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 Thank you very much for the invitation to submit this statement and to testify 
before the Committee as it explores the history of NASA’s National Aviation Operations 
Monitoring Service (NAOMS). 
 
 Currently at Stanford, I am the Frederic O. Glover Professor of Humanities and 
Social Sciences, Professor of Communication, Professor of Political Science, Professor of 
Psychology (by courtesy), and Associate Director of the Institute for Research in the 
Social Sciences. 
 
 As a member of the team that developed NAOMS, my role was as an expert on 
survey research methodology and questionnaire design. 
 
My Qualifications and Experience 
 
 While I have been a professor at the Ohio State University and now at Stanford 
University, a great deal of my research has involved the collection and analysis of survey 
data, and many of my publications have been designed to identify best practices in survey 
methodology. 
 
 As my curriculum vitae outlines (see Appendix A of this statement), I have 
published five books and am currently completing the fifth The Handbook of 
Questionnaire Design (Oxford University Press).  I have published 107 journal articles 
and book chapters in peer-reviewed publications.  I have presented 252 papers reporting 
my research findings at research conferences around the world, where presentations were 
selected through a peer review process.  I have received 65 grants and contracts 
supporting my research and am currently overseeing active grants and contracts totaling 
more than $10 million. 
 
 I have served as a consultant to the following federal agencies on survey research 
issues: The Government Accountability Office (GAO), the Internal Revenue Service 
(IRS), the Central Intelligence Agency (CIA), the National Institutes of Health (NIH), the 
National Oceanic and Atmospheric Administration (NOAA), the Environmental 
Protection Agency (EPA), the Bureau of the Census, the Bureau of Labor Statistics 
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(BLS), the Centers for Disease Control and Prevention (CDC), and the National Cancer 
Institute (NCI).  I have advised these agencies on how to implement best practices in the 
survey research they conduct. 
 
 I currently serve as co-principal investigator of the American National Election 
Study (ANES), the academic world’s leading survey study of voting and elections, which 
is supported by a $7.6 million grant from the National Science Foundation.  This project 
began in 1948 with a national survey of a representative sample of American voters, and 
the same sort of survey has been conducted every two years since then.  The data from 
the ANES are made public at no charge to all interested investigators around the world.  
As co-principal investigator, my responsibilities include all decisions about methodology 
for the collection of the survey data and all decisions regarding the design of the 
questionnaires used. 

 
I also serve on the Board of Overseers of the General Social Survey, which is the 

nation’s pre-eminent survey study of trends in Americans’ social and political attitudes 
and behavioral experiences.  Since the early 1970s, this study has involved annual or 
biannual surveys of representative national samples of American adults interviewed in 
their homes for hours and documenting a wide range of their opinions and experiences.  
Like the ANES, the GSS has been funded by the National Science Foundation, and the 
study’s data are made available for free to all interested researchers around the world and  

 
The NAOMS Vision 
 

The instigation of NAOMS was a commitment made in the 1990s by the federal 
government to reduce the risk of commercial airplane crashes by a specific targeted 
amount within ten years.  Once that target was set, federal agencies looked for ways to 
assess whether that goal would be achieved and realized they had none.  Simply tracking 
plane crashes would not be sufficient, because they happen extremely rarely and 
therefore do not indicate the amount of underlying risk posed by the many small events 
that, when cumulated, can increase the risk of an accident.  Consequently, some 
alternative monitoring system was needed.    
 
 The Federal Aviation Administration, other agencies, and private sector 
organizations (e.g., commercial airlines) have been collecting some information on the 
frequency with which some risk-elevating events have been occurring.  But the array of 
event types being tracked was more limited than is needed for thoroughly tracking the 
functioning of the entire air travel system.  Some anecdotal information has also been 
collected, but this information could not be used to calculate statistically reliable risk 
levels.  Therefore, a new system for collecting information on the frequency of precursors 
to accidents was needed. 
 
 NAOMS was designed to serve this purpose and to collect the needed information 
via high quality scientific and reliable surveys of people around the world who were 
watching the operation of the aviation system first-hand and who knew what was 
happening in the field.  Indeed this use of the survey method was in keeping with many 
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other long-term federally funded survey projects that provide valuable information to 
monitor public risk, identify sources of risk that could be minimized, identify upward or 
downward trends in specific risk areas, to call attention to successes, identify areas 
needing improvement, and thereby save lives while promoting commerce in the nation. 
 
 As originally conceived by Battelle project manager Loren Rosenthal, NAOMS 
was to be a multifaceted survey project building on the Aviation Safety Reporting System 
(ASRS).  For many years, ASRS has been a successful system for collecting anecdotal 
information from pilots about some of the risk-elevating events they witnessed.  Each 
time an event occurs, a pilot can choose to fill out a form describing it briefly and mail 
the form to NASA’s ASRS office in Mountain View, California.  An aviation expert then 
telephones the reporter to conduct a telephone interview to gather detailed information 
about the event.  A subset of this information is then entered anonymously into a database 
that NASA maintains.  And when important insights about risks have been obtained 
through this system, NASA has sent out reports to the aviation community.   
 
 ASRS has successfully collected information that has had observable positive 
effects enhancing public safety.  Pilots have come to trust it and NASA generally 
(because nothing undesirable has occurred to a pilot as the result of filing an ASRS 
report), and ASRS has had the flexibility to collect data on whatever events pilots deem 
worth reporting. 
 
 But this flexibility also constitutes a significant limitation of ASRS as well.  
Because pilots voluntarily choose to file reports on events, their choices about when to 
report and what to report are uncontrolled.  Consequently, many safety-related events go 
unreported to ASRS.  And as a result, it is impossible to use ASRS to track trends in 
event rates over time.  Therefore, NAOMS was envisioned to complement ASRS by 
producing accurate measurements of rates and trends in rates of a wide array of types of 
events.   
 
 Every week of every year, NAOMS was planned to collect information from a 
representative sample of pilots flying commercial aircraft.  The pilots would be asked to 
report the number of each of a series of different specific events that they had witnessed 
during a specific recent time period (e.g., the last 60 days).  These counts could then be 
used to calculate the rates at which the events had occurred during that period throughout 
the entire air travel system. 
 
 NAOMS had the potential to succeed especially because ASRS had already been 
successful.  The trust that the community of commercial pilots had developed in NASA 
through its running of ASRS meant that these pilots could most likely be counted on to 
participate in NAOMS surveys at a high rate without concern about retribution.  That is, 
the pilots could be expected to provide accurate and honest reports of event frequencies, 
because they already knew that NASA (through ASRS) was capable of compiling and 
reporting such data in a trustworthy and safety-enhancing way. 
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But NAOMS was envisioned to go well beyond ASRS, by tapping the knowledge 
and experiences of other professionals participating in the air travel system and observing 
risk-elevating events.  Specifically, the original plan for NAOMS included collecting 
survey data every week of every year from general aviation pilots, helicopter pilots, air 
traffic controllers, flight attendants, and mechanics, as shown in the following timeline 
that was presented by NASA at various public meetings describing the project: 
 
 

 
 
 
Thus, the plan was to design and implement a “permanent survey” data collection 
operation to generate ongoing data to track event rates into the future.   
 
NAOMS Resembled Many Other Federal Surveys 
 

This use of survey methodology in NAOMS was consistent with the conduct of 
surveys by many organizations in the public and private sectors to track rates of events 
over time and to inform decision-making and organizational practices.  Survey 
methodology is a highly developed science that can utilize reports of people’s 
experiences to document events occurring around the nation and around the world 
quickly and cheaply.  In fact, each year, billions of dollars are spent conducting surveys 
around the world.  The U.S. federal government is one of the largest producers of such 
data.  For decades, survey data have been routinely collected and used by many federal 
agencies to track contemporary life in America in a wide array of domains and to provide 
valuable information for policy-making and policy implementation. 
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A small subset of the survey research projects that have been funded by the U.S. 
government continuously, beginning in the years shown and sponsored by the agencies in 
parentheses, includes: 

 
• Survey of Income and Program Participation (Census Bureau) 1984 – 

• Consumer Expenditure Surveys (Census Bureau) 1968 –  

• Annual Housing Surveys (Census Bureau) 1973 – 

• Survey of Consumer Attitudes and Behavior (National Science Foundation) 
1953 – 

• Health and Nutrition Examination Surveys (National Center for Health Statistics) 
1959 –  

• National Health Interview Surveys (National Center for Health Statistics) 1970 – 
American National Election Studies (National Science Foundation)  1948 –  

• Panel Study of Income Dynamics (National Science Foundation) 1968 – 

• General Social Survey (National Science Foundation) 1972 – 

• National Longitudinal Survey (Bureau of Labor Statistics) 1964 –  

• Behavioral Risk Factor Surveillance System (Centers for Disease Control and 
Prevention) 1984 – 

• Monitoring the Future (National Institute of Drug Abuse) 1975 – 

• Continuing Survey of Food Intake by Individuals (Department of Agriculture) 
1985 – 

• National Aviation Operations Monitoring System (National Aeronautics and 
Space Administration) 2002 – 

• National Survey of Drinking and Driving (National Highway Traffic Safety 
Administration) 1991 – 

• National Survey of Family Growth (National Center for Health Statistics) 1973 – 

• National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (Census 
Bureau) 1991 – 

• National Survey of Child and Adolescent Well-Being (Department of Health and 
Human Services) 1997 – 

• Survey of Earned Doctorates (Science Resources Statistics Program, National 
Science Foundation) 1958 – 

• National Survey on Drug Use and Health (Department of Health and Human 
Services) 1971 –  

• Youth Risk Behavior Surveillance System (Department of Health and Human 
Services) 1990 –  



 6

• National Crime Victimization Survey (Bureau of Justice Statistics) 1973 – 

• Schools and Staffing Survey (National Center for Educational Statistics) 1987 – 

• Educational Longitudinal Survey (National Center for Educational Statistics) 
2002 – 

• Current Employment Statistics Survey (Bureau of Labor Statistics) 1939 – 
 

Just a few of the many other major surveys sponsored by federal agencies over the 
years include:  

 
• National Survey of Distracted and Drowsy Driving (National Highway Traffic 

Safety Administration) 

• National Survey of Veterans (Department of Veterans Affairs) 

• National Survey of Children’s Health (Health Resources and Services 
Administration's Maternal and Child Health Bureau) 

• National Survey of Recent College Graduates (Science Resources Statistics 
Program, National Science Foundation) 

• National Survey of Speeding and Other Unsafe Driving Actions (National 
Highway Traffic Safety Administration, Department of Transportation) 
 
Survey data form the basis of many important government policy-making 

decisions.  For example, economists in the Federal Reserve and other agencies pay close 
attention to the federal unemployment and inflation rates, both of which are calculated 
using data from national surveys.  The many other federal agencies listed above collect 
survey data because those data are used in on-going decision-making. 

 
Decades of research have shown that the reliability and validity of optimally-

collected survey data are generally quite high, and that respondents can be relied upon to 
provide quite accurate descriptions of their past experiences, behaviors, and opinions.  
Most visibly, surveys conducted just before U.S. presidential elections predict the actual 
election vote results very closely (see, e.g., Visser, P. S., Krosnick, J. A., Marquette, J., & 
Curtin, M., 1996; Mail surveys for election forecasting?  An evaluation of the Columbus 
Dispatch poll.  Public Opinion Quarterly, 60, 181-227, Visser, P. S., Krosnick, J. A., 
Marquette, J., & Curtin, M., 2000; Improving election forecasting: Allocation of 
undecided respondents, identification of likely voters, and response order effects.  In P. 
Lavrakas & M. Traugott (Eds.), Election polls, the news media, and democracy.  New 
York, NY: Chatham House).  Even when there is error in such survey measurements (and 
there is), the error is not huge in percentage point terms (bearing in mind that a small shift 
in percentages can change the winner of a close election).  For example, since 1936, the 
percent of votes won by the winner has correlated with the Gallup Poll’s pre-election 
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prediction of that percentage .85, a nearly perfect association.1  Likewise, since 1948, the 
American National Election Study surveys’ post-election measurements of the 
proportions of votes won by the winning presidential candidate have correlated with 
official government vote counts .92, again nearly perfect.   
 

Equally striking are the results of the Monthly Survey of Consumer Attitudes and 
Behavior, conducted continuously by the University of Michigan’s Survey Research 
Center since 1970.  Each month, a representative national sample of American adults has 
been asked what they expect to happen to the unemployment and inflation rates in the 
future (as well as many other topics), and their aggregated answers have predicted later 
changes in actual unemployment and inflation remarkably well (correlations of .80 and 
.90, respectively, between 1970 and 1995).  This is testimony not only to the aggregated 
wisdom of the American public but also to the ability of scientific surveys to measure 
that wisdom accurately.     
 

A high level of accuracy can be achieved if optimal procedures are implemented 
to conduct a survey, and departures from such procedures can significantly compromise 
the accuracy of a survey’s findings.  Necessary features include drawing a representative 
sample of the population, taking extensive steps to collect data from as many sampled 
people as possible, optimizing the choice of survey mode to achieve accurate 
measurements, asking questions that are easily comprehensible and do not entail biased 
wording or format, weighting results to correct for unequal sampling probabilities, and 
much more. 

 
Survey Methods Development in NAOMS 
 
 When I was brought onto the research team, I was told that the project was 
committed not just to designing and conducting surveys, but to doing so with the best 
possible practices to assure the most accurate data possible.  Thus, rather than simply 
using intuition and budget limitations as guidelines for making methodological decisions, 
the project set out to design practices that would optimize data accuracy.   
 
 To this end, we conducted a series of studies, including a large-scale field trial, to 
answer a series of questions with regard to the first survey we developed for air carrier 
pilots: 
 

• What risk-elevating events should we ask the pilots to count? 
 

• How shall we gather the information from pilots – written questionnaires, 
telephone interviews, or face-to-face interviews? 

 
• How far back in the past can we ask pilots to remember without reducing the 

accuracy of their recollections? 
                                                 
1 Correlations can range from 1 (meaning a perfect match between the variables) to 0 (meaning a relation 
between the variables no better than chance) to -1 (meaning a perfect inverse relation between the 
variables). 
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• In what order should the events be asked about in the questionnaire? 

 
What events?  The goal of the NAOMS survey was to collect information on as 

many different sorts of risk-elevating events as possible.  To begin generating a 
comprehensive list of such events, we conducted a series of focus group discussions with 
professionals who were active in the air traffic system, including air carrier pilots, general 
aviation pilots, helicopter pilots, and air traffic controllers.  In each of these group 
discussions, we asked participants to generate as comprehensive a list of risk-inducing 
events as they could during a 2-hour period.  These exercises revealed a coherent and 
repeatedly-occurring list of events that seemed quite suitable for tracking by NAOMS 
surveys. 

 
In addition, we consulted with industry and government safety groups, including 

members of CAST, the FAA, and the analysts who conducted telephone interviews of 
pilots submitting reports to ASRS.  We also reviewed the contents of aviation event 
databases, such as the ASRS, NAIMS, and BTS databases.  In the end, we chose to track 
a set of events that was faithful to those pinpointed by these data-gathering exercises. 

 
What mode?  At the time that NAOMS was launched, it was widely recognized in 

the survey research community that face-to-face interviewing was the optimal way to 
collect accurate and honest data from respondents.  Although most surveys at that time 
were being conducted by telephone, the federal government’s most important and visible 
surveys continued to rely on face-to-face interviewing.  When a competent, committed, 
and professional interviewer meets face-to-face with a respondent, the respondent 
develops a sense of trust in and rapport with the interviewer, inspiring the respondent to 
devote the cognitive effort needed to generate accurate responses and the confidence that 
his/her identity will be protected, so that honest reports can be provided without fear of 
retribution. 

 
We therefore decided to explore the viability of face-to-face interviewing of pilots 

for NAOMS.  However, we recognized that such interviewing would be costly and 
logistically challenging, so we also explored the viability of two alternative modes: 
telephone interviewing and paper-and-pencil questionnaires.  At the time we initiated 
NAOMS, the published survey methodology literature did not offer clear guidance about 
the quality of data to be expected from these two latter modes.  We therefore designed a 
“field trial” to compare the three modes of data collection. 

 
At the start of the field trial, a sample of licensed pilots was selected to be 

interviewed face-to-face.  But it quickly became clear that because of the ongoing 
mobility of the pilots, it would be practically impossible to coordinate schedules with 
them to allow interviewers to meet with them and conduct interviews at anything 
approaching a reasonable cost.  Therefore, face-to-face interviewing was abandoned.  
Consequently, the field trial focused on comparing telephone interviewing and paper 
questionnaires mailed to respondents using a method developed by Professor Don 
Dillman (a long-time consultant to the U.S. Census Bureau) to assure high response rates. 
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Pilots were randomly assigned to be interviewed in one of these modes, and the 

survey research group at Battelle’s Center for Public Health Research and Evaluation 
conducted the data collection.  The cost per interview was $60 for each mailed 
questionnaire completed, as compared to $75 for each telephone interview completed.  
But according to all indicators of data quality, we got what we paid for: the telephone 
interviews yielded superior data.  For example, the response rate for the mail 
questionnaires was 73%, and the response rate for the telephone interviews was 81%.  
Whereas pilots never failed to answer a question during a telephone interview, 
respondents failed to answer 4.8% of the questions on the paper questionnaires.  
Respondents reported significantly more confidence in the accuracy of their answers 
during the telephone interviews than of their answers on the paper questionnaires.  And a 
built in accuracy check showed that the telephone responses were 30% more accurate 
than the paper responses.  We therefore chose to conduct the survey via telephone 
interviews.   

 
How far back in the past could pilots remember accurately?  Our goal was to 

collect information on as many events as possible without compromising the accuracy of 
recollections.  The longer the time period that pilots were asked to describe, the more rare 
events could be detected, with no added cost.  But if the recall period addressed in the 
questionnaire was short, then we would have had to increase the number of pilots 
interviewed considerably in order to detect rare events.  A comprehensive review of the 
existing scholarly literature did not provide clear guidance on what the optimal recall 
period would be for NAOMS pilots, so we built into the field trial a manipulation 
designed to identify this optimal recall period. 

 
Specifically, we randomly assigned some pilots to report on the events they 

witnessed during the last week and others to report on the last 2 weeks, the last 4 weeks, 
the last 2 months, the last 4 months, or the last 6 months.  We found that the most 
accurate reports were provided for the 2 month recall period, so we selected that period 
for the final questionnaire.  During the initial months of NAOMS main study data 
collection, respondents were randomly assigned to be asked about either the last 30 days, 
the last 60 days, or the last 90 days.  But eventually, all pilots were asked about the last 
60 days. 

 
What order of questions?  Once we had specified a list of events to be addressed, 

we had to specific the order in which to ask about these events.  If the order is optimized, 
it can make respondents’ reporting process easier and their reports more accurate.  And if 
order is not optimized, it can increase the difficulty of the task for the respondents, 
decrease their enjoyment of it, thereby decrease their motivation to provide accurate 
reports, and in the end, reduce the accuracy of the reports they do provide. 

 
Optimizing question order begins with the recognition that more complete and 

accurate recollection occurs when question order matches the way that information is 
organized in people’s long-term memories.  That is, psychologists believe that clusters of 
related pieces of information are stored together in memory.  Asking a person to go to a 
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specific location in memory and retrieve all the needed information there before moving 
on to retrieving information from a different location is preferable to asking people to 
jump around from place to place in memory, question by question (e.g., Barsalou, 1988; 
DeNisi & Peters, 1996; Raaijmakers, & Shiffrin, 1981; Sudman, Bradburn, & Schwarz, 
1996; Tulving, 1972).   

 
According to this logic, memories of similar safety-compromising events are 

likely to be stored together in clusters in pilots’ memories.  So once a pilot begins 
retrieving memories from a particular cluster, it is easiest and most efficient to recall all 
other memories in that cluster, rather than jumping to another cluster. Therefore, our 
questionnaire grouped together questions asking about events that were stored near one 
another in pilots’ memories.   
 

Identifying each respondent’s memory organization scheme at the start of each 
interview is not practical. However, it was possible to assess the most common type or 
types of mental organizations used by pilots and tailor our questionnaire design to those 
types.   We conducted a series of studies using a series of methods drawn from cognitive 
psychology to identify pilots’ memory organizations, and the results of these studies 
clearly pointed to a memory organization that applied well across pilots and that we 
showed could be used to enhance the accuracy of recollections.  In fact, our testing 
indicated that using the memory organization we identified to order questions enhanced 
recall accuracy by 25% or more over other orders we tested. 

 
Questionnaire pretesting.  Once a survey questionnaire is designed, it is important 

to pretest it in various ways to assure that respondents understand the questions and can 
answer them.  To test understandability and answerability, we conducted a series of tests.  
One test was built into the field trial, whereby we asked respondents to comment on and 
evaluate the understandability of the questions and to identify any questions that were not 
sufficiently clear and understandable.  We also conducted cognitive think-aloud pretest 
interviews using a technique pioneered by researchers at the National Center for Health 
Statistics.  This involved having pilots listen to the questions, restate them in their own 
words, and think aloud while answering the questions.  These pretests were used to 
identify instances in which question wording needed improvement. 

 
Field trial results.  The field trial involved collecting data from about 600 pilots, 

and this allowed us to evaluate the performance of the methodology fully.  The results 
produced by the field trial documented that the methodology worked well.  We achieved 
a very high response rate, and tests indicated high validity of the data.  Thus, at the 
conclusion of the field trial, we had evidence sufficient to conclude that the method was 
well-designed and suitable for generating reliable data. 

 
Peer reviewing.  Questions have been raised recently about whether the NAOMS 

methodology was subjected to a peer review process.  In fact, peer review did occur.  The 
research plan for NAOMS was presented at many public meetings and private meetings 
with stakeholder organizations and with experts involved in aviation and social science 
researchers.  In all of these meetings, details of the rational for NAOMS and its 
methodology were described.  The attendees asked questions, made comments, and 
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offered suggestions.  In addition, multiple meetings were held with large groups of 
NASA staff and FAA staff to provide details on the NAOMS plan and accomplishments 
and to acquire feedback.   

 
As far as I understand, NASA did not request or suggest to the NAOMS project 

team that any additional peer review occur.  If such a request had been made, we would 
have been happy to implement additional review processes.  However, that lack of such a 
request was not surprising to me or unusual in the context of federal survey design and 
data collection.  I have been involved in many federal survey projects, and I have advised 
federal agencies on many others.  The vast majority of these projects involved less peer 
review than NAOMS carried out.  In fact, the only federally funded survey studies I 
know of that have routinely involved elaborately structure peer review processes are ones 
that were conducted by the government for use in litigation.  These peer review processes 
rarely yielded significant changes in the survey process.  I therefore do not believe that 
any additional peer review of the NAOMS methodology would have been significantly 
beneficial or caused any significant changes in procedure. 

 
An important reason for this is that in my role as a professor, I am responsible for 

keeping fully informed about the state of the survey methodology literature and new 
developments in survey techniques.  By reading printed and online publications and 
attending conferences to hear presentations, I stay abreast of the field’s understanding of 
best practices.  Consequently, I was called upon regularly to evaluate our methodology 
vis a vis common practices in the field of survey research and the views of my 
professional peers on design issues.  Thus, the views of my peers were regularly a focus 
during our planning process. 

 
Summary.  The methods we used to develop the NAOMS questionnaire were 

state of the art.  Indeed, the preliminary studies we conducted constitute valuable 
contributions to the scholarly literature on optimal survey design, producing findings 
pointing to best practices and identifying new methods for future tests intended to 
optimize survey designs.  Thus, NASA can be very proud of what it accomplished during 
this phase of the project. 

 
My View of NAOMS 
 
 It was a privilege and an honor for me to have been asked to serve as a 
methodology expert on the NAOMS project.  And it was a pleasure to work with the 
research team that carried out the project.  Robert Dodd (now of the NTSB), Loren 
Rosenthal and Joan Cwi (of Battelle Memorial Institute), and Mary Conners and Linda 
Connell (of NASA) were consummate professionals who worked wonderfully together, 
even through times of tough decision-making.  And the work done by the team was of 
superb quality. 
 
 Because NAOMS was so well conceived, I looked forward to continuation of the 
project and the development of a large publicly available database for the study of air 
travel safety.  In our public meetings with interested parties, we presented the following 
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slides to illustrate the widespread use of surveys by federal agencies and the common 
practices for running these surveys over long time periods and distributing the data.   
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 Thus, we intended to set up such a long-term data collection and dissemination 
system for NAOMS. 
 
 When I heard that interviewing of air carrier pilots had been terminated and then 
that all funding for NAOMS had been stopped, I was surprised.  As far as I knew, the 
project had been conducted according to best practices, and nothing that happened during 
that period suggested anything to the contrary.   
 
 In my view, NAOMS was intelligently conceived and excellently implemented.  
Thus, for as far as it went, NAOMS deserves a great deal of praise from NASA and from 
all Americans.  Indeed, NASA and the federal government should be very proud of what 
it accomplished with NAOMS, because its success is just what all government agencies 
hope for when setting out to do good for this nation. 
 
 My belief in the value of NAOMS for this country led me to write an op-ed essay 
published in the New York Times in 2006 just after I got the news of discontinued 
funding.  I wrote that essay with the goal of calling attention to the great success of 
NAOMS and perhaps to lead to a reconsideration of its termination.   
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At the very least, I hoped that a way could be devised to allow researchers to have 
access to the data that were collected via approximately 24,000 interviews with air carrier 
pilots over a period of years.   

 
These data can be useful in a number of ways.  First, they can document the 

frequency with which various types of events were occurring.  According to our 
interviews with pilots early on in the project, they thought that NAOMS would be 
valuable partly because it would call attention to surprisingly high frequencies of some 
low-risk events that could be easily reduced or eliminated.   

 
Second, the NAOMS data can be compared to data on the frequency of similar 

events collected by other data sources.  For example, ASRS and the FAA collect data that 
can be used to compute event rates and compared directly to some of the events asked 
about in the NAOMS questionnaire.  If the NAOMS questionnaires yield different rates 
than these other reporting systems, that would highlight potential opportunities to explore 
the sources of those discrepancies, which might yield improvements in measurement 
methods and a clearer understanding of what measurement procedures are most accurate. 

 
Third, the NAOMS data can be used to compute trends over time in event rates.  

This was of course the primary intended purpose of NAOMS when it was originally 
envisioned.  Thus, NAOMS could be used to gauge whether changes in the air travel 
system during the years of data collection were successful in reducing risk.  Because 
NAOMS data were collected both before and after September 11, 2001, it would be 
possible to see how the changes in practices that occurred at that time translated into 
changes in event frequencies. 

 
Fourth, the NAOMS questionnaires are designed in ways that allow analysts to 

assess some of the conditions under which particular types of events are most likely to 
occur.  For example, it is possible to explore whether some types of events occurred more 
on aircraft flown by pilots with less total career flying experience or by pilots with more 
than a certain amount of experience.  It is possible to explore whether some types of 
events occurred more on some types of aircraft than on others.  Such findings could be 
used to inspire further research to identify the reasons for the observed relations and then 
perhaps to change aviation practices to enhance safety. 

 
Fifth, the NAOMS data would allow researchers to conduct studies for optimizing 

survey methods generally.  Not only is this possible by publishing reports of the field trial 
and preliminary studies done to prepare the NAOMS questionnaire and methodology, but 
the main study data can be used for this purpose in multiple ways.  For example, it would 
be possible to compare the findings of data collected from pilots asked about events they 
witnessed during the last 30, 60, or 90 days to see how length of the recall period affected 
the accuracy of their recollections.  This would be useful information to inform survey 
designers generally interested in optimizing recall questions.  Also, it would be possible 
to explore how survey non-response is related to survey results, addressing a particularly 
hot topic in the survey methodology literature at the moment. 
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For all of these reasons, I believe that the existing NAOMS data should be 
made publicly available right away so that analysts can learn everything that can be 
learned from the data, to make the most of the $8.4 million that NASA spent on the 
project.  I believe that the model for making these data public should be the ASRS.   
NASA has been very successful in setting up a system for fully publicly disseminating 
the terrifically valuable information provided by pilots through the ASRS reporting 
system, and a comparable dissemination system can be created for NAOMS data as well. 
 
Documenting the NAOMS Data in Detail 
 
 In order to allow the dissemination of these data to yield the most positive 
benefits, it is essential that NASA provide extensive and detailed documentation of the 
procedures by which the study was designed and the procedures by which the main data 
were collected.  This includes descriptions of sampling, of respondent recruiting, of 
locating potential respondents, of training interviewers, of releasing cases for 
interviewing at particular times, and more.  The full array of electronic files documenting 
all phases of the data collection should be made public while protecting the identities of 
the individuals who were interviewed.   
 
 In addition, NASA should help analysts use the data by providing written 
guidelines on how to properly analyze the data in light of the study design.  No one 
knows the design complexities better than the NAOMS research staff.  So they should 
write documentation to help analysts understand the origins of and potential uses of the 
data set. 
 
 Just one illustration of how complex analysis of these data is involves the issue of 
multiple reporting of the same event.  One potential use of NAOMS data is to calculate 
the rates at which particular risk-increasing events happened during particular time 
periods.  NAOMS was designed to yield such estimates, but calculation of them must be 
done carefully.     
 
 Consider, for example, bird strikes.  An analyst might be tempted to simply count 
up the number of times that pilots who were interviewed during a particular time period 
(e.g., calendar year 2003) reported experiencing a bird strike.  Then, the analyst might be 
tempted to multiply this total by the ratio of the total number of licensed pilots during that 
time period divided by the number of pilots who completed interviews in the survey to 
yield a projected total number of bird strikes that occurred to the entire population of 
pilots. 
 
 However, multiple pilots witnessed each bird strike, and each bird strike could 
have been reported by each of those pilots.  Specifically, a collision of a bird with an 
airplane would have been witnessed by 2 pilots on aircraft with two cockpit crew 
members and by 3 pilots on aircraft with three cockpit crew members.  Thus, each bird 
strike had twice the probability of being reported by 2-crew aircraft pilots and three times 
the probability of being reported by 3-crew aircraft pilots.  So in order to calculate the 
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number of events accurately, the observed total number of events must be adjusted 
downward to account for this multiple reporting.   
 
 NAOMS was designed knowing that this sort of calculation must be carried out.  
The questionnaire collected information necessary to implement corrections for this 
multiple reporting.  Providing information to analysts about how to do this computation 
would be a valuable public service.  With substantial documentation accompanying the 
data, analysts can be sure to calculate statistics properly by taking into account all such 
analytic considerations. 

 
In addition to providing this documentation immediately, I would strongly 

recommend to NASA that they assemble and fund a “swat” team of suitable experts to 
conduct all possible analyses with the NAOMS data and issue an initial report of their 
findings as quickly as possible.  Subsequent reports can then be issued later as additional 
analyses are conducted. 

 
I assume that this “swat team’s” effort should build on the work that NASA has 

done already in constructing a final report on the data, which they planned to release later 
this year.  I have not seen a draft of that report and don’t know anything about its 
contents.  But if it is not completely comprehensive in addressing all issues that the data 
can address and completely comprehensive in fully documenting all procedural details of 
how the data were collected, I would recommend that its scope be expanded accordingly, 
with proper government funding to permit it to be done as well as all of the rest of 
NAOMS to date. 
 
The Future of NAOMS 
 
 One might imagine that the book has been closed on NAOMS and that clean-up 
activity is all that remains on this project.  But I believe that to think of NAOMS in these 
terms would forego a wonderful opportunity for NASA and for this government and for 
this country. 
 
 NAOMS data are not being generated by any other source.  And from all 
indications, the NAOMS data that were collected are reliable and valid.  Furthermore, our 
team’s public meetings with stakeholders indicated considerable enthusiasm for the sorts 
of data that NAOMS was intended to provide. 
 
 Therefore, I believe, the vision of a multi-faceted NAOMS data collection 
monitoring service was and is terrifically positive for everyone who flies on planes, 
everyone who works in the commercial aviation system, everyone who manufactures 
airplanes, and everyone who monitors and helps to optimize aeronautics in American.   
 
 Consequently, I recommend restarting NAOMS data collection where it left off 
and bring its potential fully into being.  Doing so would be a great service of this 
government to this country. 
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There has been some discussion recently of the notion that NASA has prepared 
NAOMS to be handed off to another organization to continue the data collection in the 
future.  Two organizations that have been mentioned in this regard are the Air Line Pilots 
Association (ALPA) and the Commercial Aviation Safety Team (CAST). 

 
 I believe that such a hand-off would be unwise, untenable, and unlikely to lead to 
successful continuation of NAOMS data collection.  The reason is that within the aviation 
safety community, NASA is uniquely qualified to carry out this work in an optimal form, 
for a series of reasons.   
 

First, NASA has built up a unique credibility and trust in the aviation safety 
community by running ASRS successfully over the years.  No other agency has the trust 
of all interested parties inside and outside of government the way NASA does.  This trust 
will enhance the likelihood that pilots, air traffic controllers, flight attendants, and 
mechanics will agree to participate in survey interviews.  NASA’s reputation for 
scientific excellence is especially important to allow NAOMS data to earn the trust that 
they deserve.   

 
Second, NASA has the scientific credibility and third-party objectivity to be able 

to collect data at a distance from those who run airlines, manufacture aircraft, and fly on 
those aircraft.  If the data collection were to be run by any interested party, their values 
might be perceived, rightly or wrongly, to have influenced the results they obtain and/or 
distribute.  This is a context in which government oversight and management of an 
information collection system run by a private sector contractor with considerable 
expertise is the best way to allow that system to be most effective and most helpful to all 
who can benefit from it. 

 
 Most importantly, I have not heard of any commitment made by ALPA, CAST, or 
any other private sector organization to commit funds to initiate and maintain continued 
NAOMS data collection using the same high-quality methodology that NASA developed.  
The benefits of ASRS data are obvious to all who use that growing dataset of anecdotes.  
Considerable added value can and should be created by making long-term commitment 
through appropriate funding to allow NASA to restart NAOMS data collection from 
pilots, air traffic controllers, flight attendants, and mechanics. 
 
 The members of this committee fly on commercial airlines, as do huge numbers 
of your constituents, including me.  I believe that we all deserve to fly on the safest 
possible system.  NASA’s efforts in building and carrying out NAOMS offer the 
opportunity to significantly enhance our safety by watching carefully what happens in 
real time and documenting risk-elevating events in ways that enable minimization of 
them.  As the aviation system grows and changes in the coming years, keeping a close 
eye on its functioning can only increase public confidence in air travel.  I therefore urge 
this committee to please take this opportunity to do what I believe your constituents 
would want: to reactive this valuable system under NASA’s roof.    
 



 19

Conclusion  
 
 The U.S. Federal Government in general and NASA in particular have a great 
deal to be proud of regarding NAOMS.  NAOMS was intended to fill a hole by creating 
an ongoing pipeline of valuable information for the public and for the private sector to 
enhance the welfare of all Americans.  It has succeeded in doing so and can continue to 
do so in the future.  Thank you for taking this opportunity to consider assuring that to 
happen.      
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