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BackgroundBackground

¾ White House Commission on Aviation Safety and 
Security (Gore Commission)

¾ NASA initiated a multi-year aviation safety 
program to support the Commission goal

¾ Aviation Safety Investment Strategy Team (ASIST) 
identified need for the  Aviation System Monitoring 
& Modeling (ASMM) element
¾ NAOMS is a key ASMM product

¾ Focused Aviation Safety Program (AvSP)

¾ Formally began FY00



Workshop GoalsWorkshop Goals

¾ Review NAOMS Workshop, May ‘99

¾ Summarize project background and 
development

¾ Conduct of Field Trial
• Methodology Results

¾ Discuss Future Plans

¾ Solicit comments 



Workshop Workshop ‘‘9999

¾ Approximately 50 attendees from industry and 
government

¾ Break-out groups given opportunity to input on 
early draft of Field Trial Survey

¾ Field Trial initiated to evaluate proposed 
methodology of NAOMS survey.



Development TeamDevelopment Team

Under Battelle Support Service Contract to NASA

– Robert Dodd, Sc.D. Principal Investigator

– Loren Rosenthal AOMS Program Manager

– Jon Krosnick Ph.D. Survey Methodologist

– Joan Cwi Ph.D. Survey Application

– R. Iachan Ph.D. Statistician

– Mike Silver M.S. Survey Methodologist

– Mike Jobanek M.S. Aviation Safety Analyst

– Elisa Ingebretson Research Scientist



NAOMSNAOMS 
CONCEPT, RATIONALECONCEPT, RATIONALE 

and FIELD TRIAL and FIELD TRIAL 
DEVELOPMENTDEVELOPMENT 

Robert Dodd Sc.D., M.S. Robert Dodd Sc.D., M.S. 
Principal Investigator, Principal Investigator, 

BattelleBattelle



NAOMS GoalsNAOMS Goals

Create a new capability that will:

1) Track aviation safety trends 

2) Monitor the impacts of technological 
and procedural changes to the 
aviation system



NAOMS: Filling Important NAOMS: Filling Important 
Data GapsData Gaps

� NAOMS will not replace or duplicate current data 
collection efforts

� Designed to supplement current and future 
aviation safety data collection and analysis 
programs

� Will obtain accurate information from operational  
personnel
– Includes groups who traditionally have not been active 

sources of safety information



NAOMS Approach NAOMS Approach 

� Regularly survey pilots, controllers, mechanics, 
flight attendants and others who operate the 
national aviation system (NAS)
– View the national aviation system through their eyes

– Includes all types of operations (air carrier, regional, 
corporate, general aviation, military)

� Achieve scientific integrity by using well crafted 
survey instruments and carefully designed 
statistical sampling methods



Statistically valid estimates of the 
actual ratesactual rates of safety events and 
related experiences occurring 
in the NAS

NAOMS NAOMS 
Will GenerateWill Generate . . .. . .



NAOMS Data UseNAOMS Data Use

� Used to track event trends 
– Will identify incident trends 

– May not fully explain trends or causal factors 

– Additional investigation may be needed

– NAOMS will complement, not replace existing data resources

� Can provide detailed insight into topics of special 
interest
– Added to the questionnaire as needed

– Can be accomplished relatively quickly 



Why NAOMS Chose the Why NAOMS Chose the 
Survey MethodSurvey Method

� Proven in other venues
– Public health

– Public policy

– Market research

� Scientific and representative

� Capable of addressing human performance issues

� Timely data collection

� Well-developed methodologies 



AIR CARRIER
PILOTS GENERAL

AVIATION PILOTS

TECHNICIANS

CONTROLLERS

OTHERS

FLIGHT
ATTENDANTS

NASA / NAOMS

MILITARY
PILOTS

DEIDENTIFIED
SURVEY DATA

RESEARCH PRODUCTS

SURVEY FORM, PHONE CALL, OR FACE-TO-FACE INTERVIEW QUESTIONS
DEVELOPED BY NASA IN CONSULTATION WITH AVIATION COMMUNITY

NAOMS NAOMS 
PROCESSPROCESS



Participant Participant 
Confidentiality is AssuredConfidentiality is Assured

� We will have no means of tracing a survey 
response to the individual who provided it

� All tracking information is kept separate and 
destroyed after use 

� No information is collected on operator name or 
airport name 

� Reports and data sets will have no information that 
can be used to identify reporters 



NAOMS NAOMS 
Will Collect Data onWill Collect Data on

�Aviation Operations (exposure)
– Flight hours / legs
– Time on control position
– Other pertinent measures

�Safety Events
– A standard set of benchmark incidents

�New Technologies and Procedures
– First-hand experiences
– Continuously refocused in response to changing needs

Participant Experiences involving . . .



NAOMS ProductsNAOMS Products

� EXPECTED OUTPUTS
– Summarized aviation operational experience data 

– Statistically reliable estimates of incident rates

– Near real-time feedback on impacts of new technology and 
procedures

� PRODUCT CONSUMERS
– Decision makers (government and industry)

– Safety professionals and research organizations



NAOMS: Field Trial GoalsNAOMS: Field Trial Goals

� Determine Feasibility of Concept
– Can survey research techniques provide meaningful levels of 

reporting on safety events from the aviation community?

– If so, is this level of reporting sufficient for trending? 

� Thorough and comprehensive evaluation of survey 
methodology
– Based on solid science and the best knowledge on survey 

methodology
� Mode, recall period, etc 
� Sample size requirements and costs



Field Trial Focus Field Trial Focus 

Methodology: 
NOT EVENTS 

No event information will be 
presented or published from 

the field trial. 



Activities to DateActivities to Date
� Feasibility Assessment 

– Background Research
� Literature review
� Participant group profiles

– Field Research
� Conducted multiple focus groups with pilots

– Obtained extensive listing of safety experiences
– Solicited input on their likely response to a NAOMS survey 

� Conducted individual evaluation of pilot respondents 
– Ability to recall events
– Method of categorizing events

– Briefed Government and Industry Organizations



Activities to Date (contActivities to Date (cont’’d)d)

� NASA Workshops
– November 97 and May 1999

– Government, Industry and Academia

� Survey Instrument Development
– Drafts Developed, Extensive Review

� Focus groups
� ASRS analysts
� Workshop comments



Field Trial Survey Field Trial Survey 
Instrument Structure Instrument Structure 

� Section A: Operational Exposure

� Section B: Safety Event Experiences

� Section C: Focus Topics

� Section D: Participant Feedback 



Field Trial Approach Field Trial Approach 

� Assessment of the survey instrument and 
procedures
– Limited to air carrier pilots
– Various versions were tested
– Last section of survey asked participants for feedback on 

survey and process 

� Variations
– Mode (telephone, mail, face-to-face)
– Recall period
– Section order
– Topical foci



NAOMS Field Trial NAOMS Field Trial 
ProductsProducts

� Response rates, quality and completeness by
– Mode
– Recall period 
– Question order

� Feedback on survey from respondents

� Dimensions of a fully operational system 
– Sample size requirements 
– Mode
– Recall period 
– Cost



BASIC FINDINGSBASIC FINDINGS

� NAOMS is a very viable method to collect aviation safety 
data

� Response to survey very positive
– Very high response rates

� The results indicate the most effective and efficient way 
to apply the survey is via telephone interviewing
– slightly more expensive than mail but roughly comparable

� better response rate
� better accuracy
� better question completion

– Most common method for other surveys



The NAOMS Field TrialThe NAOMS Field Trial 

Joan Cwi, Ph.D.Joan Cwi, Ph.D. 
Director, Survey Operations, BattelleDirector, Survey Operations, Battelle



Centers for Public Health Centers for Public Health 
Research and EvaluationResearch and Evaluation

� CPHRE

� More than 20 years conducting surveys

� Currently conduct 100+ projects a year

� Clients include CDC, NCI, EPA, other federal 
agencies and research foundations



Field Trial DesignField Trial Design

� A field trial is a normal part of a good research 
design

� NAOMS field trial designed to study the effects of 
– Mode
– Recall period
– Question order

� Other information obtained
– Quality of data
– Response rates
– Cost



Field Trial Design Field Trial Design (cont(cont’’d)d)

� Goal was to complete at least 600 interviews
– Minimum of 200 interview for each mode

– Needed to evaluate relative effectiveness



Study DesignStudy Design 
ModeMode

Three interviewing modes were tested
– Self-Administered Mail Questionnaire (SAQ)

– Computer-Assisted Telephone Interview (CATI)

– In-Person



Study DesignStudy Design 
Recall PeriodRecall Period

Six recall periods were tested
– 1 week

– 2 weeks

– 4 weeks

– 2 months

– 4 months

– 6 months



Study DesignStudy Design 
Question OrderQuestion Order

� There were four sections to the questionnaire

QUESTION ORDER 1 QUESTION ORDER 2

Section A Background questions Background questions

Section B Safety events Topical questions

Section C Topical questions Safety events

Section D Feedback Feedback

� Two alternative sets of topical questions
– Minimum Equipment Lists

– In-close Approach Changes



Section A – Background Questions

Before completing this questionnaire, please review the last four weeks in your logbook or other flight
records. A recent study found that this will help you recall safety events that happened during that time
period.

A3. In order to understand all of the types of flying that you perform, please fill in the types of aircraft,
number of hours, and number of legs flown for each operation during the last four weeks. This
information will be used for statistical purposes.

Last Four Weeks
COMMERCIAL OPERATION Aircraft Make/Model Hours Legs

1.
Scheduled Major or National

2.

1.
Scheduled Regional

2.

1.
Unscheduled

2.

1.
Cargo

2.

Questionnaire Questionnaire 
Background QuestionsBackground Questions



Section B – Safety Related Events

In answering these questions, please report only events that you personally experienced on a commercial
aircraft on which you were a crewmember. Please do not report other events that someone told you
happened.

Below is a list of events that you might have experienced during the last four weeks. For each item, please
indicate how many times, if any, you experienced the event. Please do not leave items blank. If you did not
experience the event in the last four weeks, write “0” in the response box for that item.

Airborne Spatial Deviations

During the last four weeks, how many times did an aircraft in which you were a crewmember…

SD1. …nearly collide with terrain or a ground obstruction while airborne?

SD2. …descend below its Minimum Safe Altitude?

SD3. …experience a valid GPWS alert?

SD4. …enter a MOA, ADIZ, or other special use airspace without appropriate clearance?

SD5. …enter any other controlled airspace without appropriate clearance?

SD6. …deviate from a route or vector heading for one minute or more?

SD7. …deviate from an assigned altitude by more than 300 feet?

QuestionnaireQuestionnaire 
Safety Related EventsSafety Related Events



Section C – Questions on Minimum Equipment Lists (MELs)
The following topical questions relate to practices on the use of

Minimum Equipment Lists and the deferral of MEL maintenance items.

MEL Knowledge and Training

MEL1. Have you read the FAA preamble / introduction to the MEL for the
aircraft you are currently flying? Yes No Unsure

MEL2. Did you receive training at your company regarding the MEL
documentation for your aircraft? Yes No Unsure

MEL3. How long did the training last? HOURS

MEL4. Do you believe the training adequately described methods for
resolving MEL-related questions or issues? Yes No Unsure

SKIP TO MEL5.

QuestionnaireQuestionnaire 
Minimum Equipment ListsMinimum Equipment Lists



Section C – In-Close Approach Changes
The following topical questions relate to clearance changes that have been received on approach.

General Questions

IC1. Within the last four weeks, did you receive an unrequested in-close
approach clearance change involving a runway, altitude, or a related
factor?

Yes No

IC2. At which airports did you receive an in-close approach/runway change within the last four weeks,
and how many times?

Location Identifiers/Airports Number of Times

SKIP TO
SECTION D.

Questionnaire Questionnaire 
InIn--Close Approach ChangesClose Approach Changes



Section D – Questionnaire Feedback

Your participation today has helped us in the first test of NASA National Aviation Operations Monitoring
Service. Because we’re interested in making sure this questionnaire is designed as well as possible, we
have included just a few more questions about this survey.

D1. How many minutes did it take you to complete the questionnaire up to
this point?

MINS

D2. How confident are you that you reported accurately all the significant
safety-related events that you experienced for the time period specified
in the survey? (Please check the appropriate box.)

� not confident at all
� moderately confident
� rather confident
� very confident
� extremely confident

D3. In your opinion, were the questions asked in Section B of this survey
relevant to tracking long-term trends in aviation safety? Yes No

QuestionnaireQuestionnaire 
FeedbackFeedback



Sample DesignSample Design
� Sample came from 2-year old database of all  

certified pilots available on www.landings.com
(N=670,000)

� Selected pilots living in U.S. who flew commercially 
(N=55,000)

� Randomly selected 13,712 names and submitted to 
Telematch for address and telephone number 
updates--used only pilots with address/telephone 
match

� Full implementation will be based on a more 
current pilot listing



Sample DesignSample Design

� In-Person Mode
– All pilots with “301” and “410” telephone prefixes (Baltimore, 

northern Washington DC) assigned to in-person mode and 
random cell assignment 

� Self-Administered and Telephone Modes
– Random selection among remaining pilots with 

addresses/telephone numbers and random assignment to 
mail and telephone cells

– Total field trial sample equaled 1,251 pilots

3 modes x 4 versions x 6 recall periods = 72 variations



ConfidentialityConfidentiality
� Preserving confidentiality an important part of field 

trial design
– Mail. There were no identifiers on the completed interview 

or return envelope
– Telephone. There was no link between the interview 

database and pilot data
– In-Person. The completed interview had no identifiers on 

it.

� Pilots did not express concern about confidentiality 
during field trial
– But protecting participant identity through strict adherence 

to procedures remains a preeminent NAOMS commitment



SelfSelf--Administered (Mail) Administered (Mail) 
ModeMode

� Four Mailings
– Advance letter

– First packet one week later

– Reminder postcard two weeks later

– Second packet three weeks later

– Third packet two months later



SelfSelf--Administered (Mail) Administered (Mail) 
Mode Mode (cont(cont’’d)d)

� Packet contents
– Letter

– Questionnaire

– Stamped, addressed return envelope

– Response postcard

� Returned materials required editing and data entry





Telephone (CATI) ModeTelephone (CATI) Mode

� Advance letter

� Call pilots to arrange interview appointment

� Interviewer administers from telephone center

� 10% of interviewer’s work is validated by a 
supervisor for quality control

� Questionnaire pre-programmed into computer so 
data entered immediately--no additional data entry

� CATI has error checks built into the programs
– Requires little editing
– Probes for additional info on unlikely responses







InIn--Person ModePerson Mode

� Advance Letter

� Interviewer calls to schedule appointment

� Interviewer travels to appointment

� Questionnaire conducted face-to-face

� Interviewer returns completed interview to office 
for editing and data entry

� In-person mode was terminated early
– When it became clear that the Telephone mode will yield 

quality results with high response rates at much less cost







Professionalism of Professionalism of 
InterviewersInterviewers

� Experienced interviewers chosen

� Interviewers given 16 hours of training

� CATI (telephone) interviewers’ work was silently 
monitored by a supervisor for accuracy and ability 
to interact effectively with pilots

� In-person interviewers’ work was validated by  
pilot filling out interviewer validation postcard





Bad Addresses & Phone Bad Addresses & Phone 
Numbers; Ineligible PilotsNumbers; Ineligible Pilots

� Bad address/bad telephone number: 
– Mail:  10%

– Telephone: 14%

� Ineligible (did not fly commercial fixed wing 
aircraft in assigned recall period) or deceased
– Mail:   16%

– Telephone:  20%

� Mainly a consequence of using a two-year old 
mailing list



Response RatesResponse Rates

� NAOMS received the following response rates
– For eligible pilots 

– Whose addresses and phone numbers were correctly 
determined

Mail 73%  
Telephone 81%

This is regarded as an outstanding response 
from both practical and theoretical perspectives



CostsCosts

� Mail and telephone costs are roughly comparable
– On a completed survey basis

� In-person costs are about 4 times higher
– Travel costs to / from pilots’ homes or offices

– Pilots generally did not want to be interviewed at airports



Field TrialField Trial 
Quantitative Findings:Quantitative Findings: 

Sample Representatives,Sample Representatives, 
Mode, Bias, AccuracyMode, Bias, Accuracy 

Jon Krosnick, Ph.D. Jon Krosnick, Ph.D. 
Ohio State UniversityOhio State University



Users of Users of 
Survey ResearchSurvey Research

� Federal, State, and Local Government

� Academia

� Federal and State Courts

� Consumer Research



The Survey Approach to Data The Survey Approach to Data 
GatheringGathering

� Human-centered

� Quantitative

� Flexible (versatile, topical)

� Comprehensive

� Well developed methods 

� Statistically accurate

� Stable



Examples of Examples of 
Continuing SurveysContinuing Surveys
� Survey of Income and Program Participation (Census 

Bureau) 1984 -

� Consumer Expenditure Surveys (Census Bureau) 1968 -

� Annual Housing Surveys (Census Bureau) 1973 -

� Consumer Attitudes and Behavior (SRC) 1953 -

� Health and Nutrition Examination Surveys (NCHS) 1959 -

� National Health Interview Surveys (NCHS) 1970 -

� American National Election Studies (NSF)  1948 -

� Panel Study of Income Dynamics (NSF) 1968 -



You Can Measure:You Can Measure:

� Attitudes 

� Preferences

� Beliefs about the state of the world

� Predictions about the future

� Past behavioral experiences or events

NAOMS will be almost exclusively concerned 
with measuring events



You Can Learn:You Can Learn:

� Frequency of occurrences

� Changes over time

� Similarities and differences among groups



Survey BenefitsSurvey Benefits

� Surveys have been used to shape national policy for 
many decades

� This use is extensive in areas such as public health 
policy and economics

� Aviation safety is a natural topic for survey data 
collection

� Survey methods are mature and well understood

� Best results are achieved with careful design and high 
response rates, but design must be tailored to the 
purpose of the study.

� The NAOMS field trial was designed to optimize design



Types of EventsTypes of Events

Accidents

Proximal Causal
Events

Distal Causal
Events

Static Contribution
Factors

Mid-air collision

Incorrect 
altitude

Altitude clearance 
misunderstood by pilot

Microphone, earphones, 
radios, pilot’s hearing, 
noise, etc



Key: z Excellent    } Good    { Fair

TradeTrade--offs Amongoffs Among 
Data Collection MethodsData Collection Methods

Mail Telephone In-Person

Response Rate { } z

Following Instructions { z z

Sense of Confidentiality z { }

Honesty z { }

Satisficing { } z

Costs z z {



Recall PeriodRecall Period

� Memories Fade Over Time
– Important memories fade more slowly

� Understanding recall is critical to survey 
design
– Participants should not be asked to recall things from too far in the 

past

� Study of routine events recall

� We are less confident about how long more 
serious events can be remembered
– We know that more serious events will be remembered longer
– We hope this will be a subject of further investigation 



FindingsFindings

� The field trial was very successful

� Information was gathered that allowed us to 
evaluate
– Response rates

– The best mode for application

– The best recall period

– Pilot accuracy in responding

– Pilot willingness to report events in meaningful numbers  

– Cost of applying the surveys



Total Pilot Career Flying Total Pilot Career Flying 
HoursHours
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Sample Selection and Sample Selection and 
Pilot DistributionPilot Distribution

� Majority of pilots flew major air carrier aircraft

� 3% of the sample were commercial pilots who did 
not fly air carrier airplanes
– Pilatus Porter

– Cessna Citation

– Cessna 210

– Others

� These individuals flew professionally but did not 
meet the intent of the sampling frame.



Aircraft Flown Aircraft Flown 
DistributionDistribution

0%

5%

10%

15%

20%

25%

B-737 B-757 B-767 MD-80 B-727 B-747 B-777 DC-9 MD-11 DC-10 DC-8 A320 A300 Other 

Percent of Total



Pilot Flight Crew PositionPilot Flight Crew Position

Position Percentage

Captain 62%

First Officer 40%

Flight Engineer 4%

Relief Pilot 10%

Percentages exceed 100% since some pilots served in two positions during
the reference period

Uneven distribution of captain and
first officers due to sampling 
procedures since the sample was 
limited to individuals with first 
class medical certificates.



Average Pilot Flight Hours Average Pilot Flight Hours 
by Modeby Mode

Mode Average Total
Flying Hours

Self-
administered 10,695

Telephone 9,825

These results indicate there are no significant differences between these two
modes. 



Average Pilot Flight Hours Average Pilot Flight Hours 
by Recall Periodby Recall Period

Recall Period Average
Flight Hours

1 Week 10,048

2 Weeks 10,738

4 Weeks 10,249

2 Months 9,942

4 Months 9,698

6 Months 10,742

These results indicate there are no significant differences between these recall 
periods. 



Average Flight Hours Flown Average Flight Hours Flown 
During Recall PeriodDuring Recall Period

Recall
Period

Mean Hours Flown
During Recall Period

1 Week 20

2 Weeks 30

4 Weeks 58

2 Months 111

4 Months 231

6 Months 341

Except for week one, the average hours flown increase as expected.



Percent of Pilots with at Percent of Pilots with at 
Least One Missing ResponseLeast One Missing Response

Mode Missing
Responses, %

Self-Administered 4.8%

Telephone 0.0%



Time to Complete Time to Complete 
Questionnaire Questionnaire 

Mode Minutes

Self-Administered 17

Telephone 29

Target time for survey was 30 minutes or less.



Pilot Confidence in Pilot Confidence in 
Reporting AccuracyReporting Accuracy

Confidence

Mode Extremely Very Rather Moderately None

Mail 41% 39% 10% 9% 0%

Telephone 46% 45% 8% 2% 0%



Pilot Confidence in Pilot Confidence in 
Reporting AccuracyReporting Accuracy

Recall Period Percent Extremely
Confident

1 Week 68%

2 Weeks 64%

4 Weeks 54%

2 Months 40%

4 Months 37%

6 Months 31%



Pilot Questionnaire Pilot Questionnaire 
Completion TimeCompletion Time

Recall Period Minutes to
Complete 

1 Week 20 

2 Weeks 29 

4 Weeks 27 

2 Months 31 

4 Months 33 

6 Months 29 
 

 



Recall PeriodRecall Period

� More hours flown should be associated with more 
events witnessed

� More days in the recall period should be associated 
with more events witnessed

� Stronger relationships indicate more accurate 
reporting

� Strongest relationships for one month and two 
months

� No relationships for four and six months.



Question OrderQuestion Order

� Two instrument variations
– One variant had Event questions placed towards the 

beginning of the questionnaire

– The other variant placed Event questions late in the 
instrument 

� Questions asked later often receive a less accurate 
response 
– Because attention may decrease during the interview 

� Question order did not appear to affect the NAOMS 
response accuracy



Quality of Data:Quality of Data: 
Bias ConcernsBias Concerns

� Possible biases
– Unwillingness to report some types of events

– Tendency to exaggerate other types of events

� Changing data collection modes will often reveal 
biases
– If they are present

� But NAOMS reporting rates did not show a mode 
effect

� This suggests that there was no detectable bias



RequiredRequired 
Sample SizeSample Size

� Sensitivity criteria set by NAOMS
– Recognize a 10% change in the rate

– Of events that occur very infrequently

– With 95% certainty

� Required sample size:
8,000 to 9,000 respondents per year



ConclusionsConclusions 
Quantitative AnalysisQuantitative Analysis

� Telephone is the optimal method
– Better accuracy  
– Better completion rates
– Better response rates
– Avoids under-reporting and over-reporting

� One month to two months is the ideal recall period

� Question order not relevant to quality

� Sample size of approximately 8000 to 9000 
respondents per year will provide sufficient 
sensitivity



Questionnaire Feedback Questionnaire Feedback 

Elisa IngebretsonElisa Ingebretson 
Research Scientist,Research Scientist, BattelleBattelle



Section D: Section D: 
Questionnaire FeedbackQuestionnaire Feedback



Questionnaire Questionnaire 
Completion TimeCompletion Time

� D1. How many minutes did it take to 
complete the questionnaire?

25

3229

17
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25
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35
40

Mail Mode Telephone In-Person Average for 3
Modes

n=614



Confidence Confidence 
Regarding AccuracyRegarding Accuracy

� D2. How confident are you that 
you reported accurately all the 
significant safety-related 
events that you experienced 
for the time period specified in
the survey?



Confidence Confidence 
Regarding Accuracy Regarding Accuracy (cont(cont’’d)d)

Not Confident 
at All
1%

No Response
1%

Moderately 
Confident

4%

Rather 
Confident

9%Extremely 
Confident

47%
Very 

Confident
38%



Confidence Regarding Confidence Regarding 
Accuracy vs. Recall Period Accuracy vs. Recall Period (cont(cont’’d)d)

Confidence Level

-
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3.0
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6.0
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Nominal Recall Period (calendar days)

1 week

4 weeks 2 months 4 months
6 months

2 weeks

5= Extremely Confident
4=Very Confident
3=Rather Confident
2=Moderately Confident
1=Not Confident at All



RelevancyRelevancy

� D3. In your opinion, 
were the questions 
asked in Section B of 
this survey relevant 
to tracking long-
term trends in 
aviation safety?

Yes
85%

No
13% No 

Response
2%



Refining the QuestionsRefining the Questions

0%

10%

20%

30%

40%
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Yes No

N = 626

250

367

D4. Did you find any of the questions to be confusing,
poorly worded, or ambiguous?

* 9 Pilots did not answer this question



Topics of ConcernTopics of Concern

� Topics of concern include*:

– MEL questions (Section C) = 27%

– Equipment questions (ER) = 26%

– ATC questions (AT) = 10%

– In close approaches (Section C) =  8%

– Spatial deviations (SD) =  7%

– Other =  22%

* Percentages based on 399 comments.  Categories are not 
mutually exclusive.



Qualitative Feedback on Qualitative Feedback on 
Section BSection B 

Standard SafetyStandard Safety--Related EventsRelated Events



SD6.SD6. 
Route / Vector DeviationRoute / Vector Deviation

QUESTION

During the last [recall period], how many times did an 
aircraft in which you were a crewmember ...deviate 
from a route or vector heading for one minute or more?

COMMENTS

� This occurs all the time when weather is encountered

� Add “not because of weather”

� Or, add “an assigned” before “route or vector”



WE5.WE5. 
Windshear / MicroburstWindshear / Microburst

QUESTION

During the last [recall period], how many times did an 
aircraft in which you were a crewmember...encounter 
windshear or a microburst condition that resulted in an 
airspeed deviation of 15 knots or greater or required a 
windshear avoidance maneuver?

COMMENTS

� Airspeed deviations should be treated separately from 
situations requiring a windshear avoidance maneuver. 

� Add a question relating to mountain waves.



FC1.FC1. 
Visual MistakeVisual Mistake

QUESTION

During the last [recall period], how many times did you as 
a crewmember ...visually mistake one aircraft for 
another?

COMMENTS

� Add ...in the ground and in the air

� Too broad, unclear 

� Be more specific with an example such as “reporting the 
wrong traffic in sight”



FC4.FC4. 
Sterile CockpitSterile Cockpit

QUESTION

During the last [recall period], how many times did you as 
a crewmember...experience a violation of the sterile 
cockpit rule?

COMMENTS

� Add “which led to a deviation”

� Pilots noted that airlines often have added restrictions 
to this ruling



ER1ER1--ER5.ER5. 
Equipment Related EventsEquipment Related Events

QUESTION

During the last [recall period], how many times did an 
aircraft in which you were a crewmember ...experience 
a significant malfunction or failure of any of the 
following aircraft systems and/or components?

COMMENTS

� Pilots noted the list was overly general and should be 
refined

� Add “on the ground”, “in the air”, and/or “MEL’d”



AT7.AT7. 
Frequency CongestionFrequency Congestion

QUESTION

During the last [recall period], how many times did you as 
a crewmember... find that you were unable to 
communicate with ATC because of frequency 
congestion?

COMMENTS

� Add “on the ground” and/or “in the air”



Gaps in Safety Event Gaps in Safety Event 
Questions IdentifiedQuestions Identified

� Crew Rest / Fatigue and errors related to fatigue

� Crew Interaction / CRM

� Crew Training

� Cockpit Automation

� Flight Dispatch Issues

� Airport Security

� ATC Readback

� Night Flying



Qualitative Feedback on Qualitative Feedback on 
Section C Section C –– Topical Topical 

SectionsSections



Section C Section C –– 
Topical SectionsTopical Sections

� Minimum Equipment Lists
– Over 60 suggestions were offered

– In general, the respondents felt these questions were too 
detailed 

� In-Close Approach Changes
– Over 20 suggestions were offered

– Many related to providing a definition of “in-close”



Suggestions for Future Suggestions for Future 
Topical SectionsTopical Sections



D5. Distribution of SuggestionsD5. Distribution of Suggestions 
for Future Topical Sectionsfor Future Topical Sections
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Suggestions for Future Suggestions for Future 
Topical SectionsTopical Sections

� ATC
– ATC Communication
– ATC Communications-phraseology; Readback / Hearback
– ATC Delays during reduced weather
– ATC Frequency Congestion

� Aircraft Operations
– Checklist Usage
– Cockpit Automation
– LAHSO
– Portable Electronic Devices / Interference
– TCAS



Suggestions for Future Suggestions for Future 
Topical Sections  Topical Sections  (cont(cont’’d)d)

� Human Factors
– Crew Fatigue
– Crew Pairing
– Crew Resource Management / Interaction
– Crew Rest - Cargo
– Crew Rest - International Flights
– Crew Training
– Flight Duty Time Limitations

� Airport
– Airport Congestion
– Airport Security



Other Comments or Other Comments or 
SuggestionsSuggestions



Summary of Summary of 
Other CommentsOther Comments

QUESTION D6
� Do you have any other comments or suggestions about this 

survey?

COMMENTS

� 246 Respondents gave comments to D6

� Less than 5 negative general comments 

� Majority of Other Comments:

– Recall Periods

– Feedback on improving specific questions / questionnaire overall

� Only 4 out of 626 respondents said the survey was too long



Highlights of Positive Highlights of Positive 
CommentsComments

� “I would just like to thank you for your efforts to improve aviation 
safety.  Keep up the good work!”

� “I found this survey interesting / thought-provoking/ and to a 
limited extent/ educational.  I'd like to see the compiled results 
and analysis.”

� “I have always found NASA to be one of the most important 
agencies in promoting safety in this business.”

� “I think it’s good to do the surveys-I think that people are more 
willing to speak on a confidential basis.”



Highlights of Positive Highlights of Positive 
Comments Comments (cont(cont’’d)d)

� “I feel this is an excellent idea and look forward to participating 
in more surveys in the future.”

� “This survey is a great idea and every pilot should receive a 
survey quarterly to keep track of events and you'd get a full 
picture of airline operations.”

� “I hope that the results of the survey can get to the decision 
makers to create improvements.”

� “Keep it on.  Your are asking the right kind of questions.  
Gathering this kind of info is more art than science.”



DiscussionDiscussion



Discussion QuestionsDiscussion Questions

� What are your opinions about the methodological 
approach that we intend to follow?

� Panel design discussions 

� What would be valuable issues for future topical 
sections?

� How can your organization help make NAOMS a 
success?

� What would be a workable approach for obtaining 
aviation community input into the NAOMS survey 
process?
– Policy level 
– Subject of topical sections
– Questionnaire consultation, validation and review 



Next StepsNext Steps 

Linda ConnellLinda Connell 
NASA Project Manager, Level IIINASA Project Manager, Level III



NAOMS Concept Presented at NASA Data Analysis & Monitoring Workshop

NAOMS Workshop

Methodological & Field Research

Briefings to Aviation Safety Decision Makers

Field Trial

Air Carrier Survey Implemented

ATC, Cabin Crew & Mechanic Surveys Implemented

General Aviation Survey Implemented

System-wide Risk Assessment Demonstrated

Permanent Survey Implemented

FY97

FY98

FY99

FY00

FY01

FY02

FY03

FY04

NAOMS MILESTONE 
TIMELINE



Finalize ProjectFinalize Project

� Final question selection and structure based on 
field trial results and other input

� Panel vs. Randomized Design

� Assure access to current Airmen’s Registry data

� Obtain OMB approval
– Topic Section

� Launch of NAOMS
– Organizational Advocacy

– Establish Gov’t/Industry Executive Council/Advisory Group



Suggested Initiation Plan Suggested Initiation Plan 
for Air Carrier Survey for Air Carrier Survey 
� Mode

– TELEPHONE INTERVIEW
� Recall Period

– FOUR WEEKS - EIGHT WEEKS
� Sample Selection

– AIRMEN’S REGISTRY
� Sampling frequency

– PANEL: Quarterly (continuing to evaluate)
– RANDOM: Continuous

� Sample size
– 8,000 to 9,000

� Topic Section
– IN-CLOSE APPROACH CHANGES (revised)
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