not feel that much had really happened in that area, so, we
would endorse that as a continuing need to be aware of. The third was a need for a
centralized storage facility and dissemination mechanism for data which would
include better rate and exposure tests. The group felt that most of this is well
in hand and is in process of being accomplished. Two years ago the need was cited
for trend analyses to be made with data from the NASA Aviation Safety Reporting
System. It was felt that in the intervening 2 years such use has been made of the
NASA data. And the sixth need identified was to publicize the capability of the
NASA System. We feel that although NASA is doing a lot of this, the system isn't
being utilized by other parties as much as it could.

So with that as a background, let's move into telling you what we came up with this
time. What I will relate to you here briefly are two categories of results.
Recommendations and findings. When we didn't feel strongly enough about a topic
to make a firm recommendation, we left it as a finding which could carry over as
a subject for the next workshop. :

The first recommendation is that all aircraft accidents should be investigated on
site by trained accident investigators. All aircraft accidents now are recorded
or documented, but in some cases, due to lack of resources and the extreme variance
and severity of the accidents, some of them are essentially desk audited by third
party investigators or reporters.

The second recommendation is that all civil aircraft accident investigators should
be certified under some formal system approved by the National Transportation

Safety Board. This, of course, relates to our first recommendation and has as its
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objective the improvement in the quality of accident investigations, so that we can
get as much useful data out of an unfortunate situation as we can in the interest
of preventing further accidents.

The third item was a finding that none of the data now being collected can be
deemed unnecessary. The quality of investigation, however, needs improvement.
Especially as regards to the depth of the investigation, the perception of causal
factors, human performance information, crashworthiness, and survivability of the
accident itself,

The fourth item was a finding. It was felt by the group, that an inexpensive,
light weight, flight data recorder or cockpit voice recorder for complex, general
aviation aircraft would provide valuable data relating to aircraft accidents.

The fifth item is a finding that there is a need for those who maintain accident
data systems to identify and better publicize the availability of their data
sources. The background behind this 1is that we recognize an absence of data
surveys which haven't been properly utilized.

The sixth item is a recommendation to establish a central repository of general
aviation safety research data and findings to assure that these resources are
publicized, current, and easily accessible. This is a companion to the previous
finding. You can see that we can pull these things together to make them much more
current and available.

The next item is a recommendation to publicize both the existence of and potential
uses of the NASA Aviation Safety Reporting System. It seems from recommendations
2 years ago that not enough people know about and are making use of the information
in that data base.

The next item is a recommendation emphasizing the existing need for and potential
benefits of FAA General Aviation Safety Analysis Workshops. Such workshops should
be held for members of the aviation community at least on a semi-annual basis. We
have a good example of the worth of that right here. I think aside from the final
set of proceedings that come out of this, what certainly must be of more far
reaching value, are the communications established among each of us here and the
awareness of what the other person is doing.

The last item we had in our panel was a recommendation to determine the feasibility
of collecting pilot behavioral data for use in general aviation accident prevention
program by following two progressive steps. First, to determine the merit of col-
lecting pilot behavioral data by researching previous use of this data in the
commercial and military aviation sectors. If we are successful with the first
step, then we should determine what pilot behavioral data can be used as well as
show how it can be used to improve general aviation safety. If the answer to
either one of those questions is negative, we would drop the effort at least for
the time being. That is essentially the result of 2 days of discussion, so if
there are any questions, I will be glad to answer them.

MR. TOSCANI: Regarding Flight Data Recorders, how sophisticated and for what level
of aircraft sophistication would you suggest them for?
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MR. ENDERS: That was a finding where we were not recommending the use of the data
recorder; we were suggesting that the kind of data that are available by means of
a Flight Data Recorder would be very useful. We are leaving it to future dis-
cussions to carry through with how or if this can be done.

MR. JOHN KARP: Did you discuss the new NTSB accident forms which do include the
human factors and crashworthiness items.

MR. ENDERS: No, not in detail because that activity is ongoing now and everything
is pretty fluid on final format, but the FAA and NTSB are looking at how you make
this kind of reporting compatible with existing procedures. Like everybody else, I
am waiting anxiously to see how that turns out. ‘

MR. TOSCANI: What level of immunity, if any, do you think should be given to people
who make reports through the Aviation Safety Reporting System?

MR. ENDERS: That wasn't really within the purview of our group. We didn't discuss
that. Thank you very much.

MR. HARVEY: The last group is General Aviation Aircraft and that group was chaired
by John Reed of the FAA Technical Center.

JOHN REED, FAA: I think we had a very good session. We had outstanding representa-
tives from general aviation aircraft and avionics companies as well as outstanding
representatives from user groups.

We started out with the question: New technology is providing aircraft and systems
designers with the opportunity to augment or supplement aircraft handling quali-
ties. What criteria can be provided which will delineate the degree of allocation
assigned to the aircraft, the systems and the crew? And I think the question here
really related to that which is behind the instrument panel, the basic systems and
the crew interrelationships with the handling qualities of that aircraft. The
group was aware of the new technology applications which are being used in certain
transport aircraft and recognize the potential for general aviation, This dis-
cussion, was centered around technology of active control systems. Technology
applications may afford the designer the opportunity to augment aircraft handling
qualities for significant performance improvements as well as enhance pilot-crew
performance with future complex aircraft. The importance of aircraft handling
characteristics as related to specific mission needs, should be considered. That
is an important point and I will address this in two areas of this particular
subject. )

Recommendation 1 — The group would encourage the NASA and FAA activities to
continue in the investigation and systematic development of an accident analysis
concept which could provide detailed insights into accidents which may be assigned
to handling quality problems. That seems like quite a challenge, especially when
we look at the accident data that Jack was talking about, how do we glean out of
that data or those briefs those possible implications of actual handling quality
problems? It is very difficult. The group recommended a review of the existing
literature for those research programs that have been accomplished.

Recommendation 2 — NTSB along with interested research parties, should coordinate
the accident data reporting to enhance research information needed to explain the
why of the accident occurring, not just how it occurred.
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The next subject that was addressed was the means by which the number of aircraft
accidents attributed to design-induced error can be reduced by modification,
design, regulation, and training.

General discussions were conducted about the question from the standpoint of
accidents which may be caused by a lack of standardization of items such as gear
and flap controls, fuel system, and power plant controls.

We then continued with discussions about some of the possible areas where future
design problems may exist. One of the interesting aspects of cathode ray tube
multi-function cockpit displays which were discussed was that the crew interface
in the cockpit environment should be carefully considered in the design, develop-
ment, and introduction of those particular systems.

We next discussed what potential problems may exist in the certification of air-
craft digital flight controls and avionic systems. The feeling was that we are
just getting there in general aviation, we haven't had enough experience yet with
those problems both from the design and operational standpoints and their use of
maintenance aspects.

The working group recognized the accelerated development and implementation of
advanced digital flight controls and avionic systems in current and new generation
aircraft. This rapid introduction is creating certification, installation, oper-
ation, and maintenance concerns. The FAA needs to become more knowledgeable about
the hardware and software aspects in order to certify them in a timely and safe
manner. We have a recommendation that NASA, FAA, and industry should jointly
coordinate the new technology applications and operations and communicate develop-
ment programs to each other.

Federal Aviation Regulation (FAR) Part 23 requirements lead to varying degrees of
interpretation or misinterpretation by industry and the FAA. Are there any
specific key requirements which should be changed? The people at NASA Langley
are working on advanced aircraft designs that relate to single-engine, high-
performance aircraft. Well, one of the problems in doing this particular research
runs right up against a FAR 23 limitation. There is one portion of the regulations
that may inhibit the development of a high-performance, fuel-efficient aircraft,
That particular requirement is the one relative to the 61-knot stall speed.

Therefore, the working group supported and encouraged the philosophy that the FAR's
should be written with new technology implications in mind and that those current
FAR's are guidance material which appear to impact innovative designs.

In this regard, the group supports the NASA research for single-engine, high-
performance, fuel-efficient, general aviation aircraft realizing FAR 23 regulation
of single-engine stall speed at 61 knots is a limitation to improved performance.

The group recommended that a stall/spin workshop be created in the FAA general
aviation lead region, which would be co-sponsored by industry, to explore and study
critical safety issues such as the assessment of the spin recovery requirement and
the above 6l-knot stall/speed requirement and other related aircraft stall/spin
issues, also, that NASA be encouraged to continue their stall/spin research and
provide industry with the data as rapidly as they can. Thank you.
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MR. HARVEY: This then is the product of a day and a half of a lot of dedicated
people.

Someone mentioned earlier the establishment of an Ad Hoc working group. 1 think,
at this time, it may be appropriate to announce that we are in the planning stages
of the Third General Aviation Safety Workshop in cooperation with Embry-Riddle
Aeronautical University. The workshop will be sponsored by Embry—Riddle and the
Technical Center. The success of this workshop will come about in terms of what is
reported 2 years from now down in Florida.

When you get the proceedings of this workshop, if you view them as a static
document, as something to be read and then filed away, we will have failed in our
purpose of having you come to this event. You should review the document, as we
will here at the Technical Center, as a working document for planning purposes.

On behalf of the FAA Technical Center and Aircraft Owners and Pilots Association, 1
thank you all for your time and efforts, and especially the working group chairmen
for their task of bringing together such diverse backgrounds in a day and a half.

1 thank you all again and we will see you in 2 years.
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SUMMARY OF RECOMMENDATIONS FROM THE
SECOND GENERAL AVIATION SAFETY WORKSHOP

I. AVIATION SAFETY ECONOMICS.

1. Additional research to be done which focuses directly on the dollar pay-
off underlying any given action regarding safety.

2. Both the FAA and industry need to disseminate cost/benefit information in
a manner that is intelligible to the persons who need it — the pilot, the
instructor, etc.

3. Develop a systematic way to integrate social issues into the decision-

making process of everyone — public and private sectors alike.

II. FLIGHT INSTRUCTION.

4. Establish standards for the accreditation of simulators as well as
training materials for training, proficiency, checking and certification/
recertification of pilots and not to be limited to or defined in terms of air-
craft hours.

5. Require that CFI's who renew their certifications be subject to review of
their performance as an instructor (this to be accomplished at the GADO level).

6. Use of remedial training by FAA in cases of pilot certificate suspensions
and penalties, and in cases of the '"deferred suspension" sanction.

7. Require an overall higher proficiency for the private certificate;
including greater proficiency, with emphasis in instrument flying. As feasible,
expose each trainee to actual or simulated weather.

8. Align the BFR date or expiration with other FAA cycles, such as calendar
months.

9. Report completion of BFR on medical application.
10, BFR is too vague and discretionary; therefore, require a review of
subject areas of appropriate aeronautical knowledge for each level of certificate

held.

11. Allow completion of FAA's Pilot Proficiency Award Program to serve as
meeting requirements for the BFR.

12. Work out a methodology to have the insurance companies recognize com—

pletion of the FAA's Pilot Proficiency Award Program by offering some form of
financial incentive.
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III. PILOT WRITTEN EXAMINATIONS.

13. Additional material to be added in the area of navigation and meteorology
to the commercial pilot written examination.

14. Private or CFI written examinations should include specific questions to
determine the student's understanding of the causes of accidents. There should be
more emphasis on developing test questions which will incorporate known accident
causes.

15. FAA should develop a written exam for operators of ultra-light aircraft
to be administered by industry associations or by the FAA.

16. Regards the theoretical versus the practical questions on tests: develop
and use practical test questions in lieu of purely academic or theoretical
questions is highly desirable,

17. Questions on written tests should contain more judgmental factors.

18. Sectionalization of the written exam is desirable.

19. A panel of experts should be assembled to provide technical information
to the FAA Test Writing Branch (the Examinations Standards Branch in Oklahoma
City).

20. Appropriate individuals from organizations such as colleges and uni-
versities should be approved as '"designated written test examiners'" so testing can

be done on evenings or weekends.

21. Written examinations should be established as part of the Biennial Flight
Review process.

22, The Examination Standards Branch of FAA should determine a better way to

include "essential material" as reference material for the written exams in fewer
volumes. ’

IV. WEATHER-RELATED ACCIDENTS.

23. Some organizations should take on the task of coming up with a structured
program for aviation weather education to be used by anyone who deemed it appro-
priate to pursue.

24, TUnder the auspices of the Federal Meteorological Coordinator, a program
for the systematic collection and dissemination of PIREPS to pilots be developed.

25. FAA should reevaluate the current criteria for the implementation of
automated weather observation equipment to be purchased under the ADAP program;
this to provide for the use of this equipment at more general aviation airports.
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26. 1Initiate programs for the continued development of equipment aboard
aircraft to provide real-time weather data, (includes in-flight T.V. relay, onboard
weather radar, and data up-link systems).

27. Expand the present Voice Response System (VRS) nationwide as soon as
practicable.

28. High altitudes EFAS discrete frequencies be implemented nationwide.

29. The National Weather Service should investigate the feasibility of
putting certain aviation information on the NOAA weather radio network system.

30. FAA should investigate establishing a system of high powered, non-
directional beacons to provide constant coverage of transcribed weather
broadcasters.

31. Help foster the expansion of the AM Weather program on the public broad-
casting service, plus a method to help traveling pilots know what station and when
this program is aired in specific locations.

32. The FAA Research and Development Group should explore the feasibility of
providing EFAS positions with traffic presentations to help them in locating air-
craft and in providing and requesting pilot reports.

33. An ad hoc committee composed of representatives from industry/government

and the user groups to transmit the recommendations from this workshop to appro-
priate officials and to follow-up on a frequent and timely basis.

V. AVIATION SAFETY DATA.

34. Need to focus on more of the human elements and factors surrounding an
accident. (Expand the scope of aircraft accident investigations to include
incidents as well as accidents.)

35. Need a better way to notify parties of an accident.

36. Need for a centralized storage and dissemination of accident data,
including a better quality of rate and other data alternatives to accidents per
passenger mile. Improved data classification and standardization of terms and
definitions (Note: Most of this is 'well in hand" and is in process of being
completed).

37. Publicize the capability of NASA's Safety Reporting System in the sense
that trend analysis could be made of this data, and although NASA is doing a lot of

this, it is not being utilized by other parties as much as it could.

38. All aircraft accidents should be investigated on site by trained accident
investigators.
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39. All civil aircraft accident investigators should be certified under a
formal system approved by the National Transportation Safety Board.

40. None of the data now being collected during the course of an accident
investigation should be deemed unnecessary, but the quality of investigation needs
improvement, especially as regards the depth of the investigation, the perception
of identifying causative factors, human performance, crashworthiness, and surviva-
bility of the accident itself.

41, Inexpensive lightweight FDR or CVR for complex general aviation aircraft
is needed to provide recording of valuable data relating to aircraft accidents.

42, There is a need for those who have data to identify and better publicize
the availability of their existing (and nonexisting) accident data base sources,
such as insurance companies, workman's compensation boards, etc.

43. There is a need to establish a central repository of general aviation
safety and safety research data and findings, and to assure that these resources
are publicized, are current, and are easily accessible.

44, Publicize both the existence of, and potential uses of, NASA's Safety
Reporting System. Not enough people know about or are making use of the infor-
mation in this data base.

45, Emphasizing the need for, and potential benefits of, FAA's General
Aviation Safety Analysis Workshops. These should be made available to the aviation
staff community at least on a semiannual basis.

46. Explore the need for, and means of, data communication of third party
trends and experience data to regulatory and research activities, manufacturers, as
well as trade associations and professional groups.

47, Determine the feasibility of collecting pilot behavioral data for use in
general aviation accident prevention by following two progressive steps — determine
the merits of collecting pilot behavioral data by researching the previous use of
this data in the commercial and military aviation sectors — determine what pilot
behavioral data can be used, as well as to show how it can be used to improve
general aviation safety.

VI. GENERAL AVIATION AIRCRAFT.

48. Encourage NASA and FAA R&D activities in this area to continue.

49. Investigate and systematically develop an "accident concept" which could
provide detailed imsight into accidents which may be assigned to handling quality

Eroblems.

50. DOD and industry should coordinate their accident safety data reporting
efforts to enhance research information needed, to explain the why of the accident
occurring — not just when it occurred.
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51. NASA, FAA, and industry should jointly coordinate new technology
applications and operations and to communicate design, development, operational and
maintenance programs with each other.

52. FAR's should be written (and old ones rewritten) with new technology
implications in mind, including a review of those current FAR's which appear to
impact innovative design.

53. Fuel-efficient general aviation aircraft designs are restricted because
the engine stall speed of 61 knots (as a limitation). To improve efficiency and
performance, NASA should be encouraged to continue their R&D activities in this
area. If results warrant, FAA should amend Part 23 to relax this restriction.

54. A specific stall-spin workshop be held by the FAA general aviation lead
region (which would be cosponsored by industry to explore and study critical spin-
safety issues such as assessment of the spin recovery requirement, the stall speed
requirement of 61 knots, and other related aircraft stall/spin issues.

55. NASA should be encouraged to continue their stall/spin research and to
provide industry with the data as rapidly as they can.
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	FIRST PLENARY SESSION --January 27, 1981 
	MR. LAWfON: Good afternoon. I am Russ Lawton from AOPA and I'd like to we lcome you to the Second General Aviation Safety Workshop. We have some interesting papers to be presented this afternoon,. bu·t before we get underway, I'd like to have Joseph M. Del Balzo, the Director of the Technical Center welcome you. 
	JOSEPH M. DEL BALZO, DIRECTOR, FAA TECHNICAL CENTER, ATLANTIC CITY AIRPORT, NEW JERSEY: Let me start by welcoming you to the FAA's Technical Center. We are proud of our new facility which was dedicated in May 1980. It's one of a kind and I hope many of you will take the opportunity to tour through it 011 Friday, get familiar with what the facility is, but more important, get a familialrity and better under­standing of what it is that we do here. Anyone can have a f<3lcility, it's important to be judged on w
	The general aviation story, as you all know, has been one of growth in the past several years and that growth is likely to continue at a high level during the next decade. I think we all understand the reasons for that. My contribution today is to let you know that the Technical Center has a reelponsibility to support the growth of general aviation, and we have taken it upon ourselves to act as the spokesmen within FAA for that growth. I think that all of us agree that we would like to see the continued dow
	The fact that the workshop is being jointly sponsored by AOPA, in cooperation with GAMA, is the reason we have persons such as yourselves herl~ with us today repre­senting every segment of general aviation. I think that' s ~I good testimony to the fact that we are serious. Like the first workshop held 2 years ago at Ohio State University, we structured this one to maximize the active participation of all of you. If we are going to be successful, it is important that all participate and give us the benefit o
	This workshop will be a failure if we don't follow through on the recommendations and the concerns that surface in each of the individual working groups. If we are to be successful at all, we need to be viewed in the light of what we do with each of the recommendations that you present to us, and I can promise you that we will take them seriously. And with that, let me close with two things. One a challenge and the other a promise. The challenge to you workshop participants is to identify problem areas and 
	4. 
	nothing better than to come before you 2 years from today and say, "This is what 
	we have done in the light of what you asked us to do 2 years ago." And then I 
	would. say judge us on what we have done. 
	We are serious about general aviation and, as the spokesman within FAA for the growth of general aviation, I think we can do quite well. I look forward to listening to the recommendations that surface from the plenary session on Thursday, and to meeting each of you or as many of you as I can at the dinner at the Lafayette Motor Inn on Wednesday night. I thank you very much. Have a good week. 
	MR. LAWTON: At this time, I would like to introduce to you each of the group chairmen so that you can identify them and begin working with them tomorrow morning at 9 o'clock. If you are in the Pilot Written Examinations working group, your group chairman will be Mr. Russell Watson, manager of the Air Age Education Depart­ment at Cessna Aircraft Company. If you are in the Flight Instruction working group, your chairman will be Dr. Richard Gilson, Chairman of the Department of Aviation at Ohio St~te Universit
	Now, to get to the invited papers. I'd like to introduce Dr. Jerry Berlin. Jerry is the Director of the Aviation Research Center at Embry-Riddle Aeronautical 
	University. 
	DR. JEROME I. BERLIN, DIRECTOR, AVIATION RESEARCH CENTER, EMBRY-RIDDLE AERONAUTICAL UNIVERSITY: It is indeed a pleasure to be chairing this session. In addition to the important work of the research reports you will hear presented, I feel that they are representative of new attitudes and new commitments towards general aviation on the part of the FAA, universities and aviation organizations, and, of course, on the part of the individual investigators. 
	First, however, I'd like to pay homage to those wonderful people who for years have been doing as much research in general aviation as they could with very little support from anyone. When I sent out the call for papers, some very interesting 
	•. and relevant abstracts were returned from very unexpected sources. You will hear several of those today. It is very encouraging to know that a body of knowledge is being created for general aviation that originates from research in general aviation. As many of you know, in dealing with general aviation problems, we have had no choice but to extrapolate from findings in the area of military or transport aviation. This has always been difficult and I feel sometimes perhaps dangerous. There is certainly no 
	Two years ago, the AOPA and GAMA sponsored the first general aviat ion safety workshop. I have heard many times from many of you that the mix of attendees was good and the tone was indeed serious. One of the products of this workshop was a set of research priorities which has served as a guide to the FAA in the allocation of their resources. To preserve the systematic approach to general aviation research, this meeting was conceived to hear about what has begun and to develop new concepts as well as new pri
	And the third workshop to be held in 1983, hopefully will do the same thing. This whole approach seems so much more responsible than a shotgun one, and I'd like to say that the originators of it deserve our appreciation. Now, before we begin, may I suggest that we hold our questions and comments, which we do indeed want, until all the speakers have had their chance and then hopefully there will be some time for us to contribute. 
	Our first presentation is by Dr. George Bennett. He and his co-workers at the Raspet Flight Research Laboratory located at Mississippi State University have been engaged in an extensive study of active stall deterrent systems. They have brought at least one concept to the point of readiness for certification. I have heard that other concepts even more effective are still in the development stages. It's a pleasure to have George Bennett with us. 
	DR. GEORGE BENNETT, MISSISSIPPI STATE UNIVERSITY: Jerry presented me with quite a problem. How do you summarize 5 years of work in 10 minutes? So bear with me that on this very short presentation I will only hit the high spots. There 1S an AIAA paper available on this subject and we will be glad to send you copies. 
	Before I begin let me give you a little background. I happen to be a survivor of a stall/spin accident that occurred when I was younger, and it colored my approach to this problem. What we tried to do essentially was to make an airplane absolutely stall proof. It turned out that from this came a viable stall deterrent system which I will talk about later. Both of these concepts have been flight tested, so, with that I would like very quickly to cover what we did. 
	We conducted a 5-year study under the sponsorship of NASA Langley to look at active stall deterrent systems for general aviation aircraft. Most aircraft can stall and spin. We have a serious fatality problem in stall/spin accidents. We are currently using the pilot entirely as the controller, and while there are some stall warning devices, the pilot has to make the inputs. What we looked at were two approaches. 
	The first approach is to look at the aerodynamics, make the airplane stall proof aerodynamically. The second approach is to look at it from a control system approach and that is where we are. We claim that the state-of-the-art in elec­tronics is moving a lot faster than anything in aerodynamics. And I am an aero­dynamicist, so I have a little background in that area. Wl~ are going to look at helping the pilot directly. How to get between the pilot and the problem. We then decided to investigate the control 
	We used the Langley general aviation simulator with a visual scene to consider the various concepts that you could use. It was a very nice way to look at problems. We conducted a flight experiment and looked at two systems. One intervened in the pitch and the throttle systems and the second was what we call an adjustable up elevator stop. I will explain what that means, later. It seems to me that the first is an intervention system, that is, there is an intervention between the pilot and the elevator. The a
	Let me quickly define what I mean by a stall deterrent system and, in particular, what I mean by an intervention system. We must have a sensor sensing some relationship to angle-of-attack at the onset of stall. You then must send some command to the system to give commands back to the elevator. And, of course, in this case of intervention, it's a summation of what the pilot puts in and what the control system puts in. In the intervention system, the pilot can pull the stick all the way back. The interventio
	Here is a quick time history of what the intervent ion system does. In a rapid approach to the stall, you quickly pull the stick all the way back. The airplane comes up to a certain angle-of-attack and does an oscillation. From a control standpoint, you don't like oscillations. From a piloting standpoint, it turned out the oscillations were very good cues to the pilot that something was up. The oscillation appeared to be a good indication of stall. 
	We concluded that the intervention system could absolutely prevent stall, no matter what the side slip and/or flap setting was. 
	Now, I would like to talk a little bit about what we call the adjustable stop where we took the acoustic sensor and rather than intervene in the system, merely said that when we approached stall at some angle-of-attack we limited travel of the stick. So, for a slow approach to the stall, it turns out it's simply a variable stop concept acting as a very effective stall deterrent device. If you keep the pitch rate down, there is no difference in effectiveness between the variable stop and the intervention sys
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	stick pushing can easily be done with a pneumatic system that would add to the effectiveness of the concept. 
	Part of the program was an extensive evaluation flight test program using com­mercial and private pilots. One thing we found, which was very interesting to us, was when we showed the pilot a spin, the pilot didn't seem to know what to do about it. And, in fact, Gifford Bull had to interve~ne with two different pilots to make a recovery. 
	I will leave that observation for the workshop to ponder. But we did find that as part of our evaluation. Let me very quickly summarize our work -The Acoustic Stall Sensor is effective. It can be used over a wide ra.nge of operating con­ditions. Several aircraft have been used. The simulator is a great idea to figure out concepts, but it is not very good in inducing realistic stress conditions encountered in real world close-to-the-ground stall or stall spin situations. 
	To explore the real stress problems near the ground, we just didn't find the visual scene was good enough to be able to evaluate these concepts under stress where it really matters. 
	We looked at two concepts. The intervention concept is very effective, if we can solve the reliability problem. The variable up stop concept, I seriously think is at a level that could be certificated right now. The FAA and I will get together on that sometime. But it is at the point where we can certainly consider that part of the system. And the control laws are very simple. It doesn't take a very complex system to QO the job. 
	Stall deterrents are a simple problem if you have the right input for that par­ticular purpose, and that we seem to have. I will conclude! with that very brief presentation. 
	DR. BERLIN: Thank you, George. One indication of the intere:st in general aviation research is the increased part icipation by leading organizations in the area of human factors research. The Aviation Research Center at Embry-Riddle University has been indeed fortunate to be ab Ie to team up wi th 'Dr. Wallace Prophet, one of the pioneers in this field, and his colleagues at Seville Research Corporation to perform several major research projects for the FAA. 
	I have asked Wally to present the results of the first of these projects to you today. In identifying and analyzing given human factors problems and issues for general aviation, the investigators have, in a sense, given us a valuable map by which further research can be planned and implemented. Wally? 
	DR. WALLACE W. PROPHET: Jerry has said the goal of this first task that we will talk about today was the identification of human factors problems in general aviation. Part of the impetus for this task was the const,ant high proportion of accidents that have been attributed to pilot performance problems. Although much progress has been made in general aviation safety over the past year, pilot performance problems are still a major and critical concern to general aviation. However, we have additional impetus 
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	The problem is that we do not know which of these changes will impact pilot performance or how. Thus, the FAA and the other organizations conducting human factors research are faced with a problem of determining how to identify existing or potential pilot performance problems, and how to develop efficient research programs to address these problems in order to produce information that can be used to aid the general aviation community to prevent or ameliorate these problems. 
	In recognition of this need then, the objective of this task was to identify major problems, either existing or potential, that may affect the safety and performance of general aviation pilots in future years. Also, the purpose of this task was to determine the types of human factors data required to identify and support actions to solve such problems and to analyze the implications of these requirements for planning human factors research activities in support of general aviation. Now, the first step in ac
	Now, the paper you just heard is an illustration of one way to modify the task demands placed on the pilot. There are a variety of other ways that can be con­sidered. To do so, it follows that we need to know which factors influence task demands and which influence pilot capability. We identified three major factors 
	affecting task demands: (1) the design of the aircraft; (2) the design of airports; and (3) the design of what we chose to call aeronautical information systems, which are systems of documental information such as instrument flight procedures or real­time communications systems, like the air traffic control system which serves to prescribe actions to the pilot or provide him with information to help him make his own decisions. 
	We also identified three major factors affecting pilot capability. First, 1S the design of the airmen certification rating structure which started as a major mechanism for screening and select ing general aviat ion pilots. Second, is the design of training programs and associated proficiency evaluations for certificates and ratings. Third, is the design of continuation training activities and recurrent evaluations. 
	Now, these factors can be viewed as components in a system and one of the major design goals of the designer for such a system would be to insure that the task demands and pilot capabilities are in balance. That is that they match. The problem, however, is that there are no system designers responsible for all of these components, instead there are numerous individuals and organizations respons­ible for design of each separate component. Each designer has among his goals the responsibility to insure that hi
	training program. We have approached the problem then of identifying human factor problems as a system designed sort of activity. Now, whl~n the human factors information base to support advanced design is lacking or absent, a human factors design issue can be said to exist. 
	The role of human factors research 1S to identify such issues, to aid in the identification of design operations that impact pilot performance, and to identify that impact and provide information to designers concerning these options and their possible impacts. From this then, we can say that a human factors research issue is a statement of the research required to address a design issue. That is, how to go about obtaining the information required to constitute the design of various systems and components. 
	Our approach is basically in two parts. To obtain information, we reviewed a large 
	number of reports and interviewed a number of individuals who were concerned with 
	aviation safety and human factors research. This research was accomplished through 
	several automated data bases, screening several thousand report abstracts and 
	reading hundreds of research reports and documents of one sort or another. These 
	reports were 'from a variety of sources: research studies, accident and incident reports, and articles in the popular aviation literature. We also manually searched through our own technical library at Seville and through the Embry-Riddle Technical Library. Additionally, we interviewed personnel at a variety of private and governmental organizations, and some of those people are here today. When all was said and done and.we had sifted through this rather sizeable amount of infor­mation, we wound up identify
	I will present very briefly nine of the issues to which we gave the highest priority. Our priorities were based on three bas ic cons iderat ions. First, the amenability of the topic to quantification and conduct of empirical research. Secondly, the cost and practicality of conducting that rese.arch, and, third, the feasibility of implementing the results of the research if indeed the answers were determined. Obviously, there are many kinds of human factor problems that one could research and there might be 
	The first issue that we will mention 1S the determination of requirements for a development of human factors standards and guidance for a.ircraft controls and displays. Displays and controls in general aviation aircraft are going to be substantially changed in future years, due to the increased use of airborne com­puters, advanced displays, and control technology. For example, the inc Ius ion of cathrode ray tubes, keyboards, and various other kinds of new device.s in the general aviation cockpit. It will b
	However, a closely related type of problem is our next issue. This is the determi­nation of requirements and guidance for the design of integrated flight management systems. Now, here we are talking about the real impact of computer technology on the pilot aircraft interface in the coming years. We think, in addition to the evolutionary changes, there are going to be some very radical changes in areas relating to Data Link, fly-by-wire, such automation of various functions. Perhaps the pilots role is changi
	The next issue deals with requirements for communications between general aviation pilots and a1r traffic control personnel. Air traffic control technology is also undergoing substantial changes now. By communications, we are not talking about just voice communications. We are talking about the advent of the Data Link and other kinds of technology on communications. We feel that research is needed to assure that these changes do not adversely affect the performance of the pilot. The issues we have been disc
	Now, we want to talk about a couple of issues relating to pilot capabilities. First, we feel there is need for identification of task subsets for current cer­tificates and ratings. The airman certificate and rating structure has evolved over several years. Given the increasing change in civil aviation, no one really knows _exactly what tasks are required of holders of various certificates and ratings. Systematic research is needed to define the tasks that different aviation pilots perform. Such mission and 
	This leads to the next issue which deals with training requirements for certifi­cates and ratings. The specification of what pilots do needs to be accompanied by a determination of what they must learn when entering into training to perform such tasks. For example, over the years, numerous independent proposals have been made to modify flight training to address various pilot performance problems. We had stall/spin training programs, instrument training, and so forth. However, the expected changes in aircra
	Flowing out of this, there is need to determine instructor training requirements. The flight instructor, after all, is the key to pilot training and in a very real sense is the most necessary part of the interface between the airspace system, the aircraft, and the pilot. Many of you build, and determine how a pilot is going to operate, aircraft in that airspace system. So, regardless of what kind of training programs we put together, we have got to consider the instructor-pilot as a primary key. Thus, we fe
	There is a need, we feel, for determination of requirements for continuation training. One of the most urgent needs for research, with respect to determination of methods for improving pilot capabilities, lies in the n40!ed to develop infor­mation which can be used to improve the continued training pilots receive after they obtain a certificate or a rating. Some of this is formal training, some of it is at the individuals own instigation. This issue and two others deal with different aspects of continuation
	In conclusion, we can say that there is an urgent need for systematic human factors research. Such research would provide the comprehensive i3ystems oriented data bases needed by individuals in the general aviation community who design the various components that comprise the general aviation system. Keep in mind that we are talking about th~ components, that includes the people as well as the hardware and the traffic control procedures. The need for such data bases is particularly acute in general aviation
	It will also be extremely important to identify and develop Imechanisms for facili­tating the use and dissemination of research results. Now, research is sometimes opposed by persons who feel that it will lead to increasing government regulations. This does not have to be and should not be the case. We need to develop alterna­tive methods of implementing research results. When they are practical, acceptable, and needed by the general aviation community, those research results will be implemented and used. 
	The time for action we feel is now. There are significctnt changes coming in general aviation. We need to develop the data bases to aid designers before these changes occur and sometimes bring these unant icipated problems with them. 
	We need to plan effectively for the changes and not wait for the serious problems to occur before we try to do something about it. 
	So, what we have sought to do here in this particular effort is to develop a structure for looking at all of the components of general aviation, identifying how they fit together, they must fit together in terms of an operating system in order to sense some of these pressure points before they become critical and we see them appearing in the accident statistics. Thank you. 
	DR. BERLIN: Thank you, Wally. One of the first issues addressed in our human factors effort was the appropriateness of the 200 hour minimum pertaining to the instrument rating. The number of weather related accidents occurring within the first 100 to 200 hours of the granting of the private pilot certificate was the stimulus for this concern. The logistics of researching this problem by a con­trolled experiment with an appropriate population, simply were enormous. Mr. Peter Denlea of Embry-Riddle and Dr. Je
	MR. PETER DENLEA: My presentation will be on the effects of pilot experience on acquiring instrument flight skills. The impetus for the study comes from different areas. The first was a group of several studies done over the years, including one dating all the way back to 1934 by the Boeing School of Aeronautics relative to instrument training. The second was ari'NTSB study done in 1974 on fatal, weather­related general aviation accidents. And the third was a specific recommendation which came out of the 19
	Now, the NTSB study on fatal, weather-related general aviation accidents pointed out and I quote "Weather is the most frequently cited cause/factor in fatal, general aviation accidents and has been for several decades." The report showed the following: The types of weather conditions which existed at the time of these 
	accidents was not violent weather such as hurricanes and thunderstorms, but were predominantly benign weather conditions such as rain, fog, and low ceilings. This study, which covered a period of about 10 years, did support the desirability of moving the instrument rating closer to the private pilot certification. 
	The results of the first General Aviation Safety Workshop called for a specific look at "determining whether eliminating the 200-hour requirement of FAR 61.65 is reasonable." This recommendation came out of both the proficiency and recurrent training groups and the weather-related accidents group. Now, the data indicate that VFR pilots are finding themselves in various IFR conditions and are experi­encing spatial disorientation with disastrous consequences. 
	The national flight time average to private pilot certification is 65 hours. These figures show that most instrument rated applicants are close to the 200-hour total time requirement when they come in for their instrument rating checkride. Additionally, most of these applicants are close to the 40-hour instrument training time requirement for their instrument rating. This means that most instrument rating candidates have somewhere around 160 hours when they commence instrument training. Now, the indication 
	Now, a frequency distribution of the total flight time of those pilots involved in fatal, weather/related accidents shows an elevation between 85 and 185 hours. In view of what I have presented, there remains the question: Is the requirement for 200 flight hours a desireable prerequisite in order to be instrument rated? The FAA Blue Seal Program instituted in the mid '70's, which calls for basic instrument training for private pilots, is indicative of FAA's interest in this area. 
	Having shown you the reasons for the study, Dr. Childs will now come up and give you the remainder of the presentation and show you what has been accomplished to date. 
	DR. JERRY M. CHILDS: Thank you. I will be briefly describing the design of this effort and talk a little bit about the performance measurement considerations prior to getting into the results. As mentioned earlier, we wanted to know whether the amount of total flight time, per se, would have an effect on the acquisition of 
	instrument flight skills. Thus, it was necessary to control for factors other than total flight time which may be expected to influence performance. The design pro­vided for three training tracks which differed only with respect to when instrument training occurred for the tracks. These tracks were intende~d to provide a repre­sentative range of total flight time between 100 and 200 hours at the point in which the instrument checkride occurred. 
	There were three experimental groups, tracks A, B, and C. The tra1n1ng received prior to commencing instrument training was controlled to bE~ contact training for all three tracks. Then instrument training was begun at a mean time of 67 hours for track A, 100 hours for track B, and 130 hours for track C. Following approxi­mately 40 hours of instrument training then, track A's instrument checkride occurred at a mean time of 113 hours; Track B's time at a mE:an time of 138 hours, and track C's at 171 hours. I
	The subjects were 79 Embry-Riddle students, 69 males and 10 females. None of the subjects had previous flight experience. The subjects were fairly uniform with respect to age, ratio of males to females in each track, and with respect to grade point average. 
	The performance measurement used in this study was object ive. By that we mean, that it was based on observable aspects of performance and specifically it was based on comparisons of actual in-flight performance with desired performance leve Is. The technique used to measure student pilot performance is known as the pilot Performance Description Record (PPDR). This is an objective performance assessment procedure that has been used in both military and general aviation for many years. 
	The PPDR is comprised of specific maneuver parameters such as air speed or track­to-s tat ion, and stated tolerances for those parame ters such as plus or minus 5 knots of air speed, plus or minus 50 feet of altitude. In this study, these param­eters and tolerances were defined in accordance with Embry-'Riddle and FAA flight training guides and with the assistance of the Embry-Riddle check pilots who par­ticipated in this study. It should be mentioned here that the instrument PPDR, which was designed to mea
	Now, I'd like to discuss just a couple of the results, overall results, of this effort. First, the PPDR error rates for the contact checkride in all three tracks, and then second, the PPDR error rates for the instrument checkrides. First, the contact checkride: As I mentioned earlier, we were interested in contact per­formance only as a background or baseline measure to tell us whether the tracks were essentially equivalent on contact skills prior to entering instrument training. The track differences from 
	Now, for the results of the instrument PPDR administered on the instrument check­ride for all tracks. Each subject had 98 possible measures. Again, deviations of the track mean errors from the overall mean error were small and not statistically significant. This, of course, does not mean that the tracks were identical with respect to instrument proficiency. It does mean that there were no overall sta­tistical differences among tracks. 
	It should be noted that the rationale for additional flight time being necessary in order to demonstrate the flight proficiency required for an instrument rating, in this case, is not supported by these data. If more time resulted in better per­
	formance, trackC's error rate -the high time group -should have been lower than A and B, not higher, as it was. So, the observed differences we got were not in the expected direction if you follow the flight experience rationale with a 200-hour time requirement. 
	Again, these differences are not statistically significant, but do indicate that students with fewer than 200 hours can be trained to instrument proficiency when the training program is carefully laid out and when performance is assessed according to well defined and published standards. 
	It should be mentioned that all subjects in each track passed their instrument flight checks, indicating that the flight standards designated by the FAA were met by all three groups. 
	From these data it can be concluded that the total flight time prior to beginning instrument training, at least within the range examined in this study, is not a significant factor in affecting acquisition of instrument flight skills. Rather, it seems to be a matter of how training is conducted. This was reflected in the subjective comments by the check pilots who participated in this study. Without exception, they felt that the 200-hour requirement could feasibly be reduced. Under the assumption that curre
	in total flight time prior to entering instrument training. The results show that we should not be concerned with experience, per se, as much as the fact that care­fully defined flight standards for the instrument rating have been met. Thank you very much. 
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	DR. BERLIN: The one serious limitation I see to this study is that it is done with a very specific population of student pilots at Embry-Riddle going for a degree in a certain environment. We are now in the planning stages to replicate this experi­ment using an entirely different population which more approximates the general aviation community. We are hoping to start this experiment soon. 
	Little research has been done in general aviation training, per se. One example of this would be the relationship of time to training effectiveness. How many times have students asked us how often they should take a lesson or how long should their training take. For certified pilots, questions often concern how often do they need to perform or practice different flight tasks in order to remain proficient. We have been attending to some of these questions. I have asked Dr. Jack Shelnutt of Seville to report 
	DR. JACK B. SHELNUTT: Common experience indicates that our ability to perform complex tasks will degrade over a period of time if we do not perform or practice them regularly. Thus, if we try to perform a flight task on which we are a little rusty, we usually have a higher probability of making an error. Given the possible disastrous consequences of such errors, it would be beneficial to know how we lose skills and how to prevent such losses. There is a substantial body of psycho­logical research which has 
	Research has shown that it is relatively easier to maintain proficiency on tasks that have a higher degree of internal organization in comparison with less structured tasks. Given the number of factors affecting skill retention, it is necessary to study the particular effects of each of these factors on the specific skills that are of interest. In other words, if you are interested in the flying skills of general aviation pilots, you need to study the retention of these skills in relation to the factors. Un
	Thus, there are almost no empirical data which can be used to develop systematic guidance to be used to plan initial and recurrent training for pilots, or in adapting biennial reviews of pilot proficiency to the mosl: likely areas of skill loss. Given this lack of systematic guidance, we depend, to a large extent, on the individual pilot's own assessment of his training needs. For the most part, this procedure seems to work, but we are all familiar with accidents in which the pilot's assessment of his curre
	Given these needs, our research has three major objectives. The first objective concerned the determination of retention of private pilot flight skills over a 2-year period. We want to assess overall skill losses relative to such factors as level of learning and amount of flying since certification. We also want to assess retention of different types of flight tasks. The second objective concerns an evaluation of pilots ability to assess their own training needs. We want to investigate how well pilots can p
	The experimental design was relatively simple. We had two groups of subjects. One group was given 3 months and the other 6 months to complete private pilot training. During this training, pilots in each group were given four objective flight checks at the end of each major phase in the training program. After completing training, each pilot will receive a flight check every 8 months for a period of 2 years, a total of three checks in all. We used the basic Embry-Riddle pilot training syllabus modified sligh
	It 1S important to note that the check pilot for a given student was not his instructor. We collected a substantial amount of data from the training, using a variety of measurement tools. The objective flight checks were similar in nature to the private pilot description record as was described by Dr. Childs for task 2, but we modified its use to include maneuvers and measurement parameters of par­ticular relevance to the objectives of this study. We also administered several written tests to the students d
	In addition to these tests of skill and knowledge, we also developed special sub­jective surveys in which each student had to predict, task by task, how he felt he would do on a checkride before he took it. Additionally, after the checkride, we had them rate, task by task, how they felt they actually did. We also gave the students an opinion questionnaire which assessed their attitudes towards the training they received. During the retention interval, we will give the pilots 
	the same experimental flight checks and written tests, plus the pre-and post­check surveys. We will also note their flight experience during this time. We are at present, just completing the training for the 6-month group. Thus, we do not have the results at this time. 
	When the study is finished, we intend to analyze the data in a number of ways. For example, we will assess retention of proficiency over the 2-year period on the different task maneuvers relative to individual differences; such things as the original level skill attained by the pilot during initial training and relative to the amount of flying they did during the retention period. We will also compare the performance of the students on two tracks to assess differences in the effi­ciency and effectiveness of
	DR. BERLIN: Thank you, Jack. In reply to my call for papers, Hubert "Skip" Smith of Penn State University responded by suggesting that he r1eport on either of two studies in which he is currently engaged. 
	We have asked him to report on his studies of Traffic Pattern Habits at Uncon­trolled Airports. Before I ask Dr. Smith to present his paper, I would like to read a quote from his letter to me. He said, "I would therefore appreciate being informed of any activities in this area of aviation research, and I am willing to cooperate in any venture which would be of benefit." It made me feel that this could be one of the greatest contributions of this kind of workshop to bring together in cooperative ventures pro
	DR. HUBERT C. SMITH: Thanks very much, Jerry. We have established within the Department of Aerospace Engineering a small aviation program, as sort of an out­growth of the Aeronautical Engineering Program and as Jerry said, I am really the only person active in this facility. We do have a Departm1ent Head, a pilot, and the university backs the program wholeheartedly, so that is a big help. I am very happy to be here and I feel particularly fortunate in that I chanced to fly through Philadelphia TCA the day a
	We attempted to look into some of the habits of pilots at uncontrolled airports primarily because reports indicate that most midair collisions, and this is from FAA studies, occur at or near an airport facility usually below 5~OO feet. Secondly, that airport is uncontrolled, and, thirdly, the weather is usually always VFR, contrary to what we might suppose would be the "ideal" conditions for a midair collision. 
	Considering these facts, as a first step in studying habits at an uncontrolled a1r­port we decided to start off on this project looking first at the methods in which pilots approach such uncontrolled airports. We took the standard traffic pattern that you see in the AIM and we just divided it up into different methods of entry 
	into the standard pattern. Now, you mayor may not recall that the regulations state (referring now to FAR Part 91, specifically) that when you approach an uncon­trolled airport you make all turns to the left unless displays indicate otherwise. That is the only regulation that applies. The AIM recommends a standard method of to the downwind leg, although there is nothing illegal about coming straight in or crosswind, or what­ever. Well, we happened to have a little airport up there that lent itself very well
	approach, namely, the recommended method of entering 45 
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	We came up with a questionnaire, very simple in nature, that would encourage maximum participation. It requested information of individuals as, for example, which entry did you make into the pattern, what type of pilot certificate do you hold, how many hours do you have, what is your aircraft classification. We then divided this last one into single engine, twin engine, piston, turboprop, and jet, and then also very significantly, what was the amount of traffic, other traffic, in 
	the pattern at the time of entry. 
	We took our own airport there which seemed to be quite a good one to use. It1s a typical small airport which formerly was used for nothing but flight training for ROTC students, but now has evolved into quite a corporate operation for many of the local industries and the university. And there are now 20 scheduled flights a day of commuter operations going in and out of this place. Those include numerous business aircraft, many jet aircraft, Piper Navajo aircraft, standard single engine and turboprop, Beech 
	1

	Over a 3-month period we sampled about 125 to 150 pilots. We proceeded with the help of others to conduct a survey, a sampling of a varied number of pilot certifi­cates and observed how various aircraft entered the pattern. It was found that of those who made the recommended pattern entry, and that is the 45° entry into the downwind, that 94 percent of such entries were made by private pilots. We found the figure to be much less when we went to commercial and airline transport pilots. Now, we weren1t sure w
	We conducted this survey in VFR weather. We cannot rule out the fact, however, 
	that many pilots utilized the IFR flight plan or made somewhat of an approach from 
	the approach facilities. We went on to sample the type of airplane, and again this pretty much backs up what we learned with the pilot certificate sort of thing. Since most private pilots are flying single engine airplanes, we found the highest classification of airplane that made a standard pattern entry was the single engine. 
	Now, another significant result then was when we asked how many other airplanes were in the pattern at the time you entered and we compared the number of standard entries. This is again what we call the standard 45° into the downwind. Now, with none in the pattern, it was the lowest percentage, but as the number of aircraft increased, all pilots and all types of airplanes tended to make more standard entries, which seems to be somewhat of a kind of encouraging sign to a realization that perhaps we are follo
	This is, as I said, a very brief study at one airport, but it does point out that many of our airports which are uncontrolled now are becoming pretty complex a1r­ports with commuter operations beginning to serve quite a number of small com­munities. These communities still have a lot of general aviation airports with a lot of training going on, with a lot of just plain sport flying going on and we are getting quite a mix of different types of aircraft such as we encountered years ago at our major terminals.
	DR. BERLIN: About 4 years ago, FAA's Flight Safety Branch was asked to investigate ways of improving the training of good judgment. The first contract was awarded to the University of Illinois to establish a definition of pilot judgment and to investigate ways of improving it. Dr. Dick Jensen and his associates did what I just have to call a heroic job of integrating diverse and sometimes conflicting psychological theory and findings; he did this in order to arrive at a workable definition of the concept of
	The follow-on contract was awarded to Embry-Riddle Aeronautical University for the purpose of preparing an actual training syllabus and deve loping a methodo logy for testing that syllabus. The training syllabus is in the final stages of completion at this time. Looking at past training methods in this area, a discrepancy between teaching good judgment and actually implanting it in the students behavioral repertoire was found. It was decided to try ~ome very novel and unusual training techniques. I have req
	DR. CHARLES HOLMES: Good afternoon. The purpose of our program is to improve pilot behavior associated with judgments. In conjunction, an experimental method to test the judgment program was developed. These results are contained in three volumes; Volume I contains the concepts upon which the program is based and a suggested evaluation methodology. Volume II, The Student Manual, contains the instructional material in the judgment training program and the companion work sheets by which the student may determ
	The overall approach in the program addresses judgment behavior of the pilots, by using self-assessment to determine poor judgment tendencies, role modeling of the instructor, and accepted principles of learning. We have agreed, in principle, with the definition of judgment offered by Dr. Dick Jensen in his earlier study. However, we felt that this definition should be a little more specific and should be operationally based. pilot judgment is therefore defined as a mental process in which the pilot recogni
	The Student Manual contains 20 lessons which are divided into three units. Thi t I presents concepts and materials which are used throughout the judgment training course. These terms and concepts have been especially designed to lead the student into the modified patterns of thinking which we feel will ultimately produce better judgment. 
	Four sets of new terms and concepts are presented. The first of these sets introduces the student to three subject areas relevant to pilot judgment: the pilot himself, the aircraft, and the environment. Conventional flight training deals primarily with the subject areas of aircraft and environment. The judgment program I s need to know more about himself, how he interacts with the aircraft and the flight environment, and how the three interact among themselves. 
	emphasizes a pilot 

	The second set of terms is called the six Action Ways. Nearly 600 NTSB accident briefs were examined to determine how the pilots carry out the actions resulting from immediate decisions. It was obvious that pilots implemented poor judgment decisions in six ways: 
	1. 
	1. 
	1. 
	DO, the pilot did something which he should not have done. 

	2. 
	2. 
	NO-DO: The pilot did not do something that he should have done. 

	3. 
	3. 
	UNDER-DO: The pilot did not do enough when he should have done more. 

	4. 
	4. 
	OVER-DO: The pilot did too much when he should have done less. 

	5. 
	5. 
	EARLY-DO: The pilot reacted too early when he should have waited. 

	6. 
	6. 
	LATE-DO: The pilot reacted too late when he should have reacted sooner. 


	The repetitive use of these terms is designed to effectively and positively identify the actual, erroneous responses simultaneously with the desired responses. 
	The third set of new concepts is called Poor Judgment (PJ) Behavior Chain. Research into accidents shows that once a poor judgment is made, there almost always follows a sequence of additional poor judgments. As the chain of poor judgments grows, it stands to reason that the number of safe alternatives dimin­ishes very rapidly. If this sequence or chain is broken early in a situation, the pilot may have more alternatives for successful recovery. In the judgment training material,· the phenomenon where one p
	With the fourth set of concepts, a student is taught to understand and apply the three mental processes of safe flight: (1) "Automatic Reaction" -Two general categories of automatic reaction are taught. One involves the flight skills having to do with maintaining positive ongoing control of the aircraft. The other concerns those learned responses to unusual or emergency situations. (2) "Problem 
	Resolving" -The mode of thinking that helps a pilot overcome undesirable situ­ations by means of a systematic process. (3) "Repeated Reviewing" -The mode of thinking that allows the pilot to continuously be aware of all the factors, that is, the pilot, aircraft, and environmental factors that effect safe flight. 
	Unit II contains the behavioral aspects of the judgment training. This unit 1S designed to adjust or to redirect a pilot's tendencies in such a way as to promote I s hazardous ways of thinking, his hazardous attitudes. Five hazardous thoughts for 
	the consistent use of good judgment. The first approach addresses the pilot 

	pilots are identified and an exercise for self-assessment of these hazardous thoughts are provided in the Student Manual. Since little or no prior research was found in which such thought patterns were investigated, it was necessary to consult experts to obtain opinions of the nature of such hazardous thoughts and of course to provide them with generic names: 
	1. 
	1. 
	1. 
	1. 
	"Anti-authority": "Don't tell me what to do", or, "no one can tell me what to do to fly my airplane." 

	2. "Impulsivity": "Do something quickly." 

	3. 
	3. 
	"Invulnerability": The thought pattern of the person who thinks "It won't happen to me, maybe to others, but not to me." 

	4. 
	4. 
	"Macho": The thought that "I can do something the others may not be able to do, but I certainly can." (The name may have been a mistake, it's not restricted to men as we see it.) 

	5. 
	5. 
	"Outer Control": People having this thought pattern feel they can do little, if anything, to influence what happens. Therefore, they generally do nothing, which is characterized in the Student Manual by the phrase, "What's the use?" 


	I would like to emphasize that these selected hazardous thoughts are preliminary only. Addi t ional research and validat ion of the judgmen.t training program is needed in order to fully develop this concept. 
	In the program, students are taught to identify and understand the five hazardous thoughts. A lesson is devoted to each hazardous thought. Following these lessons, is a lesson which specifies substitute thoughts called "antidotes for the five hazardous thoughts." 
	Unit III contains written lessons to relate the concept of units I and II to actual flight situations. No new flight or judgment material is taught. The unit is made up of numerous exercises centered around scenarios and case histories of pilots carrying out flight activities. The scenarios and histories are taken from reports of actual accidents and incidents which occurred within the last 5 years. The unit is intended to make judgment training seem real, to make it come alive for the student. We feel that
	The Instructor's Manual outlines for the instructor the material contained in the Student Manual. It explains how the instructor is to present the material to the students and provides guidance on how to resolve students' difficulties regarding the judgment training course. In addition to describing how the instructor should present the program, the Instructor's Manual contains material designed to enhance the influence of the instructor as a role model for the student. Finally, the Instructor's Manual cont
	It was the intent of this research to produce an experimentally derived judgment training program. As of yet, no construction testing has been done to verify either the appropriateness or effectiveness of the training increments making up the program. Only through such testing can we know which materials and sequences are optimal. It may be shown by empirical testing that we have constructed too much material, that it needs a different order of presentation, or that different materials need to be developed.
	DR. BERLIN: Well, there you have it. I tried to choose a diverse selection of reports so that you could get some feel for the kind of work that is being done in general aviation research. Many of these researchers who reported to you today reported on work that was recommended by you at the last General Aviation Safety Workshop. I certainly hope that we can do the same in this workshop, so that 2 years from now we can report to you on things that you recommended this week. 
	I would now like to open up the floor for questions. What I would like for you to do is for you to raise your hand, tell us who you are, to whom the question or comment is posed and if that speaker will then stand up and receive it, we can have some good interaction. 
	MR. JACK ENDERS: Jack Enders, Flight Safety Foundation. I have a question for Dr. Smith from Penn State. What was the size of the population that you studied, I believe you gave the percentage breakdown? 
	DR. SMITH: We had about 125 of these questionnaires filled out. That is our sample. Total population was a little harder to determine because we really don't have a record of the total operations at the airport. I would guess we are talking about 1 percent to 2 percent of the operations. 
	MR. ENDERS: Thank you very much. Well, will you take one more question? 
	DR. BERLIN: Yes, of course. We appreciate any comments you might have. 
	MR. ENDERS: This question is for Dr. Childs. On the track system that you described, Tracks A, B, and C, I am curious to know just how these tracks were determined. Were these tracks established for different time phasing of student groups, or were they put together on the basis of aptitudes, putting bachelors in one group, and so on? 
	DR. JERRY CHILDS: No, sir. They were selected on the basis of the problem in view of the accident data, the NTSB accident data, which indicates a high involvement of low-time pilots in weather-related accidents. What we did was to provide a repre­sentative range of time from 100 to 200 hours of flight time when they took their instrument training. We had a good mix on the basis of the student population we were using. We had the low-, intermediate-, and high-time groups, with the high­
	time group -Track C -being most representative of the general population of student pilots that come in for an instrument checkride at about 200 hours of flight time. 
	MR. ENDERS: You answered the other question I had when you presented it. You are going to take this away from a structured university envi.ronment to see how it would work. 
	DR. BERLIN: Yes, sir? 
	MR. FRANK KINGSTON SMITH: My name is also Smith. I am a local pilot and I have attended many of these workshops. I had spent about 10 years in Washington D.C. and had attended a lot of meetings of this type. Now, sin.ce I have retired from the cycle and am now back here flying again as a weekend pilot, so to speak, would just like to call to mind the fact that I have found that there are a great many people over the age of 30, or from 30 to 40, who are now getting enough money together to start to learn. to
	DR. BERLIN: Thank you, Mr. Smith. There is a small research project ongoing now at UCLA by a colleague of mine who is studying effects of flying on this new pilot age group. The results will be out in probably 6 to 8 months. 
	MR. BUD STACK: I am Bud Stack from Gulfstream American. I 'will direct my question to George Bennett and Chuck Holmes, and maybe even to the working group on the economics of safety tomorrow or perhaps even to some of the people who explore the budget on research around here. My question is, if I have X amount of dollars to spend on research, and we will use the example we just had on reducing accidents related to stall/spin, do I send it down to Mississippi State and focus on the airplane or send it down t
	DR. BERLIN: Does anybody want to comment on that? Chuck Holmes. 
	DR. HOLMES: I would say that you should not put all of your eggs in one basket, so to speak. You have to go both ways. We can make stall warning systems, stall prevention systems more automatic, you alw~ys have a lot of leeway there. Let's see if we can do it in both directions., I think they are both well worth investi­gating, but we should not forget the pilot, the human element, which I think is probably the most important element and most overlooked element in the industry today. I hope that answers you
	DR. BERLIN: Mr. Bennett? 
	GEORGE BENNETT: I'd like to respond. I didn't have time to mention it, but another constraint on our study was trying to keep the price of a system below $1,000, that is on any active system, and the variable stop system looks like we are talking
	l 
	numbers of less than $500, a very simple system, so the cost is pretty low now. It depends on what your certification costs are. 
	DR. BERLIN: Yes, ma'am. 
	MS. HAZEL JONES: I am Hazel Jones with the 99's Women Pilots. I was happy to note that all of this was directed towards the males, not the females today, but particularly am interested in knowing if the information on teaching good judgment is going to be made available to anyone other than this group, or is it available now? 
	DR. BERLIN: We have submitted the final draft. It is now being reviewed by the FAA managers who audited it. There is, of course, a lot of research testing to go on 
	in the future but the results of our work should be out in the very near future. We will take the responsibility, however, of issuing to each of you a sheet telling you how you can get this material. 
	DR. BERLIN: Yes s1r. 
	DON BALDWIN: Don Baldwin, Flight Safety International. Obviously judgment has a great deal to do with knowledge, how did you relate knowledge and judgment in this study? 
	DR. HOLMES: That was one of the first things that we investigated, how do you separate knowledge from judgment. That is why we defined judgment as we did. We made it an operational one; the failure to recognize that you as a pilot do not have the knowledge to go out and do what you want to do is a bad case in judgment. Failing to recognize that you do not have the background, the knowledge, to go out and fly through a thunderstorm or have an aircraft that is not properly equipped, is exercising poor judgmen
	I d like to take a crack at that. Now, that aspect that Chuck 
	DR. BERLIN: I 

	mentions, 
	mentions, 
	mentions, 
	of 
	course, 
	is 
	part 
	of 
	the 
	good 
	judgment 
	system. 
	But 
	in analyzing 
	the 

	620 accidents 
	620 accidents 
	we 
	went 
	through, 
	and 
	I 
	can 
	tell 
	you 
	that 
	I 
	read 
	all 
	of 
	them, 
	you 

	can't 
	can't 
	help 
	coming 
	to 
	the 
	conclusion 
	over 
	and 
	over 
	again, 
	that 
	the 
	cause 
	of 
	the 

	accident, 
	accident, 
	most 
	often, 
	was 
	not 
	a 
	lack of knowledge. 

	DR. 
	DR. 
	BERLIN: 
	Yes, 
	sir. 


	WIN KARISH, FAA: It seems to me that the end result is really behavior modification in the sense that it is unique to flying. What if that behavior modification con­flicts with the basic behavior of the individual in his total life style? There seems to be an area of conflict here that I can't resolve. 
	DR. BERLIN: What we have tried to do with the judgment program is to implement what we know and understand as being behavioral modification and associated techniques. I think the question you put, and you did put it simply, will have to have an empirical answer. We will have to test the behavior modification where it con­flicts with other needs in his life. And when I use the phrase "his needs" we made an assumption in the testing which may prove wrong, that using "good judgment in flying" so as to stay ali
	MR. KARISH: Well, I think a typical example would be one which we hear of statis­tically all of the time, the doctor-lawyer syndrome. You know, I don't want to single them out particularly; but the idea being that the doctor in today's society must get someplace for an appointment, where he is living in a very concise 
	timeframe, where his time is valuable. He had to get -there, and of course if you 
	want to put dollar signs on it, the fact is he has to get there. In that sense, 
	his judgments are motivated by that life style. How do you then oppose that with 
	trying to implement the behavioral modification in just that one area of flying? 
	How do you take the individual and remodify his total way of thinking? It just 
	seems insurmountable to me and maybe I am wrong. 
	DR. BERLIN: Maybe what you are now talking about is the concept of calculated risk, 
	where he says this is dangerous but I have to get there. 
	MR. KARISH: That's why they kill themselves. 
	DR. BERLIN: Well, one of the problems with this is that the more he does it and 
	doesn't get killed, the more reinforced he gets in his tlhinking for doing such 
	things, and so he continues to do this until he finally does get killed. 
	MR. GIFFORD BULL, MISSISSIPPI STATE: That of course is a common problem in flight instruction. Because these are the people with the money. The flight instructor, if he is any good, will spend quite a bit of time talking about that, explicitly. He will say, this is a problem that will occur with you more than with other people. And so you must learn that when you are thinking ~lbout flying, set aside 
	your other concerns and think now, let's think strictly about flying. And it may not be easy to do, because you will have those pressures on you, but it is worth your while to save your neck. So the good flight instructor does try very hard to bring this out explicitly. He doesn't always succeed, but he tries. 
	DR. BERLIN: By the way, I think it is important for you all to understand that this judgment program as it exists today is very dependent on the behavior of the flight instructors. So that what you said was very congruent with our approach to this by using the flight instructor both as a reinforcer and as a psychological facilitator to help the student improve his judgment behavior and that would be very appropri­ate with a person such as a doctor or a lawyer. 
	MR. DON BALDWIN, FLIGHT SAFETY: I used to think that judgment was a factor of stupidity or lack of it; but I am convinced that judgment is a factor of retained knowledge and I would like to emphasize retained because I believe that our methodology in teaching does not lend itself to retained knowledge. 
	DR. BERLIN: We have a genuine disagreement, because I really do believe, that in 
	the management of judgment errors, that is not true. That is just a personal dif­
	ference and it would be wonderful in the years to come to do empirical research. One of the reasons I believe it is not true is because of my own personal experi­ence and the other reason is as an aviation scientist. The one time that I did ~ this I almost killed myself, at that time I had all the knowledge I needed to make a no-go decision and I made a go decision, traveling in 500 to 900 foot overcast in rime icing weather going down in the terminal area. I shouldn't have taken off, but I did because ther
	MR. BALDWIN: I suggest that may be stupidity rather than judgment. 
	DR. BERLIN: Oh, I agree. Now you are not talking about knowledge, you are talking about stupidity. Judgment has many, many synonyms. 
	DR. RICHARD JENSEN: I am Dick Jensen, formerly with Illinois. One other aspect that concerned me from the beginning was the problem of training instructors clinically to teach this kind of thing. Have you grappled with that problem? 
	DR. BERLIN: Dick, we are in the initial stages now of talking with a major aviation organization about doing some experimental work with groups of flight instructors in trying to teach them the concepts of judgment that we have developed and seeing if that has an effect on student training. I can take one more question. 
	MR. ROBERT WRIGHT: My name is Bob Wright. I am an auditor with the general accounting office (GAO) currently doing a review of the FAA general aviation programs for the Congress. I have one question. First of all, concerning the review of the instrument rating procedures, did the group consider the fact of the typical general aviation pilot, in progressing up to a complex airplane as they would do, or were you training these typical general aviation pilots in an aircraft such as the Cessna 172'or other airc
	DR. JERRY CHILDS: The aircraft used in the study were all Cessna l72's. Dr. Berlin has already mentioned the replication effort currently being planned in line with that and as a part of the effort, yes, we do intend to look at more complex aircraft. 
	MR. WRIGHT: One more question concerning other research on the effectiveness of various FAA regulations regarding proficiency such as the biennial flight review or the 90-day currency requirement, has anything been done in that area recently? 
	DR. BERLIN: I will answer that first and I will certainly open it up for dis­cussion. But I have felt for a long time that we need to improve our biennial review procedures. It is a pet peeve of mine. It's on the books and I don't think it is being optimized. I don't know what anybody else has done, can anybody throw light on the subject? 
	UNIDENTIFIED VOICE: I would like to comment on the skill retention work that we are doing here. One of the purposes of the 2-year period of work is to identify the problem areas which exist or where something was going wrong, and I feel that once you identify what those problems are, which tasks people are not retaining you have the basis for restructuring the BFR. So that once you have identified areas where people seem to falloff after a given time period relative to their flying, 
	then you can plan training to adjust to that. I think more research needs to be done. I think probably the biggest problem is not with the private pilot but with the instrument pilot. There are substantial problems with the private pilot shown by some of the tests on the weather-related accidents. 
	DR. BERLIN: By the way, I have come to know in our research work many of the FAA people, especially here at the Technical Center, and I grow somewhat impatient when I hear people who don't know these workers here as well as I do say such things as the FAA, when in doubt, they regulate or they really don't want to change. That is really not true. The people that I have worked with here at 
	the FAA are very willing to do away with and modify regulations if they are not appropriate, and more power to them. They really are taking that position and I want to tell you I feel there is a prejudice from some of the outside aviation agencies about the FAA that I feel is entirely wrong. I found a willingness to change and, a flexibility that really surprised me. 
	I just want to give you my personal good wishes for success this week. It's a good I s have a good 2 days together and 2 years from now we'll meet again and see what we have accomplished. 
	group. I can see how well you have related with each other. Let 
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	SECOND PLENARY SESSION --January 29, 1981 
	MR. HARVEY: For those of us that have not met, I am Doug Harvey from the FAA Technical Center. Before I begin, I think it is highly appropriate that we all acknowledge the two people that originated the General Aviation Safety Workshop concept, Gary Livack from GAMA and Russ Lawton from AOPA. I would now like to present Mr. Ralph Nelson who is the Senior Vice-President, Operations, of the Aircraft Owners & Pilots Association. 
	RALPH NELSON: Thank you, Doug. I think a few remarks are 1n order to describe exactly what is going on here. It is industry working hand and glove with the FAA for a common cause, safety. In the industry we are frequently pictured as being at odds with each other. We disagree sometimes, certainly, and when we do, we go at each other hammer and tongs. But I think what you have participated in here these last 3 days has been a finer example of what can happen between industry and the FAA. 
	Another thing I have observed here are some new faces and some old faces. The good thing about this is that 2 years from now hopefully many of you, if not all of you, will be participating in our next workshop. Those of you who come back will carry a continuity of what went on this year as some of you grey beards here are doing now with what happened at the first workshop 2 years ago. 
	Now, something was brought to my attention yesterday that I don't know if everybody understood. It was asked just what came out of the first workshop? I was astounded, because I thought that everybody knew that those reports that Jerry Berlin gave the other day were a direct result of our recommendations that were made by our workshop group 2 years ago in Ohio. Towards this end, we pledge to keep you better informed than we did in the pas t. Those of us who are act ive ly working on these things saw contrac
	MR. HARVEY: We are now going to have each of the working group presentations made by each group chairman. There will be formal proceedings available as quickly as we can get them out to each of you. The format for this afternoon: after the group presentations have been made, there will be a question and answer session. The I s benefit, the questions be addressed to the speaker from microphones on the side of the auditorium; the first report is from the Aviation Safety Economics Group, the chairman of that i
	only request is that, for everyone 

	FRANK BERARDINO, GELLMAN RESEARCH ASSOCIATES: We have three areas to address. They are (1) whether there were any system problems in identifying and undertaking research programs related to safety, (2) whether the available resources in the aviation system are being allocated in a manner which correlates with accident causes, and (3) whether analytic techniques or procedures are available to make proper allocations. 
	Our meetings focused primarily on one very important topic, and that is information available to both public and private sector decisionmakers which can be used to 
	32. 
	allocate resources. The information we focused on primarily was information which correlated payoffs in terms of safety, wi~h the dollars spent on those programs. And we had a demonstration of this by one of the members who had done a study which effectively isolated the risks of undertaking certain flights under certain con­ditions. We thought that research, at least, pointed the way towards the type of research we'd 1ike to see done in order to make the sort of incremental-type decisions that we think are
	Our first recommendation is that additional research be done which focuses directly on the dollar payoff undertaking any given action. We believe that this kind of information is useful both in the private and public' sector, so that while the FAA can use that information to help allocate its limited resources, the individual pilots can also use the kind of information we are talking about to make decisions on their own actions, to make decisions on purchasing additional equipment for their aircraft. Regard
	There were other things we did discuss, but no conclusions were reached. I felt that the questions raised were important ones. One question was related to the method by which we try to get people to make the proper decisions in the private sector. In order to get pilots to make correct decisions, the suggestion was made that someone examine the positive instead of the negative reenforcements. For example, insurance reductions by complying with regulations, positive reenforce­ments perhaps through the use of
	The other op1n10n of the working group, which I thought was very interesting, was the fact that we can fine-tune all the economic models we want and we can work very hard to make sure the data and information are accurate, but in many cases, the social issues which attend any given project swamp the economic ones. Some way has to be found to integrate those social issues into the decisionmaking functions of everyone in both the private and public sectors. Thank you. 
	MR. HARVEY: The next group is Flight Instruction and that was chaired by Dr. Dick Gilson from Ohio State, Dick? 
	RICHARD GILSON, OHIO STATE UNIVERSITY: First of all, I'd like to thank some people. The working group was excellent; it was a nice mix of people and I want to thank you all for your help, it was a pleasure working with you. Thanks also to Russ Lawton and Doug Harvey for the opportunity to comment on some very important 1ssues. 
	There are really two provisos I have in the time span we are allotted. We obvi­ously couldn It address all the subjects that were mentioned or brought up, nor perhaps are we even addressing some of the more important issues to some of you. 
	Our charge was to come up with recommendations for beneficial changes to pilot training and their implementation procedures. I think, in'order to understand our discussions, we have to get a feeling for the tone of the discussions, and the following gives an idea of what took place. Our industry is dependent on oil. We are a conservative industry and we can make, on the basis of that conservative approach, some predict ions. Oil will rise in price, unquestionably. The number of flying hours as a result are 
	The way the group was organized; we all first voiced our own issues and concerns. We then voted as a group on the priorities of what we wanted to tackle. We took the top four priorities and divided them into subgroups. Those subgroups came up with a number of recommendations and I will articulate on those. 
	The basic subgroups were these: (0 The first dealt with training media. (2) The second group dealt with certified flight instructor quality control. (3) The third group concerned itself with primary failures of current flight training, and, 
	(4) Finally the Biennial Flight Review was the subject of the last subgroup. 
	With regard to the first subgroup, the training media group, we described and titled it as simulator and expanded training media utilization. 
	The objectives to be accomplished were: As an alternative to aircraft experience, establish standards for the accreditation of simulators and other training media, for training, proficiency, and certification of pilots. 
	The recommendations were as follows: 
	A -Pilot training should take advantage of the best and most effective training methods available and not be limited to or defined 1n terms of aircraft hours. 
	B -Training media should include, but not be limited to, text books, lectures, audio visual materials, examinations, interactive computer assisted instruction, automated evaluation services, training devices, and simulators. 
	C -Different levels of training effectiveness are achieved through different training media. Training effectiveness should be evaluated and credited on the basis of meeting training objectives and not on the sophistication of this training. As an example, there may be an indication where a picture, a simple picture migh t provide a greater leve1 of training experience for a part icular objective than actually being in the aircraft. 
	D -Interchange of eqivalent training for aircraft hours should be permitted, possibly up to 100 percent, and not limited to current FAR maximums. Provision should be made for credit to exceed, perhaps a ratio of one-to-one for training media, that is, 1 hour of simulator time for ILS training may be equiva­lent to 3 hours in the aircraft simply because backup modes are available, instant replays are available, and traffic and departures are not there. It may be by event as opposed to time. 
	E --Standards for evaluating and crediting of training media must be established. The latter was the one that was the most predominant in the group. The standards that must be established for the evaluation and crediting of training media were predominant in discussions, primarily because there was a feeling that the FAA set the standards and the private sector would build toward those standards. That discussion was brought up time and time again. 
	It was recommended that a committee be established within GAMA/AOPA including industry, FAA, university, and other representatives to review studies and reports on training effectiveness in other subjects and draft standards for crediting simu­lators and training media and to recommend FAR changes for inclusion in the pilot certification rules of parts 61 and 141. As many of you are aware, there is a proposal coming about to combine parts 61 and 141, and there is a proposed date established that committee r
	The second subgroup dealt with CFI quali ty control. The object ive was to insure that all instructors renewing their certificates are subject to a review of their performance as an instructor. At present, flight instructors may review their certificates through clinics and are not subject to a review of their flight instruction records and performance. The recommendations were. as follows: 
	A -As resources, staffing, and modernization programs permit, a data base should be es tablished that would pel;1l).it ident ificat ion of instruc tors with sub­standard performance. 
	B -Recommended that the FAA institute a remedial training program as an addition or option to enforcement systems. 
	To instill or insure a better compliance attitude where an individual has been identified through the enforcement system and to provide a positive motivation in addition to, or in lieu of, disciplinary action. The idea was to provide a posi­tive motivator as opposed to a negative one in the case of suspension. Motor vehicle remedial training programs are conducted in nearly every state of the Union. These have been proven effective and can be applied to aviation. 
	The third subgroup dealt with some primary failures in our existing training system. The primary problem in our existing private pilot training programs, has to do with the adequacy and ordering of training materials for that private pilot. The intent was to reduce the accident rate for low-time private pilots. There is a high accident rate amongst private pilots particularly in stalls and weather­related areas, as we all know, particularly between the 100 to 300 hour groups. 
	The recommendation: 
	A -Charge the FAA with providing an overall higher proficiency for the private pilot cert ificates, including a greater emphas is on ins trument flying. 
	The final subgroup had to deal with the Biennial Flight Review. There were actually five recommendations here, and I think some familiarization with the Biennial Flight Review procedure as it currently exists, is in order, and I will try to give you that as we go along. 
	A -The first recommendation dealt with the Biennial Flight Review expiration date. The expiration date should be aligned with other FAA cycles. That is, currently the Biennial Flight Review expires on the day that it was taken. Other expiration dates in the regulations have to do with calendar months. So, the idea here 1S to align them and make them expire 1n a calendar month. 
	There is a reason for the change to calendar months, and the reason is in the second recommendation. 
	How does one know the Biennial Flight Review 1S completed today? It is very diffi­cult unless there is an accident or there 1S a review of pilot training quali­fications or log books. 
	The group recommended that there be a notification to the FAA that the Biennial Flight Review has, in fact, been accomplished. The best way to do that was one that would not incur more paper work, but would use an existing mechanism. 
	B -The second recommendation is to report the completion of the Biennial Flight Review on the medical application. The objective is that FAA will receive notice of Biennial Flight Review completion on currently existing airmen medical application forms. And there is a legal requirement to sign that, and there is an attestment to the truth of the statements that were made on that. So, therefore, there will be a record as to whether or not that has been completed. 
	Currently, the problem is that the FAA has no record of the number of Biennial Flight Reviews being completed unless there is an accident or there is a review of a log book. The only change that would be required would be in the medical form to include that particular segment. 
	C -The third recommendation was to change the Biennial Flight Review to be more concrete in its approach. Currently, as most of you know, the content of Biennial Flight Review is left to the discretion of the person giving the review. 
	The objective of this recommendation is to have the person being reviewed review subject areas as outlined in the appropriate aeronautical knowledge section for the grade of pilot certificate that he or she currently holds. 
	D -The fourth recommendation from the group is that the FAA allow the pilot proficiency program that is in effect around the country now to be acceptable as a Biennial Flight Review. Currently, if someone completes the pilot proficiency program, that does not count as a Biennial Flight Review unless the person giving the review says it does. There would be more incentive to the pilot proficiency program if it would also automatically count as a Biennial Flight Review. 
	E -The final recommendation is that there should be cons iderations made in terms of aviation insurance premium reductions for flight proficiency. So there would be a monetary incentive for maintaining proficiency. The action to be taken would be that the FAA/AOPA workshop chairpeople would communicate this concept to aviation insurance associations or individual underwriters to determine if discounts can be obtained. And that there would be a report made, hopefully 2 years hence. 
	There were five areas of concern the group had but just didn't have time to deal with. We would like to have these areas discussed 2 years from now at the next workshop: (1) A fostering of the idea of continued education, either by positive motivation or actually mandating that it should take place. (2) Designated pilot examiner quality control. (3) Flight proficiency and its recognition. Can we encourage it for providing more incentives? (4) What with the energy crisis that exists, people are flying ultra 
	That is the report of our Committee. Yes, sir? 
	of 
	ROBERT TOSCANI: Did you discuss whether or not instrument training for the rating should begin earlier and that one could get an instrument sooner than 200 hours? 
	DR. GILSON: We did not, because we felt that the results of the research that's being conducted now are not completely in, and we felt that any discussions would need to be based on those kinds of data. So, we put off that topic. 
	MR. TOSCANI: What about the EAA proposal for a sports license with less time, was that also considered? 
	DR. GILSON: It was a part of the overall· discussion of ultra-lights. We felt that the more pressing issue would be continued education and proficiency because of the energy problem. We would like this to be considered at the future meeting. 
	C. O. MILLER: My name is C. O. Miller. In connection with your simulator training, did your working group discuss the most logical place for the simulators to reside? I am assuming you meant the kind that might have motion or at least a visual system associated with them which runs the cost up. 
	DR. GILSON: First of all, we have to define our terms. We discussed training media, they could be anything from a picture to a movie to a cassette to a desk-top type trainer, to a six-degree-of-freedom training system with a visual system. We felt that to approach the problem from a technological standpoint was to put the cart and horse in the reverse positions. We felt that we should deal with what standards the FAA or industry should come up with, in order to accomplish particu­lar learning objectives. So
	-for the learning objectives, let the private sector build whatever training device is needed in order to accomplish that objective. 
	MR. HARVEY: Was the recommendation concerning ultra-light regulations with respect to the certification of both the airmen and the vehicles? 
	DR. GILSON: -I think it was because of flight instruction that it covered mostly airmen only. We did not consider the certification of the vehicle itself. 
	MR. TOSCANI: When you mentioned getting a data base for substandard CFI per­formance, just how would you go about getting that data? 
	DR. GILSON: The data are available through current techniques. There are two ways of obtaining it. One way is to examine how many recommendations an individual makes and whether or not these applicants passed or failed the fligh t test. If they recommend 10 people and 9 fail, you would say that it's probably not the applicant's fault, it most likely is due to the instructor. Another way would be to follow up on their recommendations, the people that actually did get licenses and/or cert ificates and find ou
	MR. HARVEY: The third group, pilot Written Exams, was chaired by Russ Watson of Cessna. Russ? 
	RUSSELL WATSON, CESSNA AIRCRAFT CO.: We did have fun looking at some issues and attempting to determine the recommendations that we are using. The first item was a carryover from 2 years ago. Additional contents should be added in the areas of navigation and meteorology in the commercial pilot written examination. The working group took note of the fact that there was a deficiency in those areas. Presumably commercial pilot applicants had been tested in the private pilot written examination in these areas a
	As a recommendation, we suggest that the fundamental knowledge required of all pilots occur in written examinations for appropriate certificates and ratings, even though it had been tested earlier. We see nothing wrong in reviewing the funda­mentals. We see nothing wrong in studying areas where additional knowledge is required in such things as high altitude meteorology, high altitude physiology in sophisticated aircraft systems, and other areas that pertain to advanced ratings. 
	The recommendation was made that private and CFI written examinations should inc lude specific questions to determine the student's unders tanding of accident causes. Now, in addition to the fundamentals tested since the 1920's, '30's, and '40's, we become aware of accident trends which reveal causes that need immediate action. We all recall some of these over the past 10 or 12 years. For example, the discovery that wake turbulence is a very serious problem, especially in busy airports with heavier airplane
	Next, we would encourage the U. S. Hang Gliding Association and the Experimental Aircraft Association to confer with the FAA on the subject of ultra-light aircraft in order to gain the FAA's expertise in preparing test questions that could be administered voluntarily. In addition, we would like to see this item placed on the agenda for the next workshop; because by that time ultra-lights may have progressed to the point that we see them as being subject to certification, and certification of their pilots. 
	Questions on written tests should contain more material relating to judgmental factors. We should be testing the pilot's judgment as well as his knowledge. In the past, written examinations have tested an applicant's academic knowledge and did not attempt to evaluate his or her judgment. A group discussion resulted in a consensus that judgment is very difficult to test objectively the way tests are currently designed. We had some professors and test writers in the group who con­firmed that. We do support, h
	~. so we would like to take another look at this 2 years from now. 
	We considered whether a panel of experts should be assembled in order to provide technical information to the FAA Examinations Standards Branch in Oklahoma City. We concluded that this was not necessary because we found that in every area where a test question is written, a conscious determination is made as to whether indi­viduals on the staff have current knowledge in the particular area. If they do 
	not, that individual is sent out into the field or someone from the field is brought in. We acknowledge and encourage that procedure. We would like to look at it 2 years from now and see if we are still happy with the progress being made in that area. 
	We are very supportive of the program whereby an appropriate individual can be approved as a designated written test examiner, so testing can be done on evenings or on weekends. Those individuals, of course, sign an agreement that they will maintain absolute security over the tests. There have been rumors that there has been some compromising of those security standards. Our committee has no mercy upon anyone that compromises any such standard. We therefore urge the FAA in the strongest possible way to have
	An individual should expect that the knowledge on which he will be tested is common knowledge and a measurement of whether it is common is whether or not it is available as a public publication. All of this is a reasonable requirement and has resulted in research material being in an abundance of books and pamphlets. 
	Our recommendation is that the FAA Examination Standards Branch evaluate this concern for the development of a better way to include essential research material in fewer volumes that would be readily available to the flight community. Those are our comments, we'd like to answer some questions. 
	... JOHN KARP: Did your working group discuss, or have any objection to, a flight instructor giving his own unofficial written test in conjunction with BFR? 
	MR. WATSON: That was not discussed. Let me answer for the committee that we would have no objection to that. 
	MR. ROBERT EWING: Was any consideration given to getting into the public domain 
	questions that are more relevant to today's flying? For example, flying the HSI 
	related questions could be made available. 
	MR. WATSON: We discussed this general area in that this knowledge is often in manu­facturers' handbooks now. The FAA should have a plan to move it into the public domain as soon as the equipment is sufficiently cotiunon to be a fair topic for evaluation. 
	MR. HARVEY: The next working group dealt with Weather-Related Accidents. That committee was chaired by Dennis Wright from AOPA. 
	DENNIS WRIGHT, AOPA: Very early in the discussions, we came up with four broad areas of concern that we wanted to address during our deliberations. They were: (0 education, how to better educate people about aviation weather, (2) more accurate observations of the weather phenomenon, (3) dissemination of that weather information, making sure that the information gets to the pilot, and (4) how to insure that the recommendations we were going to make would get acted upon. 
	The first recommendation was that someone should take on the task of coming up with a structured program for Aviation Weather Education to be used by anybody who deemed it appropriate. The two most often mentioned methods were the FAA accident prevention specialist program and also some of the very active state programs for pilot education. 
	Then we rapidly moved to the observation of the phenomenon. Our second recommen­dation is that under the auspices of the Federal Meteorological Coordinator a program for the systematic collection and dissemination of observations to pilots be developed. 
	The third recommendation was that FAA should reevaluate the current criteria for the implementation of automated weather observation equipment to be bought under the ADAP program in order to provide for the best use of this equipment for general aviation purposes. 
	Our fourth recommendation was the urging of the continued development of equipment aboard aircraft to provide real-time weather data. 
	Our fifth recommendation is to expand the present Voice Response System nationwide, as soon as practicable. This is an effort to preclude getting stuck on the phone with a busy signal waiting for a weather briefing. 
	The sixth recommendation is that the high altitude En Route Flight Advisory Service (EFAS) directly be implemented nationwide. 
	Our seventh and eighth recommendations are that the National Weather Service look into the feasibility of putting certain elements of aviation weather on the NOAA weather radio system; and that FAA establish a system of high powered non­directional beacons to provide constant coverage of transcribed weather broadcasts. 
	Our ninth recommendation is to support the expansion of the AM Weather program on the public broadcasting service. Lastly, the group recommends that the FAA Systems Research and Development Service explore the feasibility of providing EFAS traffic presentations to locate aircraft providing and requesting reports. 
	The group also recommended that AOPA and the FAA workshop cahirmen establish an Ad Hoc Committee composed of representatives from industry, government, and the 
	universities to accept the recommendations of the six workshops, to transmit these recommendations to appropriate officials, and to follow up on a frequent and timely basis. Thank you. Does anybody have any questions? 
	ROBERT TOSCANI: You said that you would like to have FAA set up beacons to broad­cast the transcribed weather reports. Don't the VOR' s do that over most of the systems now? 
	MR. WRIGHT: No, there are some transcribed weather broadcasts on VORIs, but not on all of them. In connection with the NDB, that signal is not line-of-sight, you should always be able to receive the signal. 
	MR. HARVEY: Our next group examined Aviation Safety Data and that group was chaired by Jack Enders from the Flight Safety Foundation. 
	JACK ENDERS, FLIGHT SAFETY FOUNDATION: Our working group collectively represented a broad range of experience in accident investigation and safety data analysis. The overall objective that we have in making these findings and recommendations known to you is the improvement of quality and quantity of useful aviation safety data. 
	I will run briefly through the six items that were recommended 2 years ago and make brief comments on them and then go on to our findings. The first was a need to focus in on more of the human elements and factors surrounding an accident. We endorsed that. We feel that there has been substantial progress in this area. 
	We would expand the scope of that to include incidents as well as accidents. The second recommendation 2 years ago was that we needed a better way to notify parties of an accident. We did not feel that much had really happened in that area, so, we would endorse that as a continuing need to be aware of. The third was a need for a centralized storage facility and dissemination mechanism for data which would include better rate and exposure tests. The group felt that most of this is well in hand and is in proc
	NASA System. We feel that although NASA is doing a lot of this, the system isn't being utilized by other parties as much as it could. 
	So with that as a background, let's move into telling you what we carne up with this time. What I will relate to you here briefly are two categories of results. Recommendations and findings. When we didn't feel strongly enough about a topic to make a firm recommendation, we left it as a finding which could carryover as a subject for the next workshop. 
	The first recommendation is that all aircraft accidents should be investigated on 
	site by trained accident investigators. All aircraft accidents now are recorded or documented, but in some cases, due to lack of resources and the extreme var1ance and severity of the accidents, some of them are essentially desk audited by third party investigators or reporters. 
	The second recommendation is that all civil aircraft accident investigators should be certified under some formal system approved by the National Transportation Safety Board. This, of course, relates to our first recommendation and has as its 
	objective the improvement in the quality of accident investigations, so that we can get as much useful data out of an unfortunate situation as we can in the interest of preventing further accidents. 
	The third item was a finding that none of the data now being collected can be deemed unnecessary. The quality of investigation, however, needs improvement. Especially as regards to the depth of the investigation, the perception of causal factors, human performance information, crashworthiness, and survivability of the accident itself. 
	The fourth item was a finding. It was felt by the group,· that an inexpensive, light weight, flight data recorder or cockpit voice recorder for complex, general aviation aircraft would provide valuable data relating to aircraft accidents. 
	The fifth item is a finding that there is a need for those who maintain accident 
	data 
	data 
	data 
	systems 
	to 
	identify 
	and 
	better 
	publicize 
	the 
	availability 
	of 
	their 
	data 

	sources. 
	sources. 
	The 
	background 
	behind 
	this 
	is 
	that 
	we 
	recognize 
	an 
	absence 
	of 
	data 

	surveys which haven't been properly utilized. 
	surveys which haven't been properly utilized. 


	The sixth item is a reconunendation to establish a central repository of general aviation safety research data and findings to assure that these resources are publicized, current, and easily accessible. This is a companion to the previous finding. You can see that we can pull these things together to make them much more current and available. 
	The next item is a recommendation to publicize both the existence of and potential uses of the NASA Aviation Safety Reporting System. It seems from recommendations 2 years ago that not enough people know about and are making use of the information in that data base. 
	The next item is a recommendation emphasizing the existing need for and potential benefits of FAA General Aviation Safety Analysis Workshops. Such workshops should be held for members of the aviation community at least on a semi-annual basis. We have a good example of the worth of that right here. I think aside from the final set of proceedings that come out of this, what certainly must be of more far reaching value, are the conununications established among each of us here and the awareness of what the oth
	The last item we had in our panel was a recommendation to determine the feasibility of collecting pilot behavioral data for use in general aviation accident prevention program by following two progressive steps. First, to determine the merit of col­lecting pilot behavioral data by researching previous use of this data in the commercial and military aviation sectors. If we are successful with the first step, then we should determine what pilot behavioral data can be used as well as show how it can be used to
	MR. TOSCANI: Regarding Flight Data Recorders, how sophisticated and for what level of aircraft sophistication would you suggest them for? 
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	MR. ENDERS: That was a finding where we were not recommending the use of the data recorder; we were suggesting that the kind of data that are available by means of a Flight Data Recorder would be very useful. We are leaving it to future dis­cussions to carry through with how or if this can be done. 
	MR. JOHN KARP: Did you discuss the new NTSB accident forms which do include the human factors and crashworthiness items. 
	MR. ENDERS: No, not in detail because that act1v1ty is ongoing now and everything is pretty fluid on final format, but the FAA and NTSB are looking at how you make this kind of reporting compatible with existing procedures. Like everybody else, am waiting anxiously to see ho~ that turns out. 
	MR. TOSCANI: What level of immunity, if any, do you think should be given to people who make reports through the Aviation Safety Reporting System? 
	MR. ENDERS: That wasn't really within the purview of our group. We didn't discuss that. Thank you very much. 
	MR. HARVEY: The last group is General Aviation Aircraft and that group was chaired by John Reed of the FAA Technical Center. 
	JOHN REED, FAA: I think we had a very good session. We had outstanding representa­tives from general aviation aircraft and avionics companies as well as outstanding representatives from user groups. 
	We started out with the question: New technology is providing aircraft and systems designers with the opportunity to augment or supplement aircraft handling quali­ties. What criteria can be provided which will delineate the degree of allocation assigned to the aircraft, the systems and the crew? And I think the question here really related to that which is behind the instrument panel, the basic systems and the crew interrelationships with the handling qualities of that aircraft. The group was aware of the n
	Recommendation I -The group would encourage the NASA and FAA act1v1t1es to continue in the investigation and systematic development of an accident analysis concept which could provide detailed insights into accidents which may be assigned to handling quality problems. That seems like quite a challenge, especially when we look at the accident data that Jack was talking about, how do we glean out of that data or those briefs those possible implications of actual handling quality problems? It is very difficult
	Recommendation 2 --NTSB along with interested research parties, should coordinate the accident data reporting to enhance research information needed to explain the why of the accident occurring, not just how it occurred. 
	The next subject that was addressed was the means by which the number of aircraft accidents attributed to design-induced error can be reduced by modification, design, regulation, and training. 
	General discussions were conducted about the question from the standpoint of accidents which may be caused by a lack of standardization of items such as gear and flap controls, fuel system, and power plant controls. 
	We then continued with discussions about some of the possible areas where future design problems may exist. One of the interesting aspects of cathode ray tube multi-function cockpit displays which were discussed was that the crew interface in the cockpit environment should be carefully considered in the design, develop­ment, and introduction of those particular systems. 
	We next discussed what potential problems may exist in the certification of air­craft digital flight controls and avionic systems. The feeling was that we are just getting there in general aviation, we haven't had enough experience yet with those problems both from the design and operational standpoints and their use of maintenance aspects. 
	The working group recognized the accelerated deve lopment and implementation of advanced digital flight controls and avionic systems in current and new generation aircraft. This rapid introduction is creating certification, installation, oper­ation, and maintenance concerns. The FAA needs to become more knowledgeable about the hardware and software aspects in order to certify them in a timely and safe manner. We have a recommendation that NASA, FAA, and industry should jointly coordinate the new technology 
	Federal Aviation Regulation (FAR) Part 23 requirements lead to varying degrees of interpretation .or mi s int erpretat ion· by indus try and the FAA. Are .. there any specific key requirements which should be changed? The people at NASA Langley are working on advanced aircraft designs that relate to single-engine, high­performance aircraft. Well, one of the problems in doing this particular research runs right up against a FAR 23 limitation. There is one portion of the regulations that may inhibit the devel
	Therefore, the working group supported and encouraged the philosophy that the FAR's should be written with new technology implications in mind and that those current FAR's are guidance material which appear to impact innovative designs. 
	In this regard, the group supports the NASA research for single-engine, high­performance, fuel-efficient, general aviation aircraft realizing FAR 23 regulation of single-engine stall speed at 61 knots is a limitation to improved performance. 
	The group recommended that a stall/spin workshop be created in the FAA general aviation lead region, which would be co-sponsored by industry, to explore and study critical safety issues such as the assessment of the spin recovery requirement and the above 6l-knot stall/speed requirement and other related aircraft stall/spin issues, also, that NASA be encouraged to continue their stall/spin research and provide industry with the data as rapidly as they can. Thank you. 
	MR. HARVEY: This then is the product of a day and a half of a lot of dedicated people. 
	Someone mentioned earlier the establishment of an Ad Hoc working group. I thinkt at this timet it may be appropriate to announce that we are in the planning stages of the Third General Aviation Safety Workshop in cooperation with Embry-Riddle Aeronautical University. The workshop will be sponsored by Embry-Riddle and the Technical Center. The success of this workshop will come about in terms of what is reported 2 years from now down in Florida. 
	When you get the proceedings of this workshoPt if you view them as a static document t as something to be read and then filed awaYt we will have failed in our purpose of having you come to this event. You should review the document t as we wi 11 here at the Technical Centert as a working document for planning purposes. 
	On behalf of the FAA Technical Center and Aircraft Owners and Pilots Associationt I thank you all for your time and efforts t ana especially the working group chairmen for their task of bringing together such diverse backgrounds in a day and a half. 
	I thank you all again and we will see you in 2 years. 
	SUMMARY OF RECOMMENDATIONS FROM THE. SECOND GENERAL AVIATION SAFETY WORKSHOP. 
	I. AVIATION SAFETY ECONOMICS.. 
	1. 
	1. 
	1. 
	Additional research to be done which focuses directly on the dollar pay­off underlying any given action regarding safety. 

	2. 
	2. 
	Both the FAA and industry need to disseminate cost/benefit information in a manner that is intelligible to the persons who need it --the pilot, the instructor, etc. 

	3. 
	3. 
	Develop a systematic way to integrate social issues into the decision­making process of everyone --public and private sectors alike. 


	II. FLIGHT INSTRUCTION. 
	4. 
	4. 
	4. 
	Establish standards for the accreditation of simulators as well as training ma ter ials for t raining, prof iciency, checking and cer t ificat ion/ recertification of pilots and not to be limited to or defined in terms of air­craft hours. 

	5. 
	5. 
	Require that CFI's who renew their certifications be subject to review of their performance as an instructor (this to be accomplished at the GADO level). 

	6. 
	6. 
	Use of remedial tra1n1ng by FAA in cases of pilot certificate suspensions and penalties, and in cases of the "deferred suspension" sanction. 

	7. 
	7. 
	Require an overall higher proficiency for the private certificate; inc luding greater proficiency, wi th emphasis in instrument flying. As feas ible, expose each trainee to actual or simulated weather. 

	8. 
	8. 
	Align the BFR date or expiration with other FAA cycles, such as calendar months. 


	9. Report completion of BFR on medical application. 
	10. 
	10. 
	10. 
	BFR 1S too vague and discretionary; therefore, require a review of subject areas of appropriate aeronautical knowledge for each level of certificate held. 

	11. 
	11. 
	Allow completion of FAA's pilot Proficiency Award Program to serve as meeting requirements for the BFR. 

	12. 
	12. 
	Work ou t a me thodo logy to have the insurance companies recognize com­pletion of the FAA's pilot Proficiency Award Program by offering some form of financial incentive. 


	III. PILOT WRITTEN EXAMINATIONS. 
	13. 
	13. 
	13. 
	Additional material to be added in the area of navigation and meteorology to the commercial pilot written examination. 

	14. 
	14. 
	Private or CFI written examinations should include specific questions to determine the student's understanding of the causes of accidents. There should be more emphasis on developing test questions which will incorporate known accident causes. 

	15. 
	15. 
	FAA should develop a written exam for operators of ultra-light aircraft to be administered by industry associations or by the FAA. 

	16. 
	16. 
	16. 
	Regards the theoretical versus the practical questions on tests: develop and use practical test questions in lieu of purely academic or theoretical questions is highly desirable. 

	17. 
	17. 
	17. 
	Questions on written tests should contain more judgmental factors. 

	18. 
	18. 
	Sectionalization of the written exam is desirable. 




	19. 
	19. 
	19. 
	A panel of experts should be assembled to provide technical information to the FAA Test Writing Branch (the Examinations Standards Branch in Oklahoma City). 

	20. 
	20. 
	Appropriate individuals from organizations such as colleges and uni­verSl.tl.es should be approved as "designated written test examiners" so testing can be done on evenings or weekends. 

	21. 
	21. 
	Written examinations should be established as part of the Biennial Flight Review process. 

	22. 
	22. 
	The Examination Standards Branch of FAA should determine a better way to include "essential material" as reference material for the written exams in fewer volumes. 


	IV. WEATHER-RELATED ACCIDENTS. 
	23. 
	23. 
	23. 
	Some organizations should take on the task of coming up with a structured program for aviation weather education to be used by anyone who deemed it appro­priate to pursue. 

	24. 
	24. 
	Under the auspices of the Federal Meteorological Coordinator, a program for the systematic collection and dissemination of PIREPS to pilots be developed. 

	25. 
	25. 
	FAA should reevaluate the current criteria for the implementation of automated weather observation equipment to be purchased under the ADAP program; this to provide for the use of this equipment at more general aviation airports. 

	26. 
	26. 
	Initiate programs for the continued development of equipment aboard aircraft to provide real-time weather data, (includes in-flight T.V. relay, onboard weather radar, and data up-link systems). 

	27. 
	27. 
	Expand the present Voice Response System (VRS) nationwide as soon as pract icabIe. 


	28. High altitudes EFAS discrete frequencies be implemented nationwide. 
	29. 
	29. 
	29. 
	The National Weather Service should investigate the feasibility of putting certain aviation information on the NOAA weather radio network system. 

	30. 
	30. 
	FAA should investigate establishing a system of high powered, non­directional beacons to provide constant coverage of transcribed weather broadcasters. 

	31. 
	31. 
	Help foster the expansion of the AM Weather program on the public broad­casting service, plus a method to help traveling pilots know what station and when this program is aired in specific locations. 

	32. 
	32. 
	The FAA Research and Development Group should explore the feasibility of providing EFAS positions with traffic presentations to help them in locating air­craft and in providing and requesting pilot reports. 

	33. 
	33. 
	An ad hoc committee composed of representatives from industry/government and the user groups to transmit the recommendations from this workshop to appro­priate officials and to follow-up on a frequent and timely basis. 


	V. AVIATION SAFETY DATA. 
	34. 
	34. 
	34. 
	34. 
	Need to focus on more of the human elements and factors surrounding an accident. (Expand the scope of aircraft accident investigations to include incidents as well as accidents.) 

	35. Need a better way to notify parties of an accident. 

	36. 
	36. 
	Need for a centralized storage and dissemination of accident data, including a better quality of rate and other data alternatives to accidents per passenger mile. Improved data classification and standardization of terms and definitions (Note: Most of this is "well in hand" and is in process of being completed) . 

	37. 
	37. 
	Publicize the capability of NASAls Safety Reporting System in the sense that trend analysis could be made of this data, and although NASA is doing a lot of this, it is not being utilized by other parties as much as it could. 

	38. 
	38. 
	All aircraft accidents should be investigated on site by trained accident investigators. 

	39. 
	39. 
	All civi1 aircraft accident investigators should be certified under a formal system approved by the National Transportation Safety Board. 

	40. 
	40. 
	None of the data now being collected during the course of an accident investigation should be deemed unnecessary, but the quality of investigation needs improvement, especially as regards the depth of the investigation, the perception of identifying causative factors, human performance, crashworthiness, and surviva­bility of the accident itself. 

	41. 
	41. 
	Inexpensive lightweight FDR or CVR for complex general aviation aircraft is needed to provide recording of valuable data relating to aircraft accidents. 

	42. 
	42. 
	There is a need for those who have data to identify and better publicize the availability of their existing (and nonexisting) accident data base sources, such as insurance companies, workman's compensation boards, etc. 

	43. 
	43. 
	There is a need to establish a central repository of general aviation safety and safety research data and findings, and to assure that these resources are publicized, are current, and are easily accessible. 

	44. 
	44. 
	Publicize both the existence of, and potential uses of, NASA's Safety Reporting System. Not enough people know about or are making use of the infor­mation in this data base. 

	45. 
	45. 
	Emphasizing the need for, and potential benefits of, FAA's General Aviation Safety Analysis Workshops. These should be made available to the aviation staff community at least on a semiannual basis. 

	46. 
	46. 
	Explore the need for, and means of, data communication of third party trends and experience data to regulatory and research activities, manufacturers, as well as trade associations and professional groups. 

	47. 
	47. 
	Determine the feasibility of collecting pilot behavioral data for use in general aviation accident prevention by following two progressive steps --determine the merits of collecting pilot behavioral data by researching the previous use of this data in the commercial and military aviation sectors --determine what pilot behavioral data can be used, as well as to show how it can be used to improve general aviation safety. 


	VI. GENERAL AVIATION AIRCRAFT. 
	48. Encourage NASA and FAA R&D activities in this area to continue. 
	49. 
	49. 
	49. 
	Investigate and systematically develop an "accident concept" which could provide detailed insight into accidents which may be assigned to handling quality problems. 

	50. 
	50. 
	DOD and industry should coordinate their accident safety data reporting efforts to enhance research information needed, to explain the why of the acci~ent occurring --not just when it occurred. 

	51. 
	51. 
	NASA, FAA, and industry should jointly coordinate new technology applications and operations and to communicate design, development, operational and maintenance programs with each other. 

	52. 
	52. 
	FAR's should be written (and old ones rewritten) with new technology impl icat ions in mind, including a review of those current FAR's which appear to impact innovative design. 

	53. 
	53. 
	Fuel-efficient general aviation aircraft designs are restricted because the engine stall speed of 61 knots (as a limitation). To improve efficiency and performance, NASA should be encouraged to cont inue their R&D activities in this area. If results warrant, FAA should amend Part 23 to relax this restriction. 

	54. 
	54. 
	A specific stall-spin workshop be held by the FAA general aviation lead region (which would be cosponsored by industry to explore and study critical spin­safety issues such as assessment of the spin recovery requirement, the stall speed requirement of 61 knots, and other related aircraft stall/spin issues. 

	55. 
	55. 
	NASA should be encouraged to cont inue their stall/spin research and to provide industry with the data as rapidly as they can. 


	50. 
	APPENDIX LIST OF ATTENDEES 
	Workshop I Aviation Safety Economics 
	Frank Berardino Vice President Gellman Research Associates 100 West Avenue Jenkintown, PA 19046 
	Dr. Harold P. Bishop Chief, Behavioral Systems Branch Department of Transportation/Transportation Systems Center Kendall Square Cambridge, MA 02142 
	Walton Graham President Questek 34 Mary's Lane Centerport, NY 11721 
	Stanley J. Green Vice President and General Counsel General Aviation Manufacturer's Association Suite 517 1025 Connecticut Avenue, N.W. Washington, DC 20036 
	John C. Kal Group Leader, Airport Safety Operations, AAS-300 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Win Karish Accident Prevention Staff, AFO-806 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Gary Kitely Director Auburn University Aviation 700 Airport Road Auburn, AL 36830 , 
	John D. Odegard Chairman, Department of Aviation University of North Dakota Grand Forks, ND 58202 
	51. 
	Archie Tramme 11 Executive Vice President AOPA Air Safety Foundation Washington, DC 20014 
	Rick Weiss FAA-ARD-4l4 800 Independence Avenue, S.W. Washington, DC 20591 
	Berl P. Wins ton General Engineer Department of Transportation/Transportation Systems Center Kendall Square Cambridge, MA 02142 
	Workshop II Flight Instruction 
	Richard G. Gilson, Chairman Chairman, Department of Aviation The Ohio State University OSU Department of Aviation, P.O. Box 3022 Columbus, OH 43210 
	Donald A. Baldwin Director, Standards Division Flight Safety International, Incorporated Vero Beach Municipal Airport Box 2708 Vero Beach, FL 32960 
	Gifford Bull Drawer A Raspet Flight Research Laboratory Mississippi State University Mississippi State, MS 39762 
	Donald L. Burnside President Burnside-Ott Aviation Training Center Miami, FL 33186 
	Tom W. Emanuel, Jr. Staff Instructor, AOPA Air Safety Foundation 317 Engineering Hall University of Illinois Urbana, IL 61801 
	52. 
	William M. Fanning Manager, Technical Services National Business Aircraft Association NBAA One Farragut' Square, South Washington, DC 20006 
	Arthur N. Flior Assistant Chief, Aeronautical Chart Division NOAA National Ocean Survey Silver Spring, MD 20910 
	Andrew F. Horne, M.D. Program Scientist Accident Investigation, AAM-5l0 800 Independence Avenue, S.W. Washington, DC 20591 
	Richard S. Jensen Assistant Professor OSU Department of Aviation 
	P.O. Box 3022 The Ohio State University Columbus, OH 43210 
	Arthur C. Jones FAA Certification Branch, AFO-840 800 Independence Avenue, S.W. Washington, DC 20591 
	Edward L. Keins Director of Sales Aviation Simulation Technology Hanscom Field East Bedford, MA 01730 
	Joseph Murphy Department of Transportation/Transportation Systems Center Kendall Square Cambridge, MA 02142 
	William Nelson Jeppesen Sanderson, Incorporated 8025 East 40th Avenue Denver, CO 80207 
	Michael J. Pangia Assistant Chief Counsel, AGC-400 Office of the Chief Counsel Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20491 
	53. 
	W. L. Pederson Chief, Accident Prevention Staff, AFO-806 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Roger Roze lle Director, Special Projects Department AOPA Air Safety Foundation 7315 Wisconsin Avenue Washington, DC 20014 
	E.M. Bud Stack Corporate Safety Gu1fstream American Corporation Box 2206 Savannah, GA 31402 
	Robert Tapscott Consultant 113 Dogwood Court Yorktown, VA 23690 
	Robert Wright GAO Evaluator, Flight Instructor 
	U.S. General Accounting Office 100 Summer Street, Suite 1907 Boston, MA 02110 
	Workshop III 
	Pilots Written Exams 
	Russell W. Watson Manager, Air Age Education Department Cessna Aircraft Company 
	P.O. Box 1521 Wichita, Kansas 67201 
	Dale Benson Project Editor Jeppesen Sanderson, Incorporated 8025 E. 40th Avenue Denver, CO 80207 
	James F. Byers Aviation Safety Inspector FAA-AFO 840 800 Independence Avenue, S.W. Washington, DC 20591 
	54. 
	Mary Ann Cassella Department of Transportation/Transportation Systems Center Kendall Square Cambridge, MA 02142 
	James Giamarino Embry-Riddle Aeronautical University Daytona Beach, FL 32014 
	Peter Hwoschinsky Program Manager, AEM 20 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Kenneth W. Johnson Manager, Customer Relations Avco Lycoming, Williamsport Division 652 Oliver Street Williamsport, PA 17701 
	Richard D. Kessel Director, Special Courses OPA Air Safety Foundation 7315 Wisconsin Avenue Washington, DC 20014 
	Lawrence P. Musser Chief, Examination Standards Branch, AFO-590 FAA Flight Standards National Field Office 
	P.O. Box 25082 Oklahoma City, OK 73125 
	John Park FAA-ARD-321 800 Independence Avenue, S.W. Washington, DC 20591 
	Charles Schuck Washington Staff Experimental Aircraft Association 708 MacArthur Avenue, N.E. Vienna, VA 22180 
	Professor Ronald Wright Flight Liaison Officer Daniel Webster College Boirefield-Nashua Aviation Nashua, NH 03060 
	55. 
	Workshop IV 
	Weather Related Accidents 
	C. Dennis Wright, Chairman Director, Airspace Technology Department Aircraft Owners and Pilots Association 7315 Wisconsin Avenue Washington, DC 20014 
	Hugh Bergeron NASA Langley Research Center Langley Station, 152E Hampton, VA 23665 
	Paul Bray, Jr. President Bray Studios, Incorporated 630 Ninth Avenue New York, NJ 10036 
	Herbert I. Brody, ARD-400 Federal Aviation Administration 800 Independence Avenue, S.W. Washinton, DC 20591 
	I. B. Charnock Manager Special Projects Teledyne Continental Motors Products Division Mobile, AL 36601 
	Dr. J. M. Childs Project Director Seville Research Corporation 400 Plaza Building Pensacola, FL 32505 
	Richard D. G1ess Vice President AOPA Air Safety Foundation 7315 Wisconsin Avenue Washington, DC 20014 
	Edward M. Gross Chief, Aviation Branch National Weather Service Silver Springs, MD 20910 
	56. 
	William R. Guillebeau FSS Procedures Branch, AAT-360 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Joseph B.J. Holden Assistant Administrator Air Operations and Safety Oregon State Aeronautics Divivion Salem, OR 97302 
	Dr. Charles Holmes Senior Research Associate I Embry-Riddle Aeornautical University Daytona Beach FL 32014 
	Hazel Jones Vice Pres ident Ninety-Nines, Incorporated 8536 Mediterranean Dallas, TX 75238 
	Rodger G. Knight Assistant Division Chief, AFO-80l General Aviation and Commercial Division Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	Robert Kuessner Aviation Safety and Evaluation Program Leader National Weather Service 8060 13th Street Silver Spring, MD 20910 
	M. P. Lewis Program Manager, ATF-4 Federal Aviation Administration 800 Independence Avenue Washington, DC 20591 
	Gary Livack Manager, Technical Activities General Aviation Manufacturer's Asssociation Suite 517 1025 Connecticut Avenue, N.W. Washington, DC 20036 
	57. 
	Jacqueline T. Rehmann Psychologist Data Transformation Corporation 145 Maple Street Hammonton, NJ 08037 
	Frank K. Smith Author, Aviation Consultant 6 W. Aberdeen Road Ocean City, NJ 08226 
	Workshop V 
	Aviation Safety Data 
	John H. Enders, Chairman President Flight Safety Foundation, Incorporated 5510 Columbia Pike Arlington, VA 22204 
	L.R. Dennis GP Engineer -Product Assurance and Safety Beech Aircraft Corporation Wichita, KS 67201 
	Karl Hergenrother Engineer Department of Transportation/Transportation Systems Center Kendall Square Cambridge, MA 02142 
	Richard Johnson Program Manager, ACT-330 Department of Transportation Federal Aviation Administration Technical Center Atlantic City Airport, NJ 08405 
	Dr. Bernard Loeb Aerospace Engineer National Transportation Safety Board 800 Independence Avenue, S.W. Washington, DC 20594 
	James P. McVicker FAA-ARD-414 800 Independence Avenue Washington, DC 20591 
	58. 
	Fred W. McGowan Director, Aviation Technical Service Insurance Company of North America 127 John Street New York, NY 10038 
	W. Edward Melson, Jr. Aerospace Engineer Wallops Flight Center, NASA Wallops Island, VA 23337 
	C.O. Miller President Systems Safety Incorporated 7722 Bridle Path Lane McLean, VA 22102 
	Marisue C. Prince Acting Chief, Safety Analysis Division, ASF-200 FAA, Office of Aviation Safety 800 Independence Avenue, S.W. Washington, DC 20591 
	Bi11 Reynard Chief, NASA Aviation Safety Reporting System 
	P.O. Box 189 Moffett Field, CA 94035 
	William M. Sacrey Chief, General Aviation Operations Branch, AFO-820 Federal Aviation Administration 800 Independence Avenue, S.W. Washington, DC 20591 
	John J. Sheehan Director, Flight Instructor Department AOPA, Air Safety Foundation 7315 Wisconsin Avenue Washington, DC 20014 
	Dr. Barry Strauch Senior Research Associate Embry-Riddle Aeronautical University Daytona Beach, FL 32014 
	Dr. Barry Strauch Senior Research Associate Embry-Riddle Aeronautical University Daytona Beach, FL 32014 
	Workshop VI 

	General Aviation Aircraft 
	John E. Reed, Chairman Program Manager, ACT-340 Department of Transportation Federal Aviation Administration Technical Center Atlantic City Airport, NJ 08405 
	James E. Dougherty Vice President, General Aviation Manufacturer's Association 1025 Connecticut Avenue, N.W. Suite 517 Washington, DC 20036 
	David R. Ellis Supervisor, Advanced Design and Systems Research Cessna Aircraft Company Box 1521 Wichita, Kansas 67201 
	Robert J. Ewing Regional Sales Manager Edo Aire 216 Passiac Avenue Fairfield, NJ 07006 
	Darrel T. Hayes Director, Flight Safety and Standards Gates Learjet Corporation 165 Grape Street Denver, CO 80220 
	Donald J. Koranda Director, Service and Reference Department Aircaft Owners and pilots Ascociation 7315 Wisconsin Avenue Washington, DC 20014 
	Clayton Lander Engineer, Rockwell International/Collins Division 400 Collins Road, N.E. Cedar Rapids, IA 52406 
	Ted Moody Executive Engineer Cessna Aircraft Company -Pawnee Division 5800 E. Pawnee Wichita, KS 67201 
	Richard L. Newman President, Crew Systems Consultants 
	P.O. Box 481 Yellow Springs, OH 45387 
	Thomas L. Oneto Planning Officer, Aircraft Owners and pilots Association 603 Watts Branch Parkway Rockville, MD 20854 
	Dale Ruhmel Flight Technology Incorporated 8950 Villa La Jolla Drive Suite 2241 La Jolla, CA 92037 
	Dr. J. B. Shelnutt Project Director, Seville Research Corporation 400 Plaza Building Pensacola, FL 32505 
	Fred Strickland Director of Government Industry and Technical Affairs Piper Aircraft Corporation 820 E. Bald Eagle Street Lockhaven, PA 17745 
	Dr. M. A. Wright Professor, Metallurgical Engineering and Aviation Systems University of Tennessee Space Institute Tullahoma, Tennessee 37388 
	61. 






Accessibility Report





		Filename: 

		ct81-177_REM.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 28



		Failed: 1







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Failed		Appropriate nesting










Back to Top



