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The Aviation Safety Action Program (ASAP) is a voluntary, non-jeopardy 

reporting program supported by commercial airlines. The program provides pilots with a 

way to report unsafe occurrences, including their own errors, without risk of punitive 

action on the part of the airlines or the Federal Aviation Administration (FAA). Through 

a set of on-site visits to airlines with ASAP programs, deficiencies were identified in the 

way airlines collect ASAP reports from pilots. It was concluded that these deficiencies 

might be limiting the ability of airlines to identify hazards contributing to reported safety 

events.  

The purpose of this research was to determine if the use of an ASAP reporting 

form based on a human factors model, referred to as the Threat and Error Management 
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(TEM) model, would result in pilots providing a larger quantity and higher quality of 

information as compared to information provided by pilots using a standard ASAP 

reporting form. The TEM model provides a framework for a taxonomy that includes 

factors related to safety events pilots encounter, behaviors and errors they make, and 

threats associated with the complexities of their operational environment. A comparison 

of reports collected using the TEM Reporting Form and a standard reporting form 

demonstrated that narrative descriptions provided by pilots using the TEM Reporting 

Form included both a larger quantity and higher quality of information. Quantity of 

information was measured by comparing the average word count of the narrative 

descriptions. Quality of information was measured by comparing the discriminatory 

power of the words in the narrative descriptions and the extent to which the narrative 

descriptions from the two sets of reports contributed to a set of latent concepts. The 

findings suggest that the TEM Reporting Form can help pilots provide longer 

descriptions, more relevant information related to safety hazards, and expand on concepts 

that contribute to reported safety events. The use of the TEM Reporting Form for the 

collection of ASAP reports should be considered by airlines as a preferred collection 

method for improving the quantity and quality of information reported by pilots through 

ASAP programs. 
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Chapter 1. Introduction 

Within the aviation industry, threats to safety carry the potential for serious 

accidents and a significant loss of life (NTSB, 2010). Historically, mitigations for 

addressing safety risks have been reactive, occurring as a result of accidents (GAO, 

2009). Given the serious nature of airline accidents and the rapidly changing nature of the 

national airspace system, commercial airlines and the Federal Aviation Administration 

(FAA) have focused their efforts on proactive identification and mitigation of safety risks 

(Babbitt, 2011). The research completed for this dissertation supported the ongoing 

efforts by the FAA and the commercial aviation industry to identify and mitigate safety 

risks prior to an accident. In support of these efforts, the focus of this research was on the 

safety reporting processes used by airlines to collect information from pilots about safety 

events. The purpose of this research was to determine if the integration of a human 

factors model, referred to as the Threat and Error Management (TEM) model, into a 

safety reporting form would result in pilots providing a larger quantity and higher quality 

of information in their reports in comparison to information provided by pilots using a 

standard reporting form.  

Over the past 15 years, a voluntary commercial aviation safety program referred 

to as the Aviation Safety Action Program (ASAP) has provided airlines with a means to 

collect information from pilots on safety events that they have encountered during their 

completion of a scheduled commercial flight (FAA, 2000). ASAP is a voluntary reporting 

program supported by commercial airlines and regulated by the FAA. The program 
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enables commercial pilots to provide written reports of events they encounter during a 

scheduled commercial flight. The purpose of ASAP is to provide pilots with a way to 

report safety events, including errors they may have made, to their airline safety 

departments. Airlines throughout the United States support ASAP programs to increase 

their knowledge of safety events that may not be discoverable through other means. 

ASAP is referred to as a non-jeopardy reporting program, as pilots are able to report their 

own errors as well as other factors associated with a safety event without risk of 

disciplinary action on the part of either the airline management or the FAA.  

The first handful of airlines to start ASAP programs did so with the belief that 

effective safety enhancements would need to be based on the identification of infrequent 

yet high-risk events. These airlines also believed that pilots, operating on a daily basis in 

the national airspace system, would be the first exposed to hazards that could lead to 

high-risk safety events. There was further belief, held by both the airlines and the FAA, 

that airline safety departments were best suited to collect and extract meaningful 

information from ASAP reports and to develop mitigation strategies suitable to their own 

operations.  

At present, there are 92 airlines in the United States with FAA-approved ASAP 

programs (FAA, 2011a). Approximately 80% of the events that are reported by pilots 

through ASAP would not have been known to the airlines if the pilots had not submitted 

the report. Annual reviews of ASAP programs, as provided by airlines to the FAA 

suggest that this number is consistent across airlines (personal communication, May, 
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2004)
1. To date, ASAP is considered one of the most successful safety programs in the 

commercial aviation industry.  

The success of ASAP throughout the commercial aviation industry has provided  

evidence for the belief that pilots have access to information that would not otherwise be 

known to an airline, if that information had not been reported through an ASAP program. 

However, the belief that airline safety departments are best suited to collect and extract 

meaningful information from ASAP reports has not been demonstrated.  

The FAA and other government oversight agencies have become increasingly 

aware of the potential for reports collected through ASAP to be used to identify emerging 

hazards and gain insight into known high-risk issues. However, as the program has 

grown, there has been an increase in criticism directed towards both the airlines and the 

FAA for not utilizing information reported through ASAP to its full potential. Despite 

large yearly increases in the number of ASAP programs that have been initiated by 

airlines and approved by the FAA, there is a growing level of concern that the 

information collected through ASAP is being under-utilized. This concern is coming 

from the FAA, as well as government oversight groups (GAO, 2010).  

Although airlines are collecting information through ASAP programs, the 

quantity and quality of that information is often not sufficient to support efforts by the 

airlines to identify areas of their operations that need improvement. The current process 

                                                   
1 Information cited as resulting from personal communication was collected during on-site visits I completed 
with 6 commercial airlines.  These visits were completed September 2003 through May 2004. The airlines visited 
represent large commercial carriers that support FAA-approved ASAP programs. These airlines volunteered to 
participate in the research described in this dissertation, but required that they remain anonymous. 
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that airlines are using to collect ASAP reports have not focused on capturing information 

from pilots as to why a reported event occurred or the complications pilots encountered 

that led to the event.  

The research described in this dissertation was completed to determine if the use 

of a human factors model could improve the quantity and quality of information provided 

by pilots through ASAP programs. The research completed included a review of airline 

practices for collecting and utilizing ASAP reports. Following this review, a reporting 

form for the collection of ASAP reports was developed. The structure and factors 

included in this reporting form were based on a human factors model referred to as the 

Threat and Error Management (TEM) model. This reporting form was put into use by an 

airline with an active ASAP program to collect ASAP reports from pilots. 

Description of Research Completed 

The purpose of this research was to determine if the use of an ASAP reporting 

form based on the TEM model would result in pilots providing a larger quantity and 

higher quality of information as compared to information provided by pilots using a 

standard reporting form. The ASAP reports used to complete this comparison were 

provided by an airline that used a standard reporting form for the collection of their 

ASAP reports and then switched to the reporting form developed based on the TEM 

model. The standard reporting form that had been in use by the airline included a set of 

questions related to when, where, and what type of event occurred as well as a section for 

pilots to provide a narrative description of the event. The questions included in this form 
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were structured in a single continuous page. This standard reporting form was similar to 

the types of reporting forms commonly used by other airlines with ASAP programs 

across the industry.  

The reporting form developed for this research was based on the Threat and Error 

Management (TEM) model. This reporting form was used as a replacement for the 

standard reporting form that was being used by the airline at the beginning of this 

research project. The TEM model provides a framework for a taxonomy that includes 

factors related to the types of events that pilots might encounter during a flight, behaviors 

and errors they may make, and complications associated with the operational 

environment they work in. The new form utilized the TEM model by placing the factors 

represented in the taxonomy in a structured format that prompted the pilots to review the 

factors prior to completing their narrative description of the reported event. This 

reporting form was designed so the taxonomy of event types, pilot errors, and threats, as 

referenced in the TEM model, were provided as options for the pilots to select if the 

factor related to their reported event. The framework supported by this form is referred to 

as a structured interview process. 

The purpose for the comparison of the two types of reporting forms was to 

determine if the use of a reporting form based on the TEM model would result in pilots 

providing a larger quantity and higher quality of information in the narrative descriptions 

of their reported events as compared to the information in the narrative descriptions 

provided by pilots using a standard reporting form. The narrative descriptions from the 
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ASAP reports were collected by the participating airline during two separate time-periods 

and with the two report collection forms. The first set of ASAP reports were collected 

from pilots using the standard reporting form and the second set of reports were collected 

from pilots using the form based on the TEM model.  

The difference in the quantity of information contained in the narrative 

descriptions was measured by comparing the average word count of the narrative 

descriptions represented in the two sets of ASAP reports. Difference in the quality of 

information was measured by comparing the discriminatory power of the words in the 

narrative descriptions of each set of reports and the extent to which the narrative 

descriptions from each set of reports contributed to a set of latent concepts.  

Two predictions were made as part of this research. First, it was predicted that 

including the TEM model as part of a structured interview process in a self-reporting 

form would prompt pilots to provide a larger quantity and higher quality of information 

in their narrative descriptions of the event they encountered than pilots using a reporting 

form that did not expose them to the TEM model. The purpose for the integration of the 

TEM model into the reporting form was to encourage pilots to reflect and expand on the 

complexities of their operating environment, their management of these complexities, and 

the role of these factors in the reported event. The assumption supporting this integration 

was that pilots’ exposure to the TEM model as part of their completion of a report, would 

result in the pilots providing a level of detail in their narrative description that included 

references to the contributing factors that led to the reported event.  
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The second prediction made was that narrative descriptions with a larger quantity 

and higher quality of information would provide airlines with more actionable 

information to address reported safety issues. Actionable information is information that 

can be used by an airline to identify, comprehend, and prioritize factors contributing to 

reported events. The accuracy of the first prediction, that a report collection form based 

on the TEM model would result in a larger quantity and higher quality of information, is 

demonstrated by the results described in this dissertation. The prediction that an increase 

in quantity and quality of information will provide airlines with more actionable 

information is discussed following a description of these results. 

Timeline of Research  

The research described in this dissertation started in September 2003 as a project 

through The University of Texas Human Factors Research Project (UTHFRP) and funded 

by the FAA Office of System Safety. Table 1 includes a timeline and description of this 

research. 
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Table 1  Research Timeline and Description 

 
September 2003 - 
May 2004  

On-site visits to 6 airlines with ASAP programs. 

 
The first research task included on-site visits to 6 airlines with active ASAP 
programs. These visits were completed during a 9-month period starting in 
September 2003. 

 
January 2004 - 
December 2004 
 

TEM Report Form designed and developed.  
 
This work included collaboration with airline subject matter experts on the design 
and development of the TEM Reporting Form for ASAP report collection. 

 
June 2004 -  
July 2004  

Review of human factors models and taxonomies supported in the aviation industry. 
 
This research included a review of human factor models and taxonomies used by 
airlines to support their safety programs. This review was completed to identify an 
appropriate taxonomy and set of factors to include in the ASAP reporting form. 

 
August 2004 - 
December 2004   

Customization of the ASAP TEM Taxonomy. 
 
This work included revisions to the LOSA (Line Operations Safety Audit) TEM 
taxonomy to support the TEM Reporting Form. This work was conducted in 
collaboration with airline subject matter experts. 

 
January 2005   

The first airline started collecting ASAP reports using the TEM Reporting Form. 
 
This airline volunteered to provide the ASAP reports used to complete the 
comparisons of information quantity and quality described in this dissertation. 

 
December 2005  

Helios Airways accident case study completed. 
  
A case study of the Helios Airways accident was conducted at The University of 
Texas at Austin Human Factors Research Project.  Representatives of the airline 
industry requested completion of this case study. These airlines collaborated on the 
development of the TEM Reporting Form and provided the ASAP reports used in 
the research covered in this dissertation. 

 

 The research described in this dissertation began with a set of on-site visits with  

six airlines who provided access to their Aviation Safety Action Programs (ASAP) 

reports and agreed to allow employees within their safety departments who worked with 

the ASAP reports to be interviewed. The primary objective for these visits was to gain 

insight into the type of information pilots were reporting and the level of detail they were 

providing regarding factors that may have contributed to their reported event. During the 
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visits information was gathered on how these airlines were collecting ASAP reports from 

pilots, what type of information was being collected, and how the airlines were using the 

information contained within the reports to address safety concerns. Information was 

acquired regarding the extent to which airlines were able to make improvements to their 

safety programs based on information included in ASAP reports and what information 

they felt was missing from the reports. The visits included meetings with airline safety 

analysts, ASAP Event Review Committee (ERC) members who review all ASAP reports 

submitted to the airlines, and ASAP managers. 

This review of the ASAP programs focused on three main processes supported by 

the airlines. These processes included: 

1. How airlines collected ASAP reports from pilots, 

2. How ERC members deduced information from the reports, and  

3. How airline safety analysts identified hazards and characterized safety events 

described in the ASAP reports.  

 

One of the primary conclusions derived from the on-site visits was that the 

airlines were not satisfied with the level of detail pilots were providing in the narrative 

descriptions of their ASAP report. Several of the airline safety analysts and ASAP 

managers stated they were certain that pilots had knowledge of more information than 

they were providing in their reports (personal communication, May 2004). From these 

visits and through the discussions with the airlines, it was concluded that it may be 

possible to gather additional information from pilots through their use of an enhanced 

reporting form, if this form prompted pilots to consider their role in the event and the 
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impact the operational complexities had on the occurrence of the event. Based on the 

information gathered during the on-site visits, it was concluded that exposure to a human 

factors model as integrated into a reporting form could potentially prompt pilots to 

provide a more detailed description of factors contributing to their reported event.  

Following the on-site visits, a review of human factor models was completed. The 

human factor models that were reviewed were either mentioned by the airlines during the 

on-site visits or used within the aviation industry. Based on the review of several human 

factor models, the TEM model was selected as the framework for designing the new 

ASAP reporting form. This decision was made based on the fact that the TEM model was 

originally developed to record the behavior of pilots in their operational environment, the 

same environment pilots would be describing in their ASAP reports. The TEM model and 

supporting taxonomy provided the best option for a human factors model but the 

references included in the taxonomy required some revisions. The revisions included 

changes to the TEM taxonomy so that it would conform to the requirements the airlines 

identified during the review sessions and support a structure that could be used in a 

reporting form.  

In 2004, the design and development of the reporting form using the TEM model 

and revised taxonomy was completed. This reporting form is referred to as the TEM 

Reporting Form. The form was designed so that it could be hosted by airlines and 

accessed by pilots as part of the airline’s internal company website. In January 2005, the 

first airline made the TEM Reporting Form available for pilots to use to submit ASAP 
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reports. This airline provided the ASAP reports that were used for the comparisons of 

information quantity and quality described in this dissertation.  

The following section includes a description of a case study of an aviation 

accident. This accident occurred in August 2005. The case study was completed in 

December 2005 at the request of several airlines. The case study included reports that 

were collected by three airlines using the TEM Report Form. The case study provides a 

specific example of the type of information ASAP reports can provide and how this 

information can be used to identify factors that can lead to accidents. The case study 

demonstrates the importance of pilots providing contributing factor information as part of 

their description of their reported event.  

Case Study: Helios Airways Flight 522 

In December 2005, several airlines gathered at The University of Texas Human 

Factors Research Project (UTHRFP) to support a case study of pressurization issues 

occurring in the Boeing 737 aircraft as reported by pilots through ASAP. The motivation 

for the airlines to initiate the case study was based on an accident that occurred outside 

the United States. The accident involved a Boeing 737 aircraft. This was the same type of 

aircraft operated by the airlines requesting the study. The following is a summary of this 

accident.  

On August 14, 2005, Helios Airways Flight 522 departed Larnaca, Cyprus headed 

for Prague and crashed north of Varnavas, Greece. The crash resulted in the death of all 
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115 people and 6 crewmembers including the pilot and co-pilot. The accident is the third 

largest fatal aviation accident on record for 2005 (NTSB, 2011).  

After a full investigation of the crash, completed by the Hellenic Air Accident 

Investigation and Aviation Safety Board (AAIASB), it was determined that the aircraft 

had run out of fuel (AAIASB, 2006). Through further investigation and analysis of the 

aircraft’s flight data recorder the following reasons were identified as why the flight crew 

allowed the aircraft’s fuel to be depleted.2  First, it was concluded that the aircraft did not 

properly pressurize due to the pilots not recognizing the cabin pressurization mode 

selector was in the manual setting instead of the proper automated setting. Secondly, it 

was concluded that the crew did not properly interpret and respond to the cabin altitude 

warning alert. The lack of appropriate flight crew response to the cabin altitude warning 

alert resulted in the pilots’ incapacitation due to oxygen deprivation. Following the 

incapacitation of the flight crew, the aircraft continued to operate in an automated flight 

mode until running out of fuel approximately 25 miles southeast of Athens, Greece. 

Boeing 737 aircraft are equipped with a warning alert that will sound if the cabin 

altitude exceeds 10,000 feet, indicating that the aircraft is not properly pressurizing. The 

purpose of the cabin altitude warning alert is to notify the crews that the aircraft has not 

properly pressurized, prompt them to use oxygen masks and descend to a flight level 

below 10,000 feet, where atmospheric pressure is sufficient to support unassisted 

breathing.  

                                                   
2 The flight data recorder is a device that records specific aircraft performance parameters and is normally 
located in the tail of the aircraft.  
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One of the important conclusions from the Helios Airways accident was based on 

actions that the flight crew was believed to have taken following the annunciation of the 

cabin altitude warning alert. It is believed that the flight crew not only continued to 

ascend the aircraft above 10,000 feet after the cabin altitude warning alert sounded but 

may have attempted to de-activate the system responsible for the alert (Evans, 2006). 

During this time, the aircraft continued to climb to a higher altitude resulting in a 

complete lack of pressurization of the aircraft. The non-pressurization of the aircraft 

cabin eventually caused the incapacitation of all individuals on board including the 

captain and first officer. As a result, the aircraft continued to operate via the autopilot and 

eventually ran out of fuel. The final report from the AAIASB concluded that the accident 

was the result of pilot error in managing the pressurization of the aircraft.  

 Table 2 provides a list of the causes of the Helios Airways Flight 522 accident as 

identified by the AAIASB. 

 
Table 2  Causes Identified by AAIASB that Contributed to the Helios Airways Flight 522 

Accident 

 
Direct causes: 

1. Non-recognition that the cabin pressurization mode-selector was in the manual position during the 
performance of the Preflight procedure, the Before Start checklist, and the After Takeoff checklist. 

 
2. Non-identification of the cabin altitude warning alert and other warnings and the reasons for the 

activation of the warnings (Cabin Altitude Warning Alert, Passenger Oxygen Masks Deployment 
indication, Master Caution). 

 
3. Incapacitation of the flight crew due to hypoxia, resulting in the continuation of the flight via the 

flight management computer and the autopilot, depletion of fuel and engine flameout, and the 
impact of the aircraft with the ground. 

 
Latent causes: 
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1. Operator’s deficiencies in the organization, quality management, and safety culture. 
 

2. Regulatory Authority’s inadequate execution of its safety oversight responsibilities. 
 

3. Inadequate application of Crew Resource Management principles. 
 

4. Ineffectiveness of measures taken by the manufacturer in response to previous pressurization 
incidents in the particular type of aircraft. 

 
Note: Information compiled from the Air Accident Investigation and Aviation Safety Board (2006). 
Aircraft Accident Report: Helios Airways Flight HCY522.  

 

A few months following the Helios Airways Flight 522 accident, a small group of 

airline representatives and researchers from UTHFRP and Saint Louis University met to 

discuss the accident.  The group completed a review of a set of ASAP reports that were 

identified as including pressurization issues reported by pilots operating Boeing 737 

aircraft. The purpose of the review was to determine if any of the reports included 

references to the pilots confusing the cabin altitude warning alert with the take-off 

configuration warning alert. The airlines were asked to provide ASAP reports that 

referenced cabin pressurization issues and issues with the cabin altitude warning alert. 

The reports were pulled from the airlines ASAP database and de-identified for airline or 

pilot information. One hundred and twenty-eight reports were submitted and reviewed by 

members of the working group, UTHFRP and Saint Louis University. Following a full 

review of the ASAP reports it was found that not only were pilots experiencing similar 

types of cabin pressurization issues in the Boeing 737 aircraft but the confusion 

surrounding the interpretation of the altitude warning alert that the Helios Airways Flight 

522 crew experienced was evident in the ASAP reports. Fifty-eight of the reports 
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referenced a similar type of confusion as experienced by the Helios Airways crew. The 

following is a paraphrased excerpt from a pilot report describing this confusion.  

Flight crews are not accustomed to associating an intermittent 

alert with the cabin altitude warning system. During the Captain’s cockpit 

setup the intermittent alert is tested by advancing a throttle to check the 

takeoff warning system. Like Pavlov’s dogs, this forms the habit pattern of 

only associating that sound with that system. There is no test performed on 

the cabin altitude warning system and as a result, there is no particular 

sound flight crews are trained to associate with that system. Hearing the 

intermittent alert only served to reinforce in our minds that we were 

dealing with an air/ground sensing/takeoff warning alert problem, and 

distracted us from the actual and more serious problem of losing cabin 

pressure (ASRS Anonymous Report, October 2010).
3
 

What was concluded from the review of ASAP reports was that it was not 

uncommon for crews to mistake the cabin altitude warning alert for an alert that is 

sounded when pilots completed a check of the takeoff configuration settings or the 

takeoff warning system. In the Boeing 737 aircraft, the same annunciation alert will 

sound when pilots complete their check of the cockpit setup prior to takeoff and if cabin 

altitude exceeds 10,000 feet.  

The accident investigation of the Helios Airways Flight 522 accident has since 

been investigated by the NTSB and other aviation accident groups.  These investigations 

all identified a design issue with the cabin altitude and takeoff warning alerts. (Evans, 

2006; Kamaniski-Morrow, 2006; NTSB, 2006). These investigations replicated what the 

                                                   
3 Paraphrased excerpt of pilot’s description retrieved from the Aviation Safety Reporting Program (ASRS). 
http://asrs.arc.nasa.gov. 
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accident investigators had found and reference pilot confusion in interpreting the warning 

alert.  

The critical importance of the outcome of the case study completed following the 

Helios Airways Flight 522 accident is not based on the conclusions of the post-hoc 

analysis of ASAP reports. The accident investigators had identified pilot confusion and 

the Boeing 737 design flaw regarding the similar alert as causal factors in the Helios 

Airways Flight 522 accident. What impressed the working group supporting the case 

study was the fact that similar types of problems were occurring within their own 

operations and, perhaps most strikingly, this information was presented in reports that 

pilots were voluntarily reporting through ASAP. It was also noted that a subset of the 

reports that had been collected using the TEM Reporting Form provided detailed 

descriptions of the factors leading to the reported pressurization events. These reports 

provide more detailed descriptions of the factors leading to the pressurization issues, 

including pilots’ references to their own behaviors in managing the event.  

The Helios Airways Flight 522 accident case study demonstrated the importance 

of airlines having access to detailed information in the narrative descriptions of ASAP 

reports. It was evident during the review of ASAP reports that this level of detailed 

information needed to include references to factors contributing to the reported events. 

The information the airlines were searching for in the narrative descriptions included 

details regarding the complexities of the pilots’ working environment and pilots’ 

reactions to these complexities. With this level of detailed information, the airlines could 
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estimate the potential impact the reported event could have on their own operations and 

start to derive mitigation strategies to alleviate this impact.  

The results of the case study raised the question:   

Could the airlines have used ASAP reports to identify and mitigate the factors 

that led to the Helios Airways accident before the accident occurred? 

 

This dissertation covers the following topics:  

Chapter 2. The FAA’s plans for increased capacity in the national airspace system 

and proactive approaches to safety that are being supported in the 

commercial aviation industry. 

 

Chapter 3. A history of voluntary reporting programs and the status of ASAP in 

the commercial aviation industry. 

 

Chapter 4. Findings from a review of ASAP programs completed during a set of 

on-site visits, including a detailed look at deficiencies in ASAP report 

collection and use. 

 

Chapter 5. A review of human factor taxonomies used to support the collection 

and categorization of incidents and accidents. 

 

Chapter 6. A description of the design and development of the TEM Reporting 

Form and how the TEM model and taxonomy were integrated into the 

reporting form. 
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Chapter 7. A description of how ASAP reports are used by airlines and how these 

uses relate to the measures of quality and quantity selected to 

compare the information contained in the narrative descriptions from 

the TEM Reporting Form and the Standard Reporting Form. 

 

Chapter 8. A statement of the two hypotheses referencing the comparison of the 

quantity and quality of information in the narrative descriptions 

provided by the TEM Reporting Form and the Standard Reporting 

Form. 

 

Chapter 9. Methodology used to compare the quantity and quality of the 

information from the narrative descriptions of the ASAP reports 

collected using the TEM Reporting Form and the Standard Reporting 

Form. 

 

Chapter 10. Descriptive statistics from each set of ASAP reports collected through 

the use of the TEM and Standard reporting forms, including a 

discussion of the similarities and differences between the two report 

sets. 

 

Chapter 11. Results from testing the hypotheses including a comparison of the 

quantity of information in the narrative descriptions as measured by 

word count, and a comparison of the quality of information in the 

narrative descriptions as measured by discriminatory power and 

contributions made to a set of latent concepts. 

 

Chapter 12. Summary of the results including how the findings relate to tasks 

completed by ASAP analysts and limitations in the methodology. 
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Chapter 13. Discussion of the relevance of the results in relation to the use of 

ASAP information by airlines and the role of ASAP in the 

information sharing initiatives currently supported in the aviation 

industry.  
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Chapter 2. Current Trends in Commercial Aviation Safety Research 

The following chapter provides information on how the Federal Aviation 

Administration (FAA) is planning for increased capacity in the national airspace system 

and how proactive approaches to safety are being supported by both the airlines and the 

FAA. This chapter includes a description of the changes that have taken place in aviation 

safety over the last 20 years and how these changes have encouraged the development of 

the Threat and Error Management (TEM) model, the Aviation Safety Action Program 

(ASAP), and the movement of the airlines towards proactive approaches to safety. 

In the early 1990s the Boeing Company published an article in Aerospace, the 

Royal Aeronautical Society journal, stating that pending the continued growth of the 

commercial aviation industry, by the year 2005 there would be an average of 15,000 

commercial aircraft operating throughout the world (Condit & Cosgrove, 1990). They 

further predicted that with this growth, the occurrence of accidents would increase along 

with the projected rate of air traffic. Their prediction stated that with the continued 

growth of air traffic, the aviation industry could experience a major accident every 20 

days. 

A look at the current state of the commercial aviation industry in 2010 supports 

the growth prediction made by the Boeing Company. Between 2001 and 2010, U.S. 

airlines transported approximately 6.9 billion passengers both within and outside the 

United States (BTS, 2011). As of 2010, there are over 18,000 commercial aircraft 

operating around the world (Boeing, 2010). With the exception of a drop in passenger 
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travel following the events of September 11, 2001, the predications surrounding the 

growth of the commercial aviation industry that the Boeing Company projected have 

been fulfilled.  

What have not been fulfilled are the predictions that the Boeing Company made 

regarding commercial aviation accidents. From 2001 to 2009 there were a total of 15 fatal 

commercial aviation accidents (NTSB, 2010). Statistics from the National Transportation 

Safety Board (NTSB) demonstrate that despite the rise in commercial aviation travel and 

the increase in air traffic, commercial aviation accidents rates, including measures of 

fatalities, injuries, and major aircraft damage, have not increased (NTSB, 2010). What 

the NTSB statistics demonstrate is a steadily growing air traffic rate and a stable accident 

rate.  

Each year the success stories of the commercial aviation industry to maintain a 

low accident rate are reported to the United States Congress. Although these success 

stories represent the positive impact aviation safety initiatives have on commercial flight 

operations, the FAA continues to face potential cuts to its aviation safety research and 

development divisions. In February 2011, the FAA Reauthorization and Reform Act of 

2011 was introduced and included a $4 billion reduction in the FAA funding over a 4-

year period (HTIC, 2011). Similar cuts occurred in 2007 at the National Aeronautics and 

Space Administration (NASA), where funding for aeronautics research was reduced by 

22% (OMB, 2007).  
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Commercial Aviation Accidents Rates and Growth of the Air Transportation 

System 

Often cited as support for such federal and national agency budget cuts to aviation 

safety research is information regarding the stabilized rate of commercial aviation 

accidents. Figure 1 provides information on the rate of major commercial aviation 

accidents, incidents, and injuries by aircraft hours flown (NTSB, 2009).
4
 

 
________________________________________________________________________
Source: National Transportation Safety Board (2009). Accidents, Fatalities, and Rates, 1990 - 2009, 14 
CFR 121. Retrieved January 12, 2011, from http://www.ntsb.gov/aviation/stats. 
 
Figure 1   NTSB Reported Accidents Rates by Million Hours Flown 

                                                   
4 Data included in Figure 1 represent aircraft hours flown by commercial air carriers who operate under FAA 
classification 14CFR Part 121. These airlines represent major commercial airlines that are certified by the FAA 
to carry passengers on scheduled flights.  
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As these statistics on accident rates and air traffic growth demonstrate, the 

number of people electing to travel by air is rapidly increasing. Despite this growth, the 

findings presented in Figure 1 demonstrate the commercial aviation industry as 

experiencing the lowest accident rates in over 20 years. The information presented in 

these figures raises the question:  

Why continue to fund research and development focused on commercial aviation 

safety if the rates of accidents are so low? 

Changes to the National Airspace System: Planning for Increased Capacity 

The Boeing Company’s annual market outlook predicts by the year 2029 there 

will be a total of 36,300 new airplanes operating in national and international airspace 

(Boeing, 2010). The FAA predicts commercial airlines in the United States will increase 

their transportation of passengers to over 1 billion passengers per year by 2021 (FAA, 

2011b). To prepare for this growth the FAA has developed a set of initiatives to support 

advancements to the operation and organization of the national airspace system. These 

initiatives, outlined by the FAA’s Operational Evolution, include programs focused on 

the research and development, testing, implementation and monitoring of capabilities that 

will support the anticipate growth of the national airspace system (FAA, 2008).  

The FAA’s goal for the Operational Evolution Plan is to support the national 

airspace system to move towards the Next Generation Air Transportation System 

(NextGen). The list of initiatives outlined in this plan focus on the capabilities being 

developed through the NextGen programs. These programs will support the growth of the 
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national airspace system, including growth of airline operations, airport facilities, air 

traffic control (ATC) agencies, aircraft and avionics manufacturers, and regulatory 

facilities. For example, the initiatives focused on high-density airports will increase the 

capability of these airports to handle a larger percentage of arrivals and departures. These 

capabilities include satellite surveillance technology that enables aircraft to navigate in 

closer proximity. Table 3 includes a summary of initiatives the FAA has identified as 

priorities for expanding the capabilities of the national airspace system. 

Table 3  Summary of Initiatives in the FAA Operational Evolution NextGen Plan 
 
Air Traffic Operation Domain 

1. Initiate trajectory-based operation. 
2. Increase arrivals/departures at high-density airports. 
3. Increase flexibility in the terminal environment. 
4. Improve collaborative Air Traffic Management. 
5. Reduce weather impact. 
6. Increase safety, security, and environmental performance. 
7. Transform Air Traffic facilities. 

 
Airport Development Domain 

1. Provide increased landing and takeoff capacity at airports. 
2. Reduce airspace and taxi constraints on airport service and terminal areas. 
3. Establish airport construction safety initiatives. 
4. Establishment of enhanced capabilities for unpredicted terminal environment events. 

 
Aircraft and Operator Domain 

1. Implementation and enhancements to Performance Based Navigation. 
2. Implementation and enhancements Automatic Dependent Surveillance-Broadcast. 
3. Expansion of communication and navigation capabilities for oceanic airspace. 
4. Expansion of capabilities for low visibility operations. 
5. Avionics safety enhancements for general aviation aircraft. 
6. Expansion of research and development of alternative fuel technologies. 

 
Note: Adapted from Federal Aviation Administration (FAA). (2008). Federal Aviation Operational 
Evolution: The NextGen Plan. Washington, DC: Federal Aviation Administration: Office of Aviation 
Policy and Plans. 
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In preparation for the predicted growth of the air transportation system, the FAA 

has characterized the NextGen programs as supporting the most extensive set of 

improvements to aircraft systems and operations in the history of aviation (FAA, 2005). 

The following statement was provided by Nicholas Sabatini, the Associate Administrator 

for Aviation Safety for the FAA, at a Department of Transportation testimony before the 

United States Congress in September 2006. In this statement, Sabatini describes the 

challenges the FAA faces with making improvements to address the current and predicted 

growth of the air transportation system.  

At the FAA, our eyes are focused on the NextGen vision while 

using existing technology to provide important and tangible operational 

benefits now. We are finding ways to make existing capacity work more 

efficiently through advanced technology and operational improvements. 

Research is underway to explore ways of safely achieving reductions in 

separation standards, allowing for greater density of operations, which 

the anticipated increase in air traffic congestion will demand. We are also 

examining the human factors implications of super density operations and 

traffic control automation.  (Sabatini, September 28, 2006)  

 

As shown in Figure 1 accidents and serious incidents have remained low but as 

airlines have started to collect information outside of large-scale accidents, concerns have 

been raised about less consequential but numerous events related to increased traffic. 

These types of concerns include, but are not limited to, increased runway incursions 

occurring at airports, maintenance issues related to a large number of airlines operating 

aging aircraft, experience levels of newly hired pilots and air traffic controllers, pilot 
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fatigue, and potential operational influences on the safety of operations at merging and 

bankrupt airlines (NTSB, 2009). The increased occurrence and potential impact of these 

types of events, coupled with the large changes the FAA is proposing through the 

capabilities being developed under NextGen programs, have the potential to affect the 

processes that have been established over the last 20 years to maintain a low rate of 

accidents. As a result, there is a serious, impending need for a proactive approach for the 

collection of information to identify potential safety risks and contributing factors to 

these risks in the national airspace system.  

The FAA, as well as industry-supported groups, like the Commercial Aviation 

Safety Team (CAST) and the International Civil Aviation Organization (ICAO), have 

refocused their resources away from accident investigations to a more proactive approach 

to collecting and utilizing information from the regular operations completed across the 

national airspace system (JPDO, 2009; Wall, 2006; Fiorino, 2005; Kotaite, 2005). This 

approach has been promoted as a more effective and more cost-efficient method for 

airlines and for the FAA to support when attempting to manage issues resulting from the 

changes occurring across the national airspace system.  

Movement towards a Proactive Approach to Safety 

Government officials as high as the FAA’s Administrator have stated that in order 

to maintain the current low rate of accidents during the expansion of the national airspace 

system, a shift in focus to proactively identify, address, and monitor precursors to high-

risk incidents must be advanced (Babbitt, 2009). Accidents provide information that 
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drives a reactive response that focuses on what primary individual or organization is to 

blame. This approach to maintaining a safe operation is referred to as a reactive approach. 

This approach tends to focus on the identification of a single source or root cause. A 

reactive approach to safety is limiting in that an understanding of multiple factors that led 

to the identified single cause can be overlooked. 

An alternative approach to safety is a proactive approach. A proactive approach to 

safety is defined as an organization’s policies, processes, and measurement strategies that 

focus on the ongoing identification of safety hazards in their operational environment and 

the establishment of mitigation strategies to reduce the risk associated with these hazards 

(ICAO, 2009). A safety hazard is defined by ICAO (2009) as any issue, condition, action, 

or set of contributing factors that compromise the safety of an aircraft or a flight crew.  A 

proactive approach to safety focuses on the collection of information, including but not 

limited to operational data like air traffic routings, digital data from an aircraft’s flight 

data recorder, and event-based data like ASAP reports.  

A goal in establishing a proactive approach to safety is to use multiple sources of 

information to identify emerging issues before these issues can combine and escalate into 

events that are more serious. The objective for using multiple sources of information is to 

gain insight into the range of factors that can lead to an unsafe event. The identification 

of multiple contributing factors is one of the goals of supporting a proactive approach to 

safety. This information can be used to help airlines understand the range of 

circumstances pilots or other operators encounter and why they managed the event in the 
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manner that they did. Proactive safety assessments require airline analysts to gather as 

much information as possible about a given safety issue. This depth of information is 

needed by airlines to establish a full characterization of the operational environment that 

led to an unsafe event. With this information, the airline can address identified hazards by 

establishing specific mitigation strategies. 

A mitigation strategy can include a range of interventions, such as increased 

training for pilots on a specific procedure or a change in the policies the airline 

recommends regarding the workflow pilots normally follows to complete their tasks. 

Mitigation strategies can also extend beyond the airline and, for example, include fixes to 

identified issues with air traffic controllers, aircraft manufacturers, or airport authority. 

These types of mitigations normally require support by the FAA, but airlines with a 

proactive safety program can share information specific on hazards they have identified 

to help industry groups and the FAA to build effective system-level mitigation strategies.  

The last goal of a proactive approach to safety is for airlines to establish an on-

going awareness of the safety of their operations. In order to support this goal, airlines 

must establish processes to measure the extent to which a mitigation strategy is working. 

The successful monitoring of operations and measurement of the on-going effectiveness 

of a mitigation strategy requires a reliable feed of information from the airlines’ 

operations into their safety department.  

A proactive approach to safety includes the identification of contributing factors 

that could led to accidents, the development of mitigation strategies to reduce the 
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influence or eliminate the contributing factor, and a process to monitor operations that 

related to the mitigation. The result of a proactive approach to safety is an increase in 

airlines knowledge of what types of contributing factors may have the potential to result 

in an accident or serious incident, an increase in their ability to target specific areas of 

their operations for improvements, and an increase in their awareness of the safety of 

their operations.  

The following sections include three approaches airlines are integrating into their 

safety departments to support a proactive approach to safety.  

The Safety Management System  

A Safety Management System (SMS) is a safety program based on a proactive 

and systemic approach to safety (ICAO, 2009). Safety Management System programs are 

used to identify, address, and monitor hazards that have been identified and prioritized by 

airlines as affecting the safety of their operations. As a systemic approach to safety, the 

framework of SMS is based on the principles of quality management. These principles 

focus on maintaining an established set of safety objectives related to an organization’s 

productivity, management structure, policies and procedures, and resources (Stolzer, 

Halford, & Goglia, 2010). Airlines with a strong SMS program will have integrated the 

data collection processes, information analysis, and mitigation strategies they have used 

to support a proactive approach to safety into a set of procedures that can monitored, 

measured, and reported on.  
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In a step that further acknowledged the critical importance of data collection 

efforts for aviation safety, the International Civil Aviation Organization (ICAO) took 

action in 2006 that required that all member countries to implement SMS standards for 

commercial airline operators (ICAO, 2009). Following the ICAO requirement,  the FAA 

has required the development and support of SMS programs throughout the U.S. aviation 

industry (FAA, 2010). The FAA’s requirements for establishing an SMS program include 

four components necessary for an organization to maintain a proactive approach to 

managing safety. 

Safety Policy: These processes define how an organization will regulate safety as 

an integral part of its operations, and establish SMS requirements, responsibilities, 

and accountabilities. 

 

Safety Risk Management (SRM): These processes are used to identify hazards and 

assess the risk associated with identified hazards. These processes require the 

organization to support the establishment of data collection and analysis 

capabilities. These processes should be embedded within the organization’s 

ongoing operations. 

 

Safety Assurance: These processes include the management functions that 

systematically ensure organizational products or services meet or exceed safety 

requirements. This step includes the processes used to ensure safety, including 

audits, evaluations and inspections, and data monitoring. 

 

Safety Promotion: These processes support the training, communication, and 

dissemination of the information required to support established policy, risk 

management, and assurance processes as well as the promotion of mitigation 
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strategies. These processes support the integration of the products developed 

through the SMS program into the organization’s operations. 

 

The components of an SMS program relate in the following ways. Within an SMS 

program, improvements that are made to airlines’ operations are monitored through the 

SRM process. As the information source supporting an SMS, SRM supports the 

identification, assessment, and analysis of potential hazards to safety. Hazards are 

considered potential precursors or contributing factors to accidents or incidents identified 

within the environment where the SRM information collection process has been 

implemented. The critical component of SRM processes is that the processes must be 

capable of gathering information directly from the individuals operating within the 

organization that supports the SMS process. The Safety Risk Management processes of 

an SMS program provide a feed of information that enables the organization to 

characterize its operations.  

The Safety Assurance component of the SMS includes management tasks that 

ensure an organization supports the safety standards that have been identified and 

established by the SMS implementation. Safety Assurance can be supported through a 

range of tactics that may include mandated policies or regulatory processes. The goal of 

this component of an SMS program is to monitor and validate that individuals within the 

organization uphold the changes, interventions, or other types of mitigations strategies.  

Safety Promotion includes the tasks the organization employs to help to ensure 

safety-related changes are supported throughout the area of the organization targeted for 
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the change. For airlines, Safety Promotion practices include providing pilots or other 

employees with feedback on actions that the airline has taken to address issues and 

making lessons learned or recommendations of best practices readily available to pilots or 

employees. Airlines which actively promotes safety changes throughout the company and 

rewards pilots or other employees for reporting safety issues and adhering to airline-

initiated changes is considered to have a strong safety culture ( Helmreich & Merritt, 

1998; Reason, 1997).  

An SMS program is based on a cyclical process, where a system is improved on 

through an initial set of adjustments and maintained by a continuous monitoring process. 

The monitoring process in turn provides information on the status of the system. The 

cyclical process of SMS is supported by data collection, analysis, and interpretation of 

information. This information is implemented into the organization in the form of 

adjustments and promotion. The systems impacted by the changes are then monitored. 

See Figure 2 for a visual representation of the components of an SMS program.  
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Note: Figure adapted from International Civil Aviation Organization (ICAO). (2009). Safety Management 
Manual, Second Edition. (Doc 9859-AN/474). Montreal, Canada: Regional Headquarters. 
 
Figure 2  Cyclical Model of a Safety Management System 

An essential feature of an SMS program is the collection of data. Data collection 

is essential not just for establishing an SMS program but for maintaining the 

effectiveness of that program over time. An effective SMS program requires a continuous 

flow of data about the system being managed. This flow of information is what is needed 

to support the SRM component of the SMS program. Safety Risk Management is the 

stage in the SMS program where the airline must identify and prioritize hazards in their 

operational environment.  

The actions of ICAO and the FAA included specific requirements with regard to 

the establishment and promotion of practices related to safety policy and promotion, risk 

management, and safety assurance. As previously described, these requirements define 

Safety Risk 
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http://www.skybrary.aero/bookshelf/books/644.pdf
http://www.skybrary.aero/bookshelf/books/644.pdf
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the basic components of SMS that airlines must have in place as part of a proactive 

approach to safety. However, these requirements do not provide guidance on how to 

establish and maintain the components of an SMS program. 

Human Factor Models Used to Support Existing SMS Programs 

The following sections provide descriptions of two human factor models that are 

used by airlines to support the four components of an SMS program. These models are 

the Threat and Error Management Model and James Reason’s Swiss Cheese Model. 

Human factors research in aviation focuses on understanding the behavior of individuals 

as they interact in varying environments that are relevant to operating an aircraft. The 

environments that are a common focus of human factors research in aviation include 

(Garland, Wise, & Hopkin, 1999): 

The technical or mechanical environment: The study of ergonomics or man-

machine interfaces;  

The physical environment: The study of the effects of climate, pressurization, 

and exposure;  

The social environment: The study of communication and coordination between 

crewmembers; and  

The organizational environment: The study of workplace pressures, job factors, 

and culture.   

 A human factors model provides a set of guidelines to help explain the behaviors 

of the operator in relationship to the many characteristics of their operational 

environment. The two models discussed below specifically focus on the role of an 

operator in managing factors that can lead to an adverse event or accident. Each model 
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provides a perspective on how organizational factors, human behavior, environmental 

factors, and technical systems can relate to the potential occurrence or mitigation of an 

adverse event. 

The Threat and Error Management Model (TEM) 

For some airlines, the support of a proactive approach to safety has already been 

actively pursued for a number of years prior to the FAA establishing regulations for the 

establishment of an SMS program. These airlines were at the forefront of supporting the 

collection of information from their frontline operations and using this information to 

support changes in their operations. These airlines also helped provide input into the 

development of the Threat and Error Management (TEM) model. 

The Threat and Error Management model is a human factors model that is 

commonly used in the aviation industry to support a conceptual, training, and operational 

approach to describing the relationship between an operator and their working 

environment (Helmreich, 1997; Helmreich, Klinect, & Wilhelm, 1999).  The TEM model 

was originally conceptualized as a model to support the collection of information during 

scheduled commercial flights.  Therefore, the model was developed with a focus on 

capturing the operational environment and behaviors of commercial pilots in their natural 

work setting. The TEM model’s focus on the relationships between pilots and their 

operational environment provides insight that is valuable for airline training programs 

and for the collection of information on operations and pilot behaviors that might have 

implications for safety. 
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As a conceptual model, the TEM model provides a framework for identifying the 

role of the crew and the role of the operational environment, and for looking at how the 

interaction between these two roles might contribute to an undesired state. As a model for 

the understanding the operational environment, the TEM model takes into account the 

relationship between pilots and the range of human factors issues they must manage 

during a flight. The TEM model focuses on the behaviors of pilots as they work together 

as a team to manage their operational environment. The model provides a framework for 

describing how crewmembers manage their own errors as well as how they manage their 

responses to threats or external factors that are occurring in their operational 

environment.  

As a part of a training program, the TEM model has been used as the basis for 

training models that teach pilots an awareness of their operational environment and the 

role they play in managing both their environment and their own behaviors. The use of 

the information collected directly from airlines’ operations and integrated into their 

training agendas is referred to as evidence-based training (Varney, 2011). The TEM 

model provides a conceptual framework that can be used in training to represent the 

relationship between the complexities in the pilots’ operating environments and their 

behaviors as they manage or mismanage these complexities. The TEM model used as a 

training tool helps to familiarize crews with both overt or directly identifiable threats they 

may encounter in their working environment as well as latent issues that are not directly 
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observable, including factors related to the professional or airline culture (Merritt & 

Klinect, 2006; Phillips, 2000).  

As an operational model, the TEM model has been used as a framework for the 

supporting the collection of information in an operational setting. The TEM model has 

most widely been used to support the collection of information on pilot behavior during 

normal line operations (Klinect, Wilhelm, & Helmreich, 1999; Klinect, 2005). It was in 

support of the collection of information during scheduled commercial flights that the 

TEM model was originally developed.  

Crew Resource Management. 

The principles used to develop that TEM model originally came from research 

that focused on identifying the behaviors of pilots when they worked as part of a team. 

The result of this research led to a model of crew behavior called Crew Resource 

Management or CRM (Helmreich, Merritt & Wilhelm; 1999).  

Crew Resource Management is a human factors model that was established to 

identify the specific skills that pilots must acquire to work efficiently as a member of a 

team, that team being composed of the crewmembers the pilot works with while 

completing a flight. Use of CRM as a training model was used by the airlines to improve 

a pilot’s communication with their copilot. The objective of CRM training was to 

increase pilots’ awareness of the environment in which they are operating the aircraft, 

with a specific focus on the co-pilot with whom the pilot is working to complete a flight 

(Helmreich, 1999).  
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Crew Resource Management is based on the premise that a safe crew is one where 

pilots prepare for potential challenging situations by communicating their awareness of 

the hazards associated with the situation and the actions they plan to take to manage the 

situation with their co-pilots as they are operating the aircraft. Increasing the level of 

pilots’ awareness and supporting the behaviors needed to maintain this type of 

communication between crewmembers, are the basic objectives that the commercial 

aviation industry maintained for promoting the principles of CRM  (Helmreich, 1997, 

1999; Helmreich & Foushee, 1993).  

Line Operations Safety Audits (LOSA) provided insight for development of 

the TEM model. 

The establishment of the Line Operation Safety Audit (LOSA) program marked 

the first steps taken towards the establishment of the TEM model, as it is defined and 

used today. The Line Operations Safety Audit Program is a non-jeopardy safety program 

that supports the observations of crews during a normal scheduled flight. The focus of 

LOSA is on the collection of information on pilot behavior specifically focusing on how 

pilots manage threats, manage their own errors, and work together as a crew. As a part of 

the LOSA program, research was conducted that led to the development of the TEM 

model (Klinect, 2005; Klinect, Helmreich, Wilhelm, Tesmer, & Maurino, 2002). Line 

Operation Safety Audit observations are completed by trained, line pilots who observe 

flight crews from the cockpit jump seat during normal flight segments. This method of 

observation enabled LOSA observers to identify how a pilot error or a threat could lead 
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to a more serious, undesired state. The additional focus of LOSA research was to 

understand how crewmembers behaved in response to their own errors. To capture this 

information the LOSA observer determines whether the flight crew detected the pilot 

error, the behaviors that followed the detection of the error, and identification of the state 

of the aircraft during this time.  

 LOSA observations are completed based on a voluntary agreement of an airline 

to support a set of LOSA observations and on the part of pilots being observed. A LOSA 

assessment includes a set of observations completed by trained LOSA observers for a 

predetermined number of flights during a given time-period. Data collected through a 

LOSA assessment is considered a snap shot of airlines’ flight operations. The data 

collected through a LOSA assessment provides the airline with otherwise unattainable 

information about how the airline’s crews are performing under normal operating 

conditions. The value of the data collected through LOSA is it provides an airline with 

insight into the types of factors or threats that their pilots are encountering and managing 

and the areas of vulnerabilities associated with pilot behavior the airline may have in its 

operations.  

The first LOSA was conducted in cooperation with Continental Airlines in 1996. 

Since that time, the LOSA program has expanded across the United States, and it is now 

an accepted method for collecting information on the normal line operations. LOSA is 

used by airlines from around the world, and endorsed by the International Civil Aviation 

Organization (ICAO) as a best practice for maintaining a robust safety program 
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(Maurino, 2005). The Line Operation Safety Audit program helped move the industry 

towards an understanding that pilots, as they complete a flight, may be affected by a 

range of operational complexities and pilots’ ability to manage these complexities has a 

direct impact on the safety of a flight. The research completed through LOSA supported 

the development of the TEM model, which has proven to be a successful approach to 

collecting and understanding human performance in the natural operational setting of 

commercial pilots (ICAO, 2002). 

Components of the TEM model. 

The TEM model is composed of three main components - threats, errors, and 

undesired states (Klinect, 2005).  

Threats: Factors that occur beyond the influence of an operator that increase the 

complexity of the operational environment and must be managed to maintain the 

defined or accepted levels of safe operations. 

 

Errors: Actions or inactions by a pilot that lead to deviations from organizational 

or operational intentions or expectations.  Errors in the operational context that 

reduce the margins of safety and increase the probability of an undesired event. 

 

Undesired Aircraft States: Operational conditions that include an unplanned or 

unintended aircraft state that results in a reduction in margins of safety as defined 

by an organization or industry.  Undesired states can be the result of poor 

management of threats or errors on the part of pilots or other crewmembers.   
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The TEM model is based on the assumption that threats and pilot errors are part of 

everyday aviation operations and therefore must be managed by pilots. The 

mismanagement of a set of threats or errors can increase the operational complexity of 

pilots’ operational environment and can result in a larger number or more consequential 

set of errors. The combination of mismanaged errors, threats, and undesired states can 

quickly create an operational environment that has a much higher likelihood of resulting 

in a serious safety incident or accident. 

Figure 3 provides a visual representation of the three main components of the 

TEM Model. 
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Note: Figure adapted from Klinect, J. R., Wilhelm, J. A., & Helmreich, R. L. (1999). Threat and error 
management: Data from line operations safety audits, The Tenth International Symposium on Aviation 
Psychology: Vol 2. Columbus, Ohio. 
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Figure 3  The Three Main Components of the Threat and Error Management Model 

There are three basic principles supported in the TEM model that provide insight 

into the role of pilots in the completion of a safe flight. First, threats are present in every 

flight, and errors can occur in normal flights as well as in complex operational 

environments. Second, threats and errors hold the potential to be factors that lead to more 

consequential or serious events such as undesired aircraft states. Third, pilots who work 

to maintain an awareness of potential threats they may encounter or errors may make will 

be more prepared to handle unplanned or unexpected changes in their operational 

environment. These three principles point to the main contribution that the TEM model 

supports in explaining the relationship between pilots and their operating environment.  

This contribution is that an understanding of human performance requires knowledge of 

the complexities of the environment that person is working in and how they manage these 

complexities.  

The Swiss Cheese Model 

The second human factors model that is widely used in the industry is referred to 

as the Swiss Cheese Model. The model was developed by James Reason and provides a 

description of how accidents are preceded by a series of failures in an organization’s 

infrastructure (Reason, 1990). The Swiss Cheese Model is used as a conceptual model to 

represent the relationship between latent conditions, active failures, and the effectiveness 

of safety barriers. One helpful feature of the Swiss Cheese Model is that it provides a 
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visual representation of a series of barriers that an organization has established to keep 

accidents or serious incidents from occurring, the role of organizational influences on 

these barriers, and failures or errors made by an operator. See Figure 4. 

 

_______________________________________________________________________ 
Note: Figure adapted from Reason, J. (1997). Managing the risks of organizational accidents. Burlington, 
VT: Aldershot: Ashgate. 
 
Figure 4  James Reason’s Swiss Cheese Model  

 

In the Swiss Cheese Model, the slices of cheese represent the barriers that an 

organization has put in place to protect against known weakness or vulnerabilities in their 

operations. Barriers represent an organization’s mitigation strategies that have been put 
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into place to keep an operator from making an error. Barriers are also referred to as 

safeguards or defenses and can include features like warnings or alerts that are based on 

technical systems, or training initiatives that promote specific operator behavior. Barriers 

can also represent specific requirements about procedures that pilots must complete, such 

as checklists. The holes in the Swiss Cheese Model represent latent conditions that are 

gaps or faults in these barriers. Reason’s model focuses on four types of latent conditions: 

1. Unsafe supervision 

2. Organizational influences 

3. Operational requirements that exceed an operators their abilities 

4. Environment preconditions  

These conditions are described as latent because they cannot be directly observed 

but can still influence an organization’s practices and an operator’s behavior. Latent 

conditions can be present in everyday operations, like time pressures or pilot fatigue. 

Latent conditions can also represent general opinions that are held by an organization like 

the disregard for the completion of required safety procedures.  

The operator’s role is represented in the model as series of continuous behaviors. 

These behaviors represent the interaction the operator has with the barriers and the latent 

conditions. The operator’s behaviors are referred to as active failures. Active failures 

represent the range of errors that an operator may make and can be intentional and non-

intentional (Reason, 2000).  
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In the Swiss Cheese Model, the lines that run through the barriers represent the 

behavior of the operator.  When the lines running across the model align with the holes in 

the barrier, the barrier has failed to protect the operator from making an error or 

committing an active failure.  Similar to the TEM model, the greater the number of latent 

conditions or what are represented as threats in the TEM model, the greater the chance an 

operator will commit an active failure. One of the advantages of the Swiss Cheese Model 

is the simplicity of the visual representation. The model shows the relationship between 

three complex components of an organization and the role an operator plays as part of the 

operational system. 

Both the TEM model and the Swiss Cheese Model have been used to describe the 

interactions of an operator and an organization’s influence in a range of industries outside 

of aviation (Helmreich, 2004; Reason, 1997, 2000). The transfer of these models to other 

industries demonstrates the commonalities found in the challenges that operators face 

when they must interact directly with a changing operational environment. The 

interactions between an operator and a changing operational environment represent a 

complex relationship. For organizations that need to maintain safe operations, it is critical 

to establish an awareness of the effectiveness of barriers they have established to aid an 

operator in completing their task and avoiding errors.  

Value of Human Factors Models  

The establishment of an SMS program as a systems approach to safety formalizes 

the way that airlines collect, utilize, promote, and ensure the processes they have put into 
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place to support a proactive approach to maintaining safe operations. The TEM model 

provides a conceptual framework that can be used by airlines to understand the 

relationship between pilots and their operating environment. This understanding can then 

be used by airlines to teach pilots how to maintain an awareness of their operational 

environment and the role that they play in managing their environment and their own 

behaviors. The TEM model provides a framework that enables information from the 

pilots’ environment to be recorded creating a direct link between the pilots’ behavior and 

the domain in which pilots must complete their tasks. The Swiss Cheese Model provides 

a conceptual representation that can be used to easily understand and demonstrate the role 

of the operator and the influence of organizational norms. 

In summary, the TEM model and the Swiss Cheese Model can be used by airlines 

as they attempt to collect, understand, and utilize information to address potential safety 

issues in the operational environment of pilots. These models can provide airlines with 

insight into the role their pilots have in managing the complexities in their operational 

environment. This insight can then be used to support the development and maintenance 

of the processes the airlines have established for the components of their SMS program.  
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Chapter  3. The Role of Non-Jeopardy Aviation Reporting Programs in Commercial 

Aviation Safety 

 This chapter provides a history of voluntary safety reporting programs and the 

status of the Aviation Safety Action Program (ASAP) in the commercial aviation 

industry. A review of these programs provides information on the advances that have 

occurred in voluntary reporting in commercial aviation safety and the potential that 

ASAP has to support airlines as they work to build a proactive approach to safety.  

There are currently two voluntary safety-reporting programs that are supported by 

the Federal Aviation Administration (FAA) and participating airlines. These programs 

are the Aviation Safety Reporting System (ASRS) and Aviation Safety Action Program 

(ASAP). Both of these programs are non-jeopardy reporting programs that enable pilots 

or other aviation service providers to submit reports of safety events they have 

encountered working in the national airspace system. A non-jeopardy program is one 

where the reporter is provided with protection from federal aviation regulatory action in 

return for their report.  

There are four primary differences between ASRS and ASAP as safety reporting 

programs. First, the Aviation Safety Reporting System is funded by the Federal Aviation 

Administration (FAA) and maintained by the National Aeronautics and Space 

Administration (NASA). The Aviation Safety Action Program is funded and maintained 

by individual commercial airlines and regulated by the FAA. Second, information 

submitted to ASRS goes directly from the reporter to NASA, and reports submitted to 
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ASAP are provided by the reporter directly to the safety department of the airline they 

work for. Third, all references to the pilot or reporter who submitted the report are 

removed from the ASRS reports. The removal of the reporter identity in ASRS is 

required as part of the Federal Aviation Regulations that govern ASRS (ASRS, 1997). In 

ASAP programs, the identity of the pilot or reporting employee is retained and known to 

the ASAP manager who oversees the ASAP program. The identity of the reporter is 

retained to enable the ASAP manager to contact the report to gather additional 

information and to request the completion of corrective actions.  

The fourth difference between the two programs relates to the availability of 

reports. A subset of reports that are submitted to ASRS are made available on a public 

website. Reports provided to ASAP are not publically available and only accessible to 

individuals in the airlines’ safety departments that oversee and utilize data from the 

ASAP programs.  

The Aviation Safety Reporting System (ASRS) 

The Aviation Safety Reporting System was started in 1974 following an accident 

that took place near the Dulles International Airport (IAD). The accident involved the 

collision of an aircraft into a mountain range following the aircraft’s descent towards the 

airport via a non-precision instrument approach.
5
 The impetus for the implementation of 

the Aviation Safety Reporting System (ASRS) program was based on the fact that 6 

                                                   
5 Instrument approach procedures are a type of navigational aid that pilots use when landing during weather 
conditions where visibility is poor. These types of approaches are classified as either precision or non-precision, 
depending on the capabilities of the navigational aids that are available and that the pilots elect to use. Precision 
approaches utilize both lateral (course) and vertical (glideslope) information. Non-precision approaches provide 
course information. 

http://en.wikipedia.org/wiki/Radio_navigation
http://en.wikipedia.org/wiki/Glideslope
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weeks prior to the accident another flight crew, flying the same non-precision approach 

into IAD, reported the risk of descending below the designated approach path. The flight 

crew had reported the incident to the safety department within their airline, but 

communication of the issue stopped there and the information was not reported beyond 

the airline (Greenya, 1977; Shaw, 1977).  

The combined impact of this accident and the fact that a report had been filed for 

a similar event only 6 weeks prior to the accident led to a National Transportation Safety 

Board (NTSB) directive whereby the FAA was charged with developing a national 

reporting program (FAA, 1975). In support of the directive, the FAA developed ASRS 

and pilots who submitted reports to ASRS were provided with immunity against FAA 

regulatory action. Initially, ASRS was not being used by pilots, evident by the small 

number of reports that were submitted (Corrie, 1997). It became obvious that the FAA’s 

assurance of protection from regulatory action was not enough incentive to encourage 

pilots to submit reports in which they had potentially committed an error. In response to 

this issue, the FAA made a unique decision to transfer the operations of the ASRS 

program to NASA. The purpose of this transfer was to increase reporting rates by having 

NASA provide the oversight and management of the system and play the role of a third 

party with no regulatory responsibilities. In 1976, NASA took charge of ASRS and hired 

Battelle Memorial Institute to manage the operations of the program (FAA, 1976). 

For over 30 years, NASA has supported the ASRS program and has played a role 

in increasing the reporting rate to over 30,000 reports per year (ASRS, 1999). These 
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reports come from a wide range of aviators and other professionals in the aviation 

community. These professionals include commercial pilots, general aviation pilots, 

maintenance employees, dispatchers and flight attendants. The system is based on the 

following operational processes:  

1. Limited immunity is granted to those individuals whose reports are 

accepted into the program.  

2. Confidentiality of the reporters’ identity is ensured and confirmed.  

3. All reports are screened for potential inclusion into a database for future 

analysis.  

4. Reports of identified safety issues are distributed back out to the industry 

with the intention of alerting the aviation community of potential hazards.   

 

With over 30 years of operations, the continued incentive and protections that 

ASRS provides to reporters has produced an environment where pilots feel comfortable 

reporting issues that they encounter during a flight. This trust is based on a Federal 

Aviation Regulation (FAR) that prohibits the use of any information submitted by a 

reporter for any disciplinary action (FAA, 1997). Under the provisions of this regulation, 

the FAA will not seek the identity of the reporter, and NASA will not release this 

information. The only exception to this regulation is when the information provided by 

the reporting pilot includes criminal behavior.6  In the 35 years that ASRS has been 

operational there has been no breach in the confidentiality of a reporter (ASRS, 1999).  

The following steps are completed when a report is submitted to ASRS:  

                                                   
6Section 91.25 of the FAR 14 prohibits the use of any reports submitted to NASA under the ASRS (or 
information derived there from) in any disciplinary action, except information concerning criminal offenses.  
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1. The report is mailed to the ASRS headquarters in Mountain View, California. 

2. The report is reviewed by a group of subject matter experts who determine if 

the report should be accepted into the program and if the report should be 

retained in the ASRS database. 

3. A paper receipt is mailed back to the reporter to confirm the reports 

acceptance or rejection into the system.  

 

Limitations of ASRS. 

Despite the impressive success and longevity of the ASRS system, there are 

several limitations to the program. One of the most serious limitations of ASRS is the fact 

that not all reports are retained or saved in the ASRS database. At present ASRS does not 

retain 100% of the reports that are provided by reporters. They have stated they retain 

approximately 20% of the reports in the full form. The full form includes all information 

provided by the reporter including the narrative description. The reports to be included in 

the full form in the ASRS database are selected by a set of ASRS subject matter experts. 

These experts decide which reports they believe provide important information and tag 

these for inclusion in the ASRS database. The remaining 80% of the reports, including 

the narrative descriptions are destroyed (personnel communication, January 13, 2011). 

Although ASRS has made changes to their database system to retain a larger 

number of reports, there is still no provision for retaining the narrative descriptions of all 

reports submitted to ASRS. The narrative description is one of the most critical 

components of an ASRS report as it provides the pilots’ perspective. The officials 

managing the ASRS database stated the reason for its limited data retention policies is 
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federal budget cuts (personal communication, January, 13, 2011). The non-random 

selection of reports for retention exposes the ASRS database to the bias of what the 

ASRS subject matter experts believe to be an important safety issue. Such a bias renders 

trend analysis or statistics derived from repeated measures of the ASRS database as not 

representative of the actual rates of submitted reports. In summary, it cannot be 

determined if a change in the number of reports or a change in the representation of 

safety issues identified in the ASRS database is due to pilots or reporters submission or to 

a shift in opinions of the ASRS subject matter experts. 

Additional limitations of the ASRS program relates to safety alerts that are 

published by ASRS. As a nationally funded program, ASRS releases safety alert reports 

the airlines on a regular basis throughout the year (ASRS, 1997). The topics of these 

alerts and the information used to support these topics are derived from the accepted 

ASRS reports. ASRS subject matter experts are responsible for identifying the topics that 

are covered in these safety alerts. One limitation of the safety alerts is that the airlines do 

not know if the reports used to develop the safety alert were reported by the pilots they 

manage. As previously, mentioned ASRS removes all references to the reporter from the 

ASRS report. As a result, the safety alert may not have as much of a direct influence on 

airlines’ opinion of their exposure to the identified safety issue. Although information 

contained in ASRS safety alerts is of sufficient quality and interest to be cited in 

academic and airline publications, the lack of a direct connection between the reporter 
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and the airline may keep airlines from feeling a sense of responsibility for the safety 

topics covered in the ASRS safety alerts.  

A further hurdle for ASRS in directly influencing airline action may be that many 

issues that are identified by ASRS cannot be directly remedied by the airlines and are the 

result of issues occurring at the industry level across the national airspace system. The 

types of problems that are brought to light by ASRS are often systemic and, therefore, 

require the acknowledgement and subsequent intervention on the part of airlines and 

other aviation service providers supporting the national airspace system. These service 

providers include aircraft manufacturers, airport authority groups, and a range of 

divisions within the FAA. 

The initial goals of ASRS were to provide pilots with a protected method to report 

errors they had made and to use this information to identify and alert the aviation 

community to these issues, if identified as potential precursors to accidents. ASRS has 

been successful in meeting these goals and can be credited for setting a precedent for the 

self-reporting of incidents in the aviation community. ASRS has not been successful in its 

ability to help airlines identify and correct issues that are reported directly by pilots 

within their own operations. In addition, the use of information coming from ASRS has 

been limited due to their minimal retention of reports and a bias in which reports are 

retained in the ASRS database.  
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The Aviation Safety Action Program (ASAP) 

Partly in response to the shortcomings of ASRS, an alternative program for the 

collection of pilot-reported safety information was started by several airlines in the mid 

1990s. This program is referred to as the Aviation Safety Action Program (ASAP). 

The Aviation Safety Action Program is a voluntary, non-jeopardy safety reporting 

program that enables pilots or other types of operators employed by airlines to submit a 

report of an event they encountered directly to the airline they work for.  The program is 

voluntary, in that, there is no requirement by the airlines or the FAA for pilots to submit 

reports to their airline’s ASAP program.  There is also no requirement by the FAA for 

airlines to support an ASAP program.  

The Aviation Safety Action Program supports a proactive approach to safety by 

providing pilots with an option to provide information directly to their airline on safety 

events they encountered during their completion of a flight. The airline can use ASAP 

reports as direct evidence of the types of events their pilots are encountering. ASAP 

enables airlines to identify potential hazards and develop mitigation strategies to address 

the reported hazards based on events occurring in their operations. ASAP is one of the 

primary sources that can be used by airlines to support a feed of information into their 

Safety Risk Management (SRM) process in their Safety Management System (SMS) 

program. 
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The ASAP Event Review Committee. 

One of the most powerful, and at times, controversial components of the ASAP 

program is the alternative that it offers to the standard FAA regulatory action and internal 

airline disciplinary action that have historically been upheld when pilots submit a 

mandatory report of an event they were involved in. The alternative that ASAP offers to 

the regulatory and disciplinary actions airlines or the FAA may take against pilots is a 

requirement that each ASAP report be reviewed, discussed, and acted on by a special 

committee referred to as the Event Review Committee (ERC). This committee is 

composed of three individuals consisting of a member of the airline safety department, 

the representative employee or pilot union, and a member of the FAA. It is the 

responsibility of the ERC to review each ASAP report, determine if the report can be 

accepted, and identify the appropriate corrective action to be completed by the reporter. 

The ERC is also tasked with ensuring the corrective action is completed. 

Under ASAP, a report will be accepted if the report is submitted within 24 to 36 

hours of the time the employee became aware of the event and if the reporter did not 

commit actions that implicate an intentional disregard for safety.  

An intentional disregard for safety is defined by the FAA as: 

The act or failure to act by the reporter that involved a substantial 

deviation from the degree of care, judgment, and responsibility normally 

expected of a person holding a certificate of a given aircraft type and an 

expected level of experience, knowledge, and proficiency. (FAA, 2007)  
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Determining if the pilot intentionally disregarded safety is the first critical step of 

the ASAP review process. This determination must be made and agreed on by all three 

members of the ERC in order for the report to be accepted into the program. This process 

is referred to as a consensus-derived decision. What this means is that all three members 

must agree to accept the report into the ASAP program or the report is rejected.  

Once consensus on acceptance of a report is determined, the next decision the 

ERC must make as a group is to determine what corrective actions should be taken to 

help ensure the pilot will not make the same errors again that led to the reported event. 

For a number of reports the ERC will not find the pilot to be at fault (personal 

communication, May 2004). For these types of reports, the ERC simply sends a letter to 

the pilot, confirming their acceptance into the program and the report is closed and 

archived in the airlines ASAP database.  

If the ERC determines that the reporting pilot made a mistake that should not have 

been made, they can require the pilot to complete a corrective action. Corrective actions 

can be in the form of a requirement to complete a training course or as serious as a 

requirement to complete a flight where the pilot’s skills are reviewed. These types of 

corrective action requirements are not common but this level of authority maintained by 

the ERC does enable the program to be used to address pilots that may need additional 

training. These types of corrective actions also engage the airline in providing support to 

ensure the pilot maintains a level of required skills.  
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The corrective actions required of pilots by ERCs vary across the industry and are 

determined solely by the ERC members. During a set of on-site visits, it was found that 

some ERC’s were creative in the types of corrective actions they required of pilots. For 

example, one airline’s ERC members select a report each month and ask the reporting 

pilot to write an anonymous description of the event they reported and their experience 

with the ASAP program in the airline’s newsletter. This type of corrective action enables 

lessons learned by a single pilot to be shared with other pilots within the airline. This use 

of information extracted from ASAP reports is an example of the way airlines can 

support the fourth step of the SMS process, Safety Promotion. The potential impact that 

the sharing of information from an individual working at the front line of an operation 

can have across an organization is a central focus of the research by Karl Weick (Weick, 

1995; Weick & Sutcliffe; 2007). This research and the ability of airlines to establish a 

proactive approach to safety through the use of information from ASAP reports are 

discussed in Chapter 13.  

ASAP as a non-jeopardy safety program. 

The Aviation Safety Action Program is considered a non-jeopardy program 

because pilots are protected from FAA regulatory action if the report includes a violation 

of a procedure that is required by the FAA or a Federal Aviation Regulation (FAR). 

Federal Aviation Regulations (FAR)s are rules enforced by the FAA that govern the 

national airspace system. A subset of FARs focus specifically on the procedures, policies, 

and aircraft performance standards pilots must support when operating a commercial 
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aircraft. Federal Aviation Regulations are part of a larger set of federal regulations 

referred to as the Code of Federal Regulations (CFR). Regulations governing aviation fall 

under CFR Title 14. The FARs under CFR Title 14 are further divided into regulations 

governing types of operators. These regulations are referred to as Parts. Pilots operating 

aircraft for commercial airlines must adhere to FARs under CFR Title 14 Part 121. 

Federal Aviation Regulations under CFR Title 14 Part 121 reference a range of 

requirements for supporting standards determined by the FAA to be upheld by pilots 

when operating a commercial aircraft during a normal scheduled flight. For example, 

FARs relevant to pilots activities include references related to aircraft operating limits, 

such as the speed an aircraft must reach before take-off, the distance that must be 

maintained between two aircraft, or the weight limitations of an aircraft that cannot be 

exceeded. Among many other regulations, FARs can include references to regulations on 

paperwork pilots must carry, when and what type of information they must exchange 

with their co-pilot or air traffic control, or the number of hours they can consecutively 

operate an aircraft (FAA, 2011c).  

The incentive that ASAP offers to pilots is protection from FAA enforcement 

action if the FAA discovers that they violated an FAR. Submission of an ASAP report 

limits the enforcement action that the FAA can take to an informal action in the form of a 

written or verbal review. This type of action is referred to as an Administrative Action. 

An Administrative Action is a letter written by the FAA ERC member the reporting pilot 

that includes set of required actions the pilot must complete or a warning referencing 
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regarding the FAR they violated. The FAA can only take these actions if there is 

evidence of an FAR violation in the ASAP report. The incentive for pilots to submit an 

ASAP report remains as these actions are far less punitive than actions the FAA can take 

if the pilot was not protected under the ASAP program. Actions taken by the FAA 

outside the ASAP program can be as serious as a pilot losing their certification to operate 

an aircraft (FAA, 2011c). 

The FAA’s role in ASAP. 

The FAA’s support of ASAP has been and continues to be a critical component of 

the program’s longevity. The release of the first FAA ASAP Advisory Circular 120-66A 

in 2000 marked the end of a 6-year debate regarding the FAA’s regulatory 

responsibilities over ASAP (FAA, 2000). The primary point that was debated, between 

the airlines and pilot union groups on one side, and the FAA on the other, was what 

action the FAA would be required to take if an ASAP report included a violation of an 

FAR. After much debate, the FAA agreed and formally stated in the ASAP Advisory 

Circular that for those reports that would not have otherwise been known, the FAA would 

not pursue punitive action against the pilot.
7

  This agreement enabled pilots to provide 

information about incidents that they encountered without fear that the information would 

be used in any way by the FAA for enforcement or punitive action. To further the non-

jeopardy support of ASAP a similar agreement was made by airlines that supported 

ASAP programs, in that airlines would not use any information provided through ASAP 

                                                   
7 FAA Advisory Circular 120-66 states that ASAP reports that appear to involve criminal activity, substance 
abuse, controlled substances like alcohol or intentional falsification will be excluded from ASAP. 
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to initiate or support disciplinary action against a pilot. Support from the FAA and 

participating airlines not to use information collected through ASAP for disciplinary 

action formed the foundation for the non-jeopardy principle of ASAP and provided 

incentives for pilots to submit reports of incidents they were involved in or had caused to 

the program.  

ASAP as an option for pilots to support a proactive approach to safety. 

 Beyond protection from potential FAA punitive action, ASAP provides an 

additional incentive to reporters. The program provides reporters with an established 

method to report safety concerns that they may have encountered from a single incident 

or on-going problems that they believe could lead to a more serious incident or potential 

accident. The program enables reporting pilots to communicate these issues directly to 

their airline safety department with the knowledge that it is required that the report be 

reviewed by the ERC. As a result, the types of issues reported through ASAP not only 

include events where pilots commit errors but also safety concerns that complicate their 

working environment and could lead to more serious events. 

For the majority of the duration of a flight, pilots complete their required 

procedures in a closed working environment where communication outside the cockpit 

occurs only with air traffic control, airline dispatch, or flight attendants. While on the 

ground, pilots will interact with a larger range of aviation service providers, including 

gate agents, aircraft maintenance personnel, and ramp personnel. However, once the pre-

departure requirements are completed and the cockpit door is closed the working 
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environment of pilots and the number of people who may be aware of a mistake or an 

encountered hazard has narrowed. With the closure of the cockpit door, the pilots’ 

working environment has been limited primarily to interaction with their co-pilot and 

with air traffic control, as they are instructed and cleared to operate in the various 

sections of the national airspace system. 

One of the reasons ASAP has been so widely endorsed is due to the fact that it 

offers a fairly simple solution for airlines to gain access to information that they have 

very limited means to capture. One of the statistics that the FAA requires airlines to 

collect is the number of reports that the FAA representative on the airline’s ERC would 

have known about, if the reports were not submitted by pilots through the ASAP 

program. An FAA ERC representative has access to a daily log of mandatory information 

required to be provided by the airline, pilots, air traffic control, or other operators 

supporting the national airspace system. On average, the FAA ERC member has 

knowledge of a very small number of events reported through ASAP. The percentage of 

events known by the ERC FAA member has been reported to be approximately 5 to 10% 

of the events reported through ASAP (personal communication, May 2004). The number 

is slightly higher when airlines are asked to report the percent of events reported through 

ASAP that they had knowledge of from another source of information. This statistic tends 

to be in the 15 to 20% range. What these statistics suggest is that there are a large number 

of events, in the range of 80% or greater, that would not have been known to airlines if 

they did not support an ASAP program.  
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ASAP provides pilots with the opportunity to submit reports of safety events they 

have encountered while protecting them from regulatory action by the FAA and 

disciplinary action by their airline. ASAP provides airlines with a way to collect 

information that is uniquely available to pilots as they operate within their closed 

working environment.  

Establishment and growth of the ASAP. 

The following section includes a brief history of the ASAP program and the role 

the FAA has played in the establishment of the program. 

In 1994, American Airlines initiated the first voluntary, non-jeopardy safety 

reporting program for their pilots.
8

  This program was used as a model to support the 

future, FAA-endorsed ASAP program. The purpose of the program was to provide pilots 

with a way to report safety critical issues, including errors they had made, to their airline 

safety departments without the risk of incurring punitive consequences. The incentive for 

American Airlines to start such a program was the belief that a large amount of safety-

critical information could only be identified by pilots. It was also anticipated that by 

supporting a reporting program that was internal to their safety department, corrective 

actions could be identified, customized, and applied directly back into their operations.  

American Airlines started the demonstration reporting program with the belief 

that further safety enhancements to their operation would require the identification of 

infrequent yet hazardous or high-risk issues that only pilots operating on a daily basis in 

                                                   
8 By 1997, other commercial airlines including US Airways and United Airlines had started similar types of 
pilot-reporting programs. 
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the national airspace system would be able to identify. There was further belief, that not 

only, could pilots provide the most immediate information regarding potential safety risks 

but that the airlines themselves were best suited to develop corrective actions to address 

these issues (Griffith & Marx, 1998). At the time American Airlines started the program 

(then referred to as the Aviation Safety Action Partnership) the only sources of this type 

of information were either mandatory pilot reports, if an event included a violation of a 

FAR, or voluntarily disclosure reports provided by pilots to the airline, if the pilots felt an 

event was important enough to place themselves at risk of punitive action. 

Due to the long-standing presence of ASRS and possibly a strong sense of 

professionalism often referenced in high-risk occupations like aviation (Gibbons, von 

Thaden, & Wiegmann, 2006; Helmreich & Merritt, 1998; Reason, Parker, & Lawton, 

2000), the American Airline’s pilots proved to be comfortable with providing information 

about errors they had committed and incidents that they had encountered. Within the first 

5 years of American Airline’s demonstration program the company received over 20,000 

reports (Ganter, Craig, & Cloer, 2000). Outside of protection from potential FAA 

punitive action, American Airline’s ASAP provided an additional incentive to pilots. The 

program provided pilots with an established method to report safety concerns that they 

may have encountered from a single incident or on-going problems that they believe 

could lead to a more serious incident or potential accident. The program enabled pilots to 

communicate these issues directly to their airline safety department with the knowledge 

that it was required that the report be reviewed and the reporting pilot be provided with 
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feedback. As a result, the types of issues reported through American Airline’s ASAP 

program not only included events where pilots had made errors but also safety concerns 

pilots encountered that they believed could have led to more serious events (Ganter, 

Craig, & Cloer, 2000). 

The Aviation Safety Action Partnership provided American Airline pilots with a 

direct and non-jeopardy option to participate in a proactive manner with their airline 

safety departments. Therefore, it is not surprising when the FAA released the ASAP 

Advisory Circular outlining how other airlines could start an ASAP program, there were 

18 airlines ready to start participating (FAA, 2000).  

As previously mentioned, there are currently 92 aviation service providers that 

have active FAA-approved ASAP programs (FAA, 2011a). These 92 programs include 

commercial airlines as well as other types of organizations or aviation service providers 

that support the aviation industry. The Aviation Safety Action Program has been so 

successful in terms of the number of airlines that it has expanded to include additional 

employee groups that support other areas of commercial aviation. These groups include 

dispatchers, flight attendants, maintenance employees, load controllers, flight following 

support, and ground personnel. One of the largest expansions of ASAP occurred March 

2008 with the much awaited start of an ASAP program for air traffic controllers (FAA, 

2008). With the expansion of ASAP to additional aviation employee groups and to air 

traffic control, there are currently over 200 individual ASAP programs being supported 
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throughout the U.S. commercial aviation industry (see Appendix A for a full list of FAA 

approved ASAP programs). 

One of the main reasons airlines choose to invest resources into the development 

of an ASAP program is the commonly held assumption that pilots are privy to a large 

amount of information that is not discoverable by conventional safety programs or 

means. Initial findings from the review of airline ASAP programs supported this 

assumption. On average, it was found that airlines would receive between 50 to 300 

reports per month, with some of the larger carriers receiving 400 to 500 reports per month 

(personal communication, May 2004). As previously discussed, it has been reported by 

airlines with ASAP programs that an average of 80% of reports submitted by pilots 

would not have been discoverable by any other means within the airline and a higher 

percentage remaining unknown to the FAA. These statistics demonstrate that even in a 

heavily studied, safety conscious industry like commercial aviation, pilots are aware of a 

substantial amount of untapped safety-relevant information.  

These statistics support the initial assumptions about the potential value of ASAP 

that American Airlines made when starting the first ASAP program. These assumptions 

included the following:  

1. Pilots are privy to a large amount of information that remains unknown 

outside the cockpit. 

 

2. Pilots are willing to provide this unattainable information if ensured proper 

protection against punitive action. 
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The ASAP Processes Supporting the Collection, Review, and Use of Reported 

Events 

The following section includes a summary of the process maintained by all 

airlines with FAA approved ASAP programs (FAA, 2006): 

1. Pilot Report Submission: Pilots are required to submit reports to the airline-

designated ASAP manager within 24 hours of the end of the flight in which 

the event occurred. Pilots completing international flights are given 36 hours 

to submit their reports. Late submission of a report could result in the rejection 

of the report. This decision is made by the ERC. 

 

2. ASAP Manager Review: All reports are initially reviewed by the airline ASAP 

manager. This review process is completed to ensure proper de-identification 

of the pilots’ identity or any other person the pilot may have referenced in the 

report. This review also enables the ASAP manager to identify additional 

information that may be needed for further review of the reported event. It is 

common for both a captain and a first officer to submit a report of the same 

event, therefore during the review process, a matching of reports that are 

submitted by multiple pilots for the same event is often completed by the 

airline. 

 

3. Event Review Committee Meetings: The Event Review Committee (ERC) is 

composed of three members. These members represent the airline, the pilot 

union representing the pilots employed by the airline, and the FAA.
9 These 

three members are responsible for reviewing each report submitted to the 

airline’s ASAP program. The ERC must review each report and unanimously 

                                                   
9 The ERC members are normally senior level pilots or individuals with substantial flight experience, aviation 
accident investigation experience or airline safety management experience. 
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determine if the report can be accepted and, if yes, determine the appropriate 

action to be taken including potential corrective actions to be required of the 

reporting pilot. The ERC must determine, as a group, if the report included 

evidence that the reporting pilot intentionally disregarded the safety of the 

flight. The second task of the ERC is to identify appropriate corrective action 

recommendations to prevent the pilot from making the same mistake again. 

The ERC must also come to a unanimous consensus on the appropriate action 

to be required of the pilot. 

 

4. Generation of Feedback to the Pilot: Following the ERC review of the event 

the ASAP manager or an ERC member takes the recommendations from the 

committee and contacts the pilot. The pilot is then required to complete the 

ERC corrective action within a given period of time. Failure of the pilot to 

complete the corrective action will result in the exclusion of the pilot from the 

program. 

 

5. Closure of the ASAP Report: Once the corrective action has been completed 

the report is fully de-identified and archived by the airline in their ASAP 

database. 

 

6. Use of ASAP reports: Following the closure of an ASAP report it is entered 

into a database. This database is used as a source of safety information to 

identify, investigate, and track hazards referenced in the reports.  

 
7. Analysis of ASAP Reports: ASAP reports residing in airlines’ ASAP database 

are used to investigate safety hazards and characterize safety events. An 

analyst will use the database to identify reported occurrences of a hazard and 

characterize the factors associated with a group of reports that relate to a 

safety event. Assessment of ASAP reports can provide airlines with 
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information on pilots’ exposure to a hazard, factors contributing to the 

occurrence of the hazard, and their pilots’ ability to manage the hazard as it 

contributes to a safety event. 
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Chapter 4. Status of ASAP Report Collection: An Industry Review of Airline-

Supported ASAP Programs 

Between September 2003 and May 2004, a series of reviews of airline ASAP 

programs was completed. The reviews were completed during on-site visits to a group of 

airlines with active ASAP programs. This chapter describes information gathered from 

those reviews and conclusions that were drawn regarding the processes supported by 

these airlines to collect, review, and analyze ASAP reports.  

Airline Resources for Managing ASAP Programs 

The reviews of ASAP programs included on-site visits to six airlines with active 

ASAP programs. These airlines all had ASAP programs that had been operational for at 

least 3 years. Three of the airlines selected for the on-site visits had contacted The 

University of Texas Human Factors Research Program (UTHFRP) to determine if there 

were ways in which they could improve the quality of information provided by their 

pilots submitting ASAP reports. Three other airlines were selected due to the large size of 

their operations.  The primary objectives for the reviews was to gain insight into the level 

of detail of the information provided by pilots in their ASAP reports.  This research was 

specifically tailored to determine if there was evidence that the reports could be a source 

of information for understanding how pilots interact with their operational environment 

and if they were using ASAP as a way to report emerging threats they were encountering 

during the completion of a flight.  The on-site reviews included a look at the how the 

airlines were collecting ASAP data from pilots, the type of information that was 



 

71 
  

discussed during ERC reviews of ASAP reports, and the tasks that were being completed 

by the airline safety analysts or ASAP analysts.  The airline analysts included in this 

research focused primarily on analyzing ASAP reports and were therefore referred to 

within the airline safety departments as ASAP analysts. An additional important 

component of these on-site visits involved a review of the reporting forms that pilots 

were asked to complete as part of the process of submitting an ASAP report.   

The information collected during the on-site reviews was not available through 

other means, as most airlines do not allow people outside their safety departments to have 

access to their ASAP reports. These reviews also provided a rare opportunity to sit in on 

the ERC meetings. These meetings are traditionally closed to everyone but the ERC 

members. With the exception of a review completed with American Airlines in 2000 

(Ganter, Craig, & Cloer, 2000), there has not been a published review of ASAP 

programs. At the request of the airlines no direct references to the names of the airlines or 

the employees that were interviewed was made available. 

Findings of the 2003-2004 On-site ASAP Reviews 

The findings from the 2003-2004 on-site reviews of airline ASAP programs 

looked at both the resources that airlines had available and the problems that the airlines 

were encountering when collecting, reviewing, and analyzing their ASAP reports.   

Airline resources for managing ASAP programs. 

All airlines that were visited reported they had difficulties managing the large 

volume of reports that were being submitted on a monthly basis.  As previously 
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mentioned, the airlines were receiving an average of 50 to 300 ASAP reports per month, 

and some of the larger airlines were receiving 400 to 500 reports per month.  At the time 

of the on-site visits, all of the airlines had hired or assigned an ASAP manager to handle 

the large volume of reports that were being submitted.  The job of the ASAP manager is 

to review each report prior to providing the report to the ERC, support the review 

sessions completed by the ERC, interact with pilots to ensure corrective actions are 

completed, and support the FAA requirements for maintaining an approved ASAP 

program.  For several of the airlines that were reviewed, the ASAP manager also served 

as the airline representative on the ERC and took part in an additional review of 

individual reports that were required of the ERC.  

Some airlines had taken a further step and had employed an ASAP analyst to 

work with the ASAP database. The role of an ASAP analyst is to support the use of 

ASAP reports for identifying hazards and characterizing safety events. Although the 

ASAP analysts interviewed during the on-site visits defined their role as working with the 

ASAP database, they also reported spending a large amount of time preparing the reports 

for the ERC meetings and coordinating with the ERC on corrective actions to be 

completed by pilots or feedback to be provided to pilots following the ERC meetings.  

The limitations identified in the review of the airline ASAP manager and analysts 

tasks were related to the large amount of work that was required to process the ASAP 

reports. Much of the time spent by the ASAP managers and analysts was not focused on 
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identifying and characterizing reported safety issues but instead on preparing the reports 

for the ERC and processing the reports following the ERC review. 

Standard ASAP reporting forms. 

During the on-site visits, the processes and reporting forms the airlines were using 

to collect ASAP reports were reviewed. A common way for pilots to submit an ASAP 

report was through a single page reporting form. For the remaining chapters of this 

dissertation this type of reporting form will be referred to as the Standard Reporting 

Form. The content and format of the standard reporting forms were relatively consistent 

across all six of the airlines in terms of length of the form or the types of questions 

included in the forms. Most of the reporting forms included a set of questions related to 

the type event that the pilots were reporting, and all included a section for a narrative 

description of the report. In all of the reporting forms reviewed, the questions were 

included in an area that was above or prior to the narrative section of the report. 

Additional information commonly collected by the six airlines included a section for the 

pilots to provide demographic information such as the type of aircraft, phase of flight, 

and location of the aircraft at the time of the occurrence of the event.  

Among the reporting forms used by the airlines, the one significant difference 

between the forms was in terms of the types of events that were listed as options for 

pilots to select in the forms. Although the aviation industry has spent a substantial 

amount of resources developing taxonomies for identifying common event types (see 

Chapter 5), the questions related to what type of event occurred, as listed in the standard 
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reporting forms, were inconsistent across the airlines and on some forms these types 

questions were not included at all.  

A critical finding of 2003-2004 on-site reviews was that none of the reviewed 

reporting forms included questions or references to pilot error. And, with the exception of 

questions related to visibility conditions, there were no reporting forms that included 

questions related to threats or the operational environment at the time of the event. These 

two findings represented a serious limitation in the standard reporting forms that were in 

use by the airlines.  

Appendix B and C provides samples of the type of standard reporting forms 

airlines were providing to pilots to submit their ASAP reports and a sample of the ASRS 

reporting form. 

Narrative descriptions included in standard ASAP reporting forms. 

As described above, the standard ASAP reporting forms included a section at the 

end of the form where the pilots provide a written description of the event that occurred. 

These written descriptions are a part of every ASAP report and are usually referred to as 

the narrative description. According to the airline analysts that were interviewed, there 

was variability from one report to the next in terms of the amount of information that was 

included in the narrative section by the pilots. ASAP analysts, ASAP managers, and ERC 

members from all six of the airlines stated that they often needed more details about the 

event in pilots’ narrative descriptions. They stated additional information was needed to 

understand the role of pilots in the occurrence of the reported event and what factors were 
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contributing to the reported event. This common complaint suggested that there was 

prominent need to improve the quality of information airlines were receiving from pilots. 

Several ASAP managers stated that they used pilot interviews as a way to attain 

information about reported events that went beyond what was available through the 

report. At one airline, the ASAP manager reported that pilot interviews were conducted 

for approximately 15 to 20% of the reports that the airline received. The primary reason 

for these interviews, or callbacks, was to help determine the factors that may have 

contributed to the event and to find out the pilot’s opinions about how they had managed 

the event. Information gathered through an interview was verbally reported by the ASAP 

manager when the ERC met to review the submitted report.  

Two interesting findings came out of the interviews with the ASAP managers that 

were conducting pilot callbacks. First, pilots were able to provide detailed information 

about the event, and second, this information was being used to help the ERC establish 

why the event occurred. Pilots were also able to provide this information even when these 

callbacks were conducted days after the event had occurred. Unfortunately, despite the 

value of this verbally reported information to the ERC’s decision-making process, the 

information that pilots provided through these interviews was not being documented or 

archived in the ASAP database with the original ASAP report.  
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Deficiencies of Current Standard ASAP Report Collection Methods and Use of 

ASAP Reports 

One of the most significant findings of the 2003-2004 on-site review was that the 

ASAP programs were suffering from a lack of detailed information from pilots and the 

opportunity to capture this information was not being consistently acted on. The Event 

Review Committees were processing reports in a way that made it impossible to go back 

to the evidence that served as a foundation for their decisions. More seriously, there was 

a risk that the ERC could come to conclusions by making inferences from their own 

experience and not what was experienced by pilots during the reported event. In some 

cases, due to a lack of information from the pilots, the ERCs relied solely on their own 

experience or subject matter expertise to draw conclusions as to why an event occurred. 

Deficiencies in the ERC Process. 

The deficiencies identified in the ERC review process included both a missed 

opportunity to capture information discussed by the ERC or provided through the pilot 

callbacks and a potential bias in the ERC’s determination of the factors that may have 

contributed to the event. What was observed was a narrow focus on the part of the ERC, 

where the primary goal of an ERC meeting was often to complete the task of reviewing 

as many as 50 to 300 ASAP reports in one sitting. One consequence of the requirement 

that the ERC manually review this volume of information in a single sitting was that 

many reports were quickly scanned and closed with no further action required. For all of 

the programs, none of the additional information, such as the results of interviews with 
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pilots, were retained with the report in the airlines’ ASAP database. The only exception 

was the archiving of the type of corrective action that was required to be completed by 

the reporting pilots.  

Deficiencies in ASAP analysts’ processes. 

In the six airlines that were visited during the on-site reviews, ASAP analysts 

were typically found to be responsible for two tasks related to analysis or assessments of 

the reports residing in the ASAP database. First, analysts were required to answer a basic 

question of whether or not there was evidence of an identified hazard in the ASAP 

database. In this scenario, the ASAP analysts must search through the ASAP database 

using a set of words that relate to the hazard. This process includes a basic requirement to 

identify a subset of reports from the total database that are relevant to the described 

occurrence. The second task of ASAP analysts is to characterize a set of ASAP reports. 

This task requires extracting information from the reports regarding the type of event, the 

role of the pilots, the operational environment or external factors associated with this type 

of event, and how the reporting pilots managed these factors.  

The two tasks completed by ASAP analysts and the airline support for the tasks 

was similar across all of the airlines reviewed as part of the on-site visits. For the task of 

searching the database for reports about a given safety topic, most airlines supported a 

basic query tool or application that enabled analysts to search by a categorized field or by 

a key word. For the second task of characterizing reports, the analysts would manually 

read the reports in an attempt to identify common factors related to the events. For the 
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completion of both tasks, it was found that the analysts relied primarily on the narrative 

descriptions of the reports. 

There were two deficiencies found in the way that ASAP analysts conducted their 

work. First, when completing a query for a given safety issue, the ASAP analyst would 

use a key word or phrase to query the narrative descriptions of the reports within the 

ASAP database. The determination of whether or not there were existing ASAP reports 

on a given safety topic or hazard was based on the content of the narrative descriptions of 

the reports. If a query of the narrative descriptions brought up no matches for the safety 

issue in question, the airline would conclude that pilots were not being exposed to the 

issue. This was especially true of issues that the airline could not identify through other 

safety programs or other means.  

The second deficiency associated with the tasks of ASAP analysts was related to 

the process by which the analysts supported the characterization of a set of reports. As 

mentioned, this task involved a manual review where analysts read all of the reports and 

look for common contributing factors across the reports. This process of a manual review 

can result in a range of biases. Most importantly, however, the ASAP analysts are 

dependent on the level of detail provided in the narrative description to extract 

information on the events, threats, and pilot errors associated with the reported event or 

must draw conclusions from their own experience or exposure to similar types events. 

The ASAP reports were not the only type of information used to assess the 

potential impact or exposure that airlines might have to an identified hazard. There are 
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many other types of information that airlines can draw upon when investigation a safety 

event. However, ASAP reports were found to be the primary source of information used 

by airlines to understand the role of pilots in a safety event, and the process of searching 

through narrative descriptions using key words was a common practice across all airlines. 

Conclusions from Reviews of Airline ASAP Programs 

The 2003-2004 on-site reviews of ASAP Programs brought to light several 

deficiencies in the way that these programs were being conducted. The first set of 

deficiencies concerned the fact that pilots were not consistent in the way that they 

reported information about safety events. Second, the ERC members relied on inferences 

made from their own subject matter expertise to determine why events occurred and why 

pilots reacted as they did. Third, the ASAP analysts were relying primarily on the 

narrative descriptions to complete their tasks of identification and characterization of a 

given safety concern. As a result, airlines could be at risk of underestimating their 

potential exposure to identified safety issues, if pilots were not providing a sufficient 

level of detail in their narrative reports that included threats they encountered and their 

ability to manage these factors.   

Although ASAP programs were providing airlines with a source of otherwise 

unknown events, the opportunity for pilots to describe the threats they encountered and 

any errors they made was not being supported through the Standard Reporting Form. As 

a result, the ERC and the ASAP program was losing the opportunity to learn first-hand 

from pilots about changing operating conditions, growing safety threats, and potential 
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gaps in pilots knowledge or ability to operate in a safe manner. The deficiencies 

identified through the on-site visits were potentially restricting the ability of airlines to 

use ASAP reports to increase their knowledge of pilots’ exposure to areas of potential 

risk and potentially limit their ability to maintain a proactive approach to safety. The 

primary observation from the on-site visits is that these deficiencies were occurring due 

to a lack of detailed information in the narrative descriptions of the ASAP reports. 
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Chapter 5. A Review of Human Factor Taxonomies Used in the Aviation Industry 

This chapter includes a review of human factor taxonomies used in the aviation 

industry to support the collection and categorization of incidents and accidents.  

In 2004, a review of human factor models and taxonomies that were actively used 

in the aviation industry was completed. This review included human factor and pilot error 

taxonomies that had been developed for use in assessing accidents and incidents. The 

reviews included taxonomies that were being used by the airlines with active ASAP 

programs to support the collection of ASAP reports from pilots.  

The human factor taxonomy reviews were conducted as part of the larger research 

objective of creating an ASAP reporting form that would prompt pilots to provide 

information on factors that contributed to their reported event. The taxonomies, as well as 

the theoretical basis and practical applications of the taxonomies, were reviewed for 

potential inclusion in the development of an alternative ASAP reporting form to the 

standard reporting form used by airlines. 

Research completed by Fleishman and Quaintance (1984) suggests that an 

effective taxonomy for collecting and categorizing human factor information in a given 

context is one in which the development of the taxonomy was based on information 

gathered from an identified setting and developed for a pre-defined goal. Their research 

suggests that a taxonomy designed with a focus on a specific type of user, as the user 

interacts within the identified setting, could be used to expand the level of knowledge 

currently known about that setting (Fleishman, 1967, 1982; Fleishman and Quaintance, 



 

82 
  

1984). Fleishman and Quaintance’s research suggests that the use of a taxonomy 

designed to represent pilots’ operating environment could result in the collection of 

information that was relevant to the occurrence of a reported safety event.  

A total of five human factor taxonomies were identified that were in active use by 

airline safety departments or had been developed specifically with the goal of supporting 

ASAP programs. The taxonomies were reviewed and considered for possible inclusion 

based on the following criteria:  

1. The categorizations supported by the taxonomy had to be defined and 

actively in use by at least one airline. 

2. The taxonomy had to support a simple structure that could be presented to 

pilots without the need for training or third party involvement. 

3. The taxonomy had to be derived from language used by pilots. 

4. The taxonomy had to have an identifiable background in human factors 

research. 

5. The taxonomy had to include references to hazards that could be used to 

feed airlines’ SMS programs.     

 

There are a number of taxonomies that were reviewed that include references that 

would not be recognizable by pilots.  Most of these taxonomies were derived from 

accident investigations and relied on terminology that was specific for large-scale 

investigations. This terminology was not part of the language regularly used by pilots 

during their normal operations nor was that terminology a part of the language actively 

used by airlines or other groups in the air transportation system (Beaubian & Baker, 

2002; Wiegmann, Rich, & Shappell, 2002). Although these taxonomies were often 
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efficient in terms of their ability to identify causal factors following the occurrence of an 

aviation accident, the taxonomies did not meet the criteria for inclusion in an ASAP 

reporting form.  

The range of taxonomies under consideration was reduced to those taxonomies 

that were based on language used by pilots and taxonomies that had been developed with 

pilots as the targeted audience or user. These requirements were established to best 

support the goal of developing a reporting form that could be used by pilots without 

instruction or training.  

Aviation Safety Reporting System (ASRS) Anomaly Codes 

 As previously described, the Aviation Safety Reporting System (ASRS) is the 

longest standing aviation-reporting program in the air transportation industry. It was, 

therefore, important to look at the Anomaly Codes that were used by ASRS subject matter 

experts to categorize reports and to evaluate the potential value of those codes for use in 

an ASAP reporting form. 

The first step in the ASRS methodology is to screen all reports for inclusion into 

the ASRS system. ASRS reports are screened to ensure there was no illegal act 

committed by the reporting pilot. Reports are then reviewed and coded for hazards by at 

least two subject matter experts. The definition of a hazard used by the ASRS subject 

matter experts is any issue, condition, action, or set of circumstances that compromises 

the safety of an aircraft or a flight crew (ASRS, 1999). This definition is similar to 

ICAO’s definition of a hazard (ICAO, 2009). If the subject matter experts agree that the 
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report is of a critical nature, ASRS further categorizes these reports though the use of a 

set of incident labels called Anomaly Codes. Anomaly Codes are assigned to a report by 

the ASRS subject matter experts. Anomaly Codes reference a mixture of issues including 

weather, air traffic, aircraft positioning, and other types of environmental conditions.  

Despite the longstanding success of the ASRS, there were problems with the 

Anomaly Code taxonomy that eliminated these codes as candidates for inclusion in an 

ASAP reporting form. The most significant problem was that while these codes could 

provide support for the identification of event type classifications, the taxonomy provided 

no distinction between event types and contributing factors. An additional concern was 

the fact that the ASRS Anomaly Codes were used by a set of subject matter experts 

during group discussions, but pilots who were submitting reports to the ASRS were not 

prompted to use the codes.  

ICAO Accident/Incident Data Reporting Program (ADREP 2000) 

The incident and accident reporting system supported by the International Civil 

Aviation Organization (ICAO) is referred to as the European Co-Ordination Centre for 

Aviation Incident Reporting Systems (ECCAIRS). The European Co-Ordination Centre 

for Aviation Incident Reporting System is a program that exists under a directive required 

by the European Union states to collect mandatory reportable events from countries and 

aviation operators within the European Union (ICAO, 2000). The taxonomy used in 

ECCAIRS is the Accident/Incident Data Reporting Program taxonomy or ADREP 2000 

taxonomy (ICAO, 2000). The ADREP 2000 taxonomy is used to support a reporting tool 
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for collecting and categorizing accident and incident events that are submitted to 

ECCAIRS. The taxonomy is used by analysts that are trained on the use of the ADREP 

2000 taxonomy and the ECCAIRS reporting tool (Cacciabue, 2000).  

A review, the ADREP taxonomy includes a large and extensive list of event types 

that can be used to describe a wide range of safety occurrences ranging from minor 

incidents to more serious occurrences and accidents. This taxonomy was developed to be 

used by trained analysts to collect information about mandatory reportable incidents and 

accidents. The individuals who use the ADREP 2000 taxonomy are not pilots involved in 

the reported event. The European Co-Ordination Centre for Aviation Incident Reporting 

Systems supports a staff of trained analysts that have specific, acquired skills to properly 

use the taxonomy. The ADREP 2000 taxonomy supports a structure and set of fields that 

are much too complex for pilots to complete when submitting an ASAP report. 

British Airways Safety Information System (BASIS) 

 British Airways Safety Information System (BASIS) was one of the first of a 

small number of software programs that airlines started using for collecting and 

managing data from mandatory and voluntary pilot reporting systems (O'Leary & Fisher, 

1993). The BASIS program was developed in 1990 by British Airways and is now used 

by over 100 airlines and aviation companies. The BASIS system is now supported by a 

private company, and information regarding the functionality supported by the software, 

including automated reporting and risk assessment tools are considered proprietary 

(Mercator, 2006).  
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The review of the BASIS tools was unavoidably restricted because of the 

proprietary control placed on the tools and because there is currently no published 

information on the theoretical or historical development of the system. There is little 

information available about how the BASIS taxonomy was developed, and there is no 

information about definitions or references of the BASIS taxonomy or about the key 

words supporting the categories supported in this taxonomy. 

What little information there is about BASIS came from airlines that contacted 

The University of Texas Human Factors Research Project (UTHFRP) looking for ways to 

improve the BASIS system they were using. These airlines were using the BASIS 

taxonomy for mandatory reporting programs and had contacted UTHFRP about the 

development of ASAP report collection tools as they were initiating their ASAP 

programs.  

A limited review of BASIS was derived from a set of keywords that had been 

provided by airlines using the licensed BASIS tool. The BASIS taxonomy supports a 

framework based on three main categories: Technical, Operational, and Environmental. 

Each of these categories referenced a set of key words that included terms relevant to the 

categories but with a greater degree of specificity.  

Although BASIS was being used by airlines for mandatory reporting the limited 

access to the taxonomy, definitions and structure of the categorizations made 

incorporating information from this tool and the underlying taxonomy impossible. 
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Human Factors Analysis and Classification System (HFACS)  

 The Human Factors Analysis and Classification System (HFACS) is one of the 

most commonly referenced tools for use in applying human factor classifications to 

accident investigations (Wiegmann & Shappell, 2003). The Human Factors Analysis and 

Classification System was developed initially through a review of a large number of 

military and general aviation accident investigations (Shappell & Weigmann, 1997). 

Most recently, the HFACS methodology has been applied to commercial aviation 

accident investigations (Shappell, Detwiler, Holcomb, Hackworth, Boquet, & Wiegmann, 

2007).  

One of the benefits that HFACS holds over the other taxonomies reviewed is the 

model’s focus on human factors. The HFACS model was derived from James Reason’s 

model of human error and supports Reason’s distinction between active failures and 

latent conditions (Reason, 1990). In the HFACS model, active failures are referred to as 

unsafe acts that are completed by an individual, most often the pilot operating the aircraft. 

Latent conditions are referred to as environmental issues or issues surrounding and 

contributing to the occurrence of an event (Wiegmann & Shappell, 2003). 

The HFACS model was not developed for situations where there is a need to 

collect information directly from pilots. As a framework for gathering information, the 

HFACS model was developed for post-hoc investigations of accidents. The HFACS 

model supports a multi-level framework of connections between factors that could 

contribute to an accident. The fact that the HFACS model was developed to support 
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accident investigations results in a methodology that, again, is too complex for pilots to 

complete as part of the process of submitting a report to the ASAP system.  

The HFACS model was found to support many of the objectives needed for an 

ASAP reporting form, including a theoretical model providing the basis for the human 

factor categorizations of pilot error and contributing factors. However, the process for 

completing the HFACS methodology was found to be much too time consuming for 

pilots to complete as part of the process of submitting a report to ASAP and would 

require the pilots to be trained on the HFACS model. 

Threat and Error Management Model (TEM) 

As previously mentioned, the Threat and Error Management (TEM) model is used 

in the aviation industry as a conceptual model, operational model, and training model. 

When applied as an operational model, the TEM model can be used to categorize factors 

contributing to a range of aviation safety events, from normal operations to accident 

investigations. The TEM model includes a taxonomy of threats, pilot errors, and 

undesired states that have been identified and expanded on through the development and 

refinement of the Line Oriented Safety Audit (LOSA) methodology. The methodology 

used to develop the TEM model is considered an applied methodology, because it was 

not developed through simulator assessments or accident investigations, as is commonly 

done in aviation research, but through the observation of pilots during normal operations. 

The TEM model is based on the collection and analysis of issues occurring in the cockpit 

from the pilots’ perspective. As a result, the taxonomy supported by the development of 
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the TEM model is composed of a range of descriptors of pilot behaviors that are used to 

counteract adverse situations and of observed threats that pilots must manage to safely 

complete a flight. Therefore, the TEM taxonomy, as developed through LOSA and 

supported by the TEM model, supports a list of factors where the labels used to represent 

the factors are those that pilots experience in the course of normal operations and that 

pilots use to describe their experiences.  

As discussed in Chapter 2, the primary factors represented in the TEM model are 

threats, errors, and undesired states. Threats are issues that crews encounter during the 

operation of flights that require action on the part of the crew. Threats are defined as 

issues that occur beyond pilots’ control but require attention and management in order for 

the pilots to complete their required duties. Threats are not caused by a crew but by 

external events or circumstances outside the crew’s control (Merritt & Klinect, 2006).  

Pilot errors are mistakes in a pilot’s behavior that lead to a deviation from 

intentions or expectations. Pilot errors include hard errors and soft errors. Hard errors 

refer to mistakes that can be observed, like errors in configuring the aircraft or 

programming the automation systems. Soft errors refer to non-observable errors, like 

communication errors, poor monitoring, situational awareness or procedural errors such 

as incomplete or rushed briefings. The TEM model is based on the assumption that it is a 

combination of the ability of a crew to prepare for threats and properly manage errors that 

will enable them to efficiently handle complex, non-standard, or high workload 

situations. 
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 The final main factor of the TEM model is undesired aircraft states. An undesired 

aircraft state is defined as an incorrect position, location, or configuration of an aircraft. 

An undesired aircraft state is the result of a crew error or mismanagement of a threat. 

Undesired states can be considered conditions in which the aircraft is placed in an unsafe 

or unplanned for position or location.  

Of the five taxonomies reviewed, the TEM model and taxonomy supported the 

following characteristics for integration into an ASAP reporting form: 

1. The TEM model was developed through direct observations of pilots in the 

same working environment as that of pilots submitting an ASAP report. 

2. The taxonomy supporting the TEM model includes terminology that pilot-

observers use to describe events, pilot behaviors, and environmental 

conditions observed while in the cockpit. 

3. The taxonomy supporting the TEM model includes factors that could be used 

as direct references to support the SRM process of airlines’ SMS programs. 

Following the completion of the review of human factor taxonomies, it was 

determined that the TEM model, and the supporting taxonomy developed through the 

LOSA program, were best suited for use in the development of a new ASAP reporting 

form. This form is referred to as the TEM Reporting Form. Table 4 provides an overview 

of the taxonomies that were reviewed. 
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Table 4  Review of Human Factor and Pilot Error Taxonomies 

 

 
ASRS 

Anomaly 
codes 

 
ADREP 

 
BASIS 

 
HFACS 

 
TEM Model 

Taxonomy actively in use within the 
aviation community. YES YES YES YES YES 

Taxonomy used directly by pilots. NO NO YES YES YES 

Taxonomy supports human factors 
model of pilot error. NO YES NO YES YES 

Terms derived from language used by 
pilots. NO NO NO NO YES 

Taxonomy provides references to 
hazards that could be used to support 
the SRM process of airlines’ SMS 
programs. 

YES YES YES YES YES 
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Chapter 6. Design and Development of the Threat and Error Management (TEM) 

Reporting Form 

 
Chapter 6 provides a description of the Threat and Error Management (TEM) 

Reporting Form and details on how the TEM model was integrated into the design of the 

form. Also included in this chapter is a description of the factors that were selected to be 

included in the reporting form. The purpose of this chapter is to describe the selection of 

the design requirements for the TEM Reporting Form, including how the TEM model 

was adapted to support a web-based reporting form for the collection ASAP reports.  

The result of the work described in this chapter was the development of the ASAP 

TEM Taxonomy and the TEM Reporting Form. The ASAP TEM Taxonomy is a 

collection of factors represented in the TEM taxonomy used in the Line Operations 

Safety Audit (LOSA) program and customized by airline subject matter experts to 

support the self-report requirements of ASAP. The TEM Reporting Form is a reporting 

form that exposes pilots to the TEM model and ASAP TEM taxonomy through a 

structured interview process.  

Requirements for the TEM Report Form 

Four primary requirements for the design of the TEM Reporting Form were 

established.  

1. The reporting form needed to be easy for pilots to complete without any 

training.  

2. The form had to include a set of required fields and a section for the 

narrative description. 
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3. The form needed to include references to the components, categories, and 

factors of the TEM model. 

4. The form could not be too lengthy or complex to avoid discouraging pilots 

from reporting. 

These requirements were considered in the design of the structure of the form, 

including the visual representation of the TEM model and taxonomy in the form. The 

requirements were also considered in the selection of categories and factors from the 

ASAP TEM taxonomy that are shown in the form. The design of the TEM Reporting 

Form was based on a structured interview process that exposes the pilot to the TEM 

model and taxonomy. Appendix D. provides views of the TEM Reporting Form. 

Objective for the Integration of the TEM model into the TEM Report Form 

A primary objective for the design of the TEM Reporting Form was to create a 

form that exposed pilots to the three components of the TEM model - Undesired States, 

Threats, and Pilot Errors - and the underlying categories and factors associated with each 

component. The assumption that drove this design was the belief that if pilots were 

exposed to the components of the TEM model and required to reflect on the categories 

and factors associated with each component, they would provide more information in 

their narrative descriptions than they had been providing through the use of the Standard 

Reporting Form.  

The objective for the integration of the TEM taxonomy was to provide a simple 

way to expose pilots to the components of the TEM model as part of the ASAP reporting 

form. As a result of this exposure, pilots would be prompted to provide information 

related to threats, errors, and undesired states that may not have been described by pilots 

through the use of a standard form. For example, it was anticipated that pilots who 
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reviewed a list of potential errors they may have made or threats they may have 

encountered would be more likely to describe their reaction to a set of factors leading up 

to the event or their perception of how they managed their workload at the time of the 

event. The requirement that drove this design was based on the complaint voiced by the 

airlines that they were not receiving enough detailed information in the narrative 

descriptions provided by pilots the ASAP reports. The primary focus during the design 

and development phase of the TEM Reporting Form was to create a reporting form that 

prompted pilots to reflect on the factors contributing to their reported event and to 

describe their experience in the narrative description of their ASAP report.  

One assumption for incorporating the TEM model into the reporting form was 

that a more detailed narrative description would reduce the extent to which members of 

the Events Review Committee (ERC) had to rely on their own subject matter expertise 

when determining what contributed to an event.  As a result, the ERC would be able to 

use pilots’ narrative descriptions of the event to identify the contributing factors pilots 

believed led to the event, and derive less subjective conclusions on the pilots’ ability to 

manage the event.  

It was also anticipated that pilots who used the TEM Reporting Form would be 

more likely to refer to novel factors that they may have encountered during their flight. 

Given the dynamic nature of the aviation environment, it is in regard to these novel 

factors that the ERC is least likely be aware of or be able to deduce from their own 

subject matter expertise. An awareness of novel events and emerging hazards is critical 

for airlines, because these issues have a higher chance of not being managed correctly by 

pilots.  



 

95 
  

In summary, of the objective for the integration of the TEM model into the 

reporting form structure was to enhance the level of detail that pilots were providing in 

the narrative descriptions. By having access to this increased level of detailed 

information, the ERC would not have to rely as heavily on their subject matter expertise 

to determine why an event occurred and ASAP analysts would have increased access to 

pilots’ references of new or emerging hazards. 

Self-report aids for pilots. 

Research assessing the effectiveness of self-report aids for pilot incident reporting 

is limited. One study by Wiegmann and von Thaden (2003) endorses the use of a 

structured interview process for supporting pilots’ recall of information pertaining to 

high-risk incidents. The primary finding from this work suggests that incident reports 

derived from the use of a schematic map resulted in pilots including more information on 

why an event occurred than pilots who used a reporting form with a single text box for 

describing an event (Wiegmann & von Thaden, 2003). In this study, the schematic map 

was represented by a set of text boxes presented within a reporting form. The form 

included questions that referenced the context in which pilots complete a flight. The 

research by Wiegmann and Von Thaden provides promising results, suggesting pilots are 

aware of and willing to provide detailed information on contributing factors when 

completing a report of a safety event. 

Encoding specificity.  

Research outside the field of aviation provides some evidence that a structured 

interview process mimicking pilots’ working environment could aid pilots in 

remembering details surrounding an event. The research focused on the principles of 
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encoding specificity support the assumption that episodic memory or memory related to 

past events is context dependent (Tulving, 1984). Encoding specificity suggests the 

likelihood of a cue or piece of information to trigger the recollection of an item is much 

stronger if the features of the cue match or closely align with the features initially present 

when the item was first presented (Tulving & Thomson, 1973). This research suggests 

that the closer the TEM Reporting Form represents characteristics of pilots’ working 

environment the more likely the pilots will be to remember factors that contributed to 

their reported event. This principle provides support for the assumption that exposing 

pilots to a reporting form that mimics their operational environment could help them to 

remember the factors they encountered during an event while submitting their report. 

Transfer-appropriate processing. 

Research by Markman and Ross (2003) calls for the expansion of studies 

assessing the role of transfer-appropriate processing on category inference. The reasons 

provided for the expansion of transfer-appropriate processing research stem from studies 

that have provided evidence that category representations are formed in natural settings 

where people are required to infer characteristics and relationships associated with a 

given category. This research suggests there is a range of ways in which people infer 

information about categories that are unique to their individual, natural settings. Two 

important conclusions relevant to the design of the TEM Reporting Form can be drawn 

from this research. First, it may be possible that exposing pilots to the factors 

representative in their natural working environment could help them to expand on 

characteristics of these factors and second, this exposure may help pilots to infer potential 

relationships between factors.  
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Tasks Completed to Support the Design and Development of the TEM Report Form 

Three tasks were completed in the design and development of the TEM Reporting 

Form. 

1. Revisions were made to the LOSA TEM taxonomy to support the 

requirements for the TEM Reporting Form. 

2. The design and development of the structure of the reporting form required to 

expose pilots to the TEM model and revised taxonomy were completed. 

3. The TEM Reporting Form was installed, tested, and made available to pilots 

at the airline that agreed to participate in the research described in this 

dissertation. 

 

Development of the ASAP TEM taxonomy.  

The process of reviewing and customizing the LOSA TEM taxonomy included a 

group of airline subject matter experts who voluntarily participated in two-hour review 

sessions completed once a week over a period of 6 months. This working group of airline 

subject matter experts systematically reviewed each of the categories and the factors 

included in the LOSA TEM taxonomy to determine what changes needed to be made to 

integrate the model into the TEM Reporting Form. The subject matter experts were all 

pilots, and several of them served as ERC members or were ASAP managers. The goals 

for this working group were to review the TEM taxonomy from LOSA and to adjust the 

wording used in the taxonomy so that the factors would be appropriate for pilots when 

they were reporting event types, threats, and errors. The working group members were 

also asked to identify factors related to ASAP that were missing from the LOSA TEM 

taxonomy and to point out items that were not appropriate for ASAP. 
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Changing the definition of an undesired aircraft state. 

One of the requirements of the airlines was that each report submitted into their 

ASAP programs had to include a designation of the event type but did not have to include 

a designation about an undesired aircraft state, pilot error, or threat. As a way to meet this 

requirement, one of the changes made to the TEM taxonomy was an expansion of the 

concept of Undesired Aircraft States to include a wider range of events that are 

commonly reported in ASAP.  

Similar to a reported ASAP event, a LOSA observation takes place during a 

flight. A LOSA observation, however, encompasses an entire flight and references a 

defined set of observations about the flight; whereas an ASAP report only encompasses 

an event pilots choose to report and includes all of the factors that the pilots see as 

relevant to the event. A LOSA observation starts at the point where pilots take command 

of the flight during pre-flight activities and ends at the point where pilots perform their 

post-flight briefing and release the aircraft. During the period of time covered by the 

LOSA observation, a set of Undesired Aircraft States may occur or the flight may be 

normal with no Undesired Aircraft States recorded by the observer. In contrast to LOSA, 

an ASAP report is submitted based on the pilots’ incentive for reporting an event that 

occurred during the flight. As a part of an ASAP program, an event can include a wider 

range of descriptions than just the state of the aircraft that would be included in LOSA 

observations. For example, an event in ASAP can involve an Undesired Aircraft States - 

such as, an altitude deviation where the aircraft is outside the altitude required by air 

traffic control (ATC). An ASAP report can also be submitted when there is an event that 

is unrelated to the state of the aircraft. For example, a communication issue between ATC 
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and pilots may not result in an undesired aircraft state, but it is still being reported by 

pilots because it involves a safety event stemming from complications with 

communication ATC and the flight crew.  

To account for the differences between LOSA and ASAP, the definition of an 

undesired aircraft state was broadened to include a range of undesired states that are 

unrelated to the state of the aircraft. A broadening of the definition was completed to 

support the requirement that all reports submitted into an ASAP database had to be 

categorized with an event type. As a result, an event type and an undesired state are used 

synonymously in ASAP. The definition for an Undesired State that was developed for the 

inclusion in the ASAP TEM Taxonomy is shown below. 

Undesired State: Operational condition that includes an unplanned or unintended 

event that results in a reduction in margins of safety as defined by an organization 

or industry. Undesired states can be the result of poor management of threats or 

errors on the part of pilots or other crewmembers.  

 

Structure of the ASAP TEM taxonomy. 

The ASAP TEM taxonomy is organized into three parts corresponding to the 

three components of the TEM model - Undesired States, Threats and Pilot Errors. Each of 

these components includes a set of categories. The categories represent a set of undesired 

states, threats, or errors that were determined by the airline subject matter experts to 

represent the most common types of events and contributing factors reported in ASAP. 

Within each category is a set of factors that represent the category.  

The factors of the TEM Taxonomy are not meant to be a comprehensive list of all 

possible hazards that pilots could encounter. Instead, the selected factors represent the 
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most common types of hazards identified by the airline subject matter experts. The 

categories were selected to organize the hazards according to higher order grouping. 

Although the categories were selected to represent a broad range of events, threats, and 

pilot errors, the category list is also not comprehensive. The category and factor lists are 

not comprehensive due to the dynamic nature of the national airspace system. For 

example, in the recent years pilots have had more interaction with Federal Air Marshalls 

and with concerns related to potentially malicious behavior of passengers. As a result, the 

airlines currently using the ASAP TEM taxonomy have requested an additional threat 

category be added to the taxonomy that represented threats associated with Federal Air 

Marshalls and malicious passenger activity. To account for categories and factors that are 

not represented in the TEM taxonomy, and therefore not in the TEM Reporting Form, 

pilots are provided with a section to include their own category or factor.  

 Appendix E includes a list of the categories and related factors that are included 

in the ASAP TEM taxonomy along with the definitions of the categories and related 

factors. 

Development of the TEM Report Form 

The TEM Reporting Form first prompts pilots to familiarize themselves with the 

categories and factors that may have led to the event and then asks pilots to describe these 

factors within the narrative description of their report. The structured interview process 

provides an efficient way to expose pilots to the TEM model and prompts them to think 

about the circumstances contributing to the event. The objective for the design was to 

expose the TEM model and taxonomy to the pilot as they complete the steps of the 

reporting form as supported by the structured interview process. The intent of this 



 

101 
  

exposure is that pilots will then reference these factors when completing the final section 

of the form. It is predicted that the result of the pilots’ completion of a report using the 

TEM Reporting Form will be a narrative description that provides more information and 

a higher quality of information about the event being reported than if they were to use the 

Standard Reporting Form. 

The following sections provide descriptions of the features of the TEM Reporting 

Form that were developed to support the integration of airline reporting requirements and 

the ASAP TEM Taxonomy. The TEM Reporting Form supports the following features: 

1. Web-based reporting capabilities 

2. A framework to support a structured interview process 

3. Layout of the TEM components, categories, and factors 

 

Web-based reporting capabilities. 

The TEM Reporting Form is a web-based reporting form. This means that the 

reporting pilot completes the reporting form by logging on to a website and providing 

information on the reported event through the site. By hosting the reporting form on a 

website, several features supporting the display of the TEM taxonomy were made 

possible, including a structured interview process and the visual representations of the 

TEM components, categories and factors. 

Framework to support a structured interview process. 

The TEM Reporting Form is based on a framework that supports a structured 

interview process. A structured interview process is a framework used in web-based 

reporting forms that presents information on a related set of tabbed pages. This type of 
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framework supports the customization of information that a reporter sees based on 

selections they make as they navigate through the form. The framework is referred to as a 

structured interview because the formatting, placement of questions, and customization of 

next steps in the form are organized so the reporter is guided through the form as if 

answering questions in an interview. 

The TEM Reporting Form supports a basic set of structured interview process 

capabilities. These capabilities include the representation of components of the TEM 

model as tabbed pages in the form and the appearance of factors when a category is 

selected. Each page in the form is represented by a tab and each tab of the reporting form 

includes a set of questions pertaining to the reported event. The tabs are organized in 

sequential order, starting with a tab representing Flight Information. This tab shows a 

page of basic questions regarding the specifics of the flight. Event Conditions is the 

second tab and is used for collecting demographic information, such as the date, time, 

and location of the event. The third tab includes a list of Event Details. This page presents 

a list of event types that may have occurred. The fourth tab includes a list of Threats and 

the fifth tab, a list of Flight Crew Errors. The last tab of the reporting form, the Event 

Description, includes a section where the pilots are asked to complete their narrative 

description. 

The Event Details, Threats and Flight Crew Errors are presented on the tabs as 

labels with basic one or two word descriptions representing the categories and the related 

factors associated with the component of the TEM model. As the pilots complete the 

TEM Reporting Form, they are prompted to select categories that represent the type of 

event, threat, or error they encountered. Following the selection of a category, an 



 

103 
  

additional section opens within the page that provides a list of factors related to the 

selected category. This structured interview process capability is supported on each of the 

pages for the event types, threats, and errors. The event type classifications provide 

options for pilots to categorize what type of event occurred and the contributing factor 

classifications provide pilots with options to categorize why they think the event 

occurred. Following the completion of this information, the pilots are then prompted to 

provide their narrative description of the event.  

Figure 5 provides a view of the TEM Reporting Form displaying the tab for the 

page with a list of pilot errors. In the figure, the user has selected the Flight Crew Errors 

tab, the Flight Crew Coordination category, and the Poor Workload Distribution factor. 
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Figure 5   Example of the TEM Reporting Form with Category and Factor Selections 

 
The TEM Reporting Form prompts pilots to first familiarize themselves with the 

factors that may have led to and were associated with the event, and to then describe 

these factors in their narrative description of the event. The structured interview 

framework provides an efficient way to expose the pilots to the TEM model and prompts 

them to think about the circumstances contributing to the event. 

The narrative description of a reported event. 

The pilots’ selections on the pages for Event Type, Threats, and Flight Crew 

Errors provide a way for the event and the factors associated with the event to be 

categorized based on the pilots’ experience of the event. Taken by themselves, the 
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selected categories and associated factors are important for querying the ASAP database 

but they do not provide information about how the factors relate to each other or about 

how pilots reacted to the contributing factors. It is in the narrative description of the 

report that the pilots provide a description of the connections between events, threats and 

errors and their opinions on how they managed these factors. 

The last page of the TEM Reporting Form is where the pilots provide a narrative 

description of the events. This tab includes a large text box with instructions for pilots to 

describe the reported event and to include an explanation of any threats encountered or 

errors made that contributed to the event.  

The narrative description provides pilots with the opportunity to provide a story 

line for the reported event. A narrative description should provide enough detail for the 

ERC to identify what type of event occurred, the operational context in which the event 

occurred, how the reported factors related to each other, and what role the pilots played in 

the event. The narrative description should provide enough information that ASAP 

analysts can identify relevant reports from the ASAP database when searching for a given 

hazard. In addition, the narrative description should provide ASAP analysts with enough 

information to characterize a set of reports that have been identified as referencing a 

safety event. In summary, the narrative description should enable the airline to gain 

insight into the types of hazards pilots are encountering and how the hazards were leading 

to safety events that could affect future flights.  
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Chapter  7. Selection of Methods to Measure ASAP Information Quantity and 

Quality 

This chapter provides a description of the needs that airlines have for identifying 

safety hazards and how Airline Safety Action Program (ASAP) reports are used by 

airlines to characterize safety events that might affect their operations. This chapter 

provides a practical example to clarify the level of information airlines require to identify 

reports referencing a hazard and to characterize a safety event. The second part of this 

chapter includes an explanation of how the use of ASAP reports relate to the measures of 

information quality and quantity selected to compare the narrative descriptions from the 

TEM Reporting Form to the Standard Reporting Form.  

The objective of the comparison of the two types of reporting forms was to 

determine if the use of a reporting form based on the TEM model would result in pilots 

providing a larger quantity and higher quality of information in the narrative descriptions 

of their ASAP reports as compared to the information in the narrative descriptions 

provided by pilots using the Standard Reporting Form. 

A Data Driven Approach to Safety 

As the national airspace system continues to grow in terms of traffic volume and 

complexity of operations, the ability for airlines to identify hazards and characterize 

unsafe events is critical for maintaining safe operations. Unsafe events occurring in the 

airlines’ operating environments could relate to either known hazards or emerging 

hazards. In the case of known hazards, pilots may have already been trained on how to 

manage the hazard they encountered and therefore the existence of the hazard is 
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inconsequential. In the case of emerging hazards, there may be changes in the operational 

airspace that the pilots are unaware of and unprepared to manage. Most often, pilots are 

the first within an airline to be exposed to emerging hazards and to be faced with 

managing those hazards. The environment in which pilots work places them at the 

forefront of airline operations. As a result, pilots are not only exposed to hazards that are 

outside of their operational norms, they are required to actively manage hazards as they 

complete their required tasks associated with operating the aircraft.  

As the most prominent airline-supported, safety reporting program in the aviation 

industry, ASAP has the potential to increase airlines’ knowledge of hazards, either known 

or emerging. To achieve this potential, the ASAP program must be supported in a way 

that encourages pilots to provide information of sufficient quantity and quality. The 

quantity and quality of information residing in ASAP reports must enable airlines to 

understand why a safety event occurred and how the event could affect future operations. 

ASAP programs provide a mechanism for pilots to share their subject matter expertise 

about these emerging hazards. The information collected from these programs allows 

airlines to build their knowledge about why and how the hazards may affect the safety of 

their operations. 

Airlines’ use of information contained in ASAP reports. 

This section provides a description of the ways in which ASAP reports are used in 

airlines’ safety departments. First, analysts are required to answer a basic question of 

whether or not there is evidence of an identified hazard in the ASAP database. This task 

involves a basic information retrieval process where the analysts attempt to identify a set 

of reports that are relevant to a given hazard based on a key word or words.  
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The second task of ASAP analysts is to characterize a safety event through a 

review of the ASAP reports that have been identified as referencing the hazards related to 

the safety event. Characterizing a safety event requires access to information on the 

context in which the safety event occurred. The first part of characterizing a safety event 

represented by a group reports is the identification of all hazards associated with the 

safety event. The second objective is identification of information on how pilots managed 

the hazards. These two types of information are critical for airlines to know in order to 

determine the potential impact the safety event could have on future operations. 

Retrieving relevant ASAP reports from a database. 

When airlines express concern about a new or emerging hazard, there is most 

likely limited information about the hazard. The source of the information on the hazard 

could come from a range of places within the airline’s operations and there may be 

limited descriptive information with the exception of a few key words or phrases that the 

analysts have been given to describe the hazard. Airline safety departments are looking to 

ASAP to provide any level of evidence that their pilots may be at risk of encountering or 

having to manage the hazard. The analysts are not just looking for a direct match of the 

description of the hazard but may expand their search in an attempt to determine if there 

is any evidence that a similar type of hazard has or could occur. This expansion will be 

based on words representing specific, unique types of factors that the analysts believe 

may be associated with the hazard. The probability that analysts can find evidence of an 

event or evidence of factors they have identified that could contribute to a hazard in 

question is dependent on the level of detail pilots provide in the narrative descriptions of 

the event.   
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Identifying concepts represented in a set of ASAP reports. 

The second type of task requires the ASAP analysts to characterize a safety event 

that is described in a group of ASAP reports. This task starts with the identification of a 

group of reports that reference the safety event or a group of reports that reference 

hazards that could have led to the safety event. This task includes the characterization of 

ASAP reports that were identified by the ASAP analysts’ successful query of the ASAP 

database for a defined safety event. 

The first step in the characterization of a safety event is to identify the hazards 

leading to an event. These hazards are referred to as initiating events and can include the 

role of the operator or pilot and the role of a set of threats or complexities in the pilots’ 

operating environment (ARMS, 2010). The second step is to identify why the initiating 

events occurred. This step often includes an assessment of processes in the operational 

environment that may have failed. These processes are referred to as barriers. Barriers 

are safeguards put into place in pilots’ working environments that keep an initiating event 

from escalating. Barriers can be procedural-based, like checklists or behavioral-based, 

like pilot monitoring and cross checking. Barriers can be system-based, like warning 

alerts, visual references, or automated systems. Barriers can also be based on the 

monitoring and guidance of a third party like air traffic control (ARMS, 2010).  

The primary objective for analysts when characterizing a group of reports 

representing a safety event is to increase the airlines’ knowledge of the safety event so 

they can develop effective mitigation strategies. For airlines to build effect mitigation 

strategies they must acquire knowledge on pilots’ management or mismanagement of an 

initiating event, pilots’ assessment of the functioning of the safety barriers, and when 
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available pilots’ assessment of what kept the initiating events from escalating into a more 

serious incident or accident. Each of these pieces of information represent different 

concepts that may be described with various levels of detail by the pilots in the narrative 

descriptions of the ASAP reports. A group of reports with high quality narrative 

descriptions can aid analysts in characterizing a range of concepts that were reported by 

pilots to have contributed to the safety event. 

A practical example: Injuries related to adverse weather. 

 The following example provides an overview of how a safety event may be 

characterized by an ASAP analyst. The example uses events involving injuries related to 

adverse weather. This type of safety event would require the occurrence of both an injury 

during a flight and the flight encountering adverse weather. Two definitions are provided 

to describe this type of occurrence. First, the standard criteria for assessing injuries 

occurring during a flight include the following (ICAO, 2000):  

Fatal: A death from an injury received in the occurrence, which occurs within 

30 days of the accident.  

Serious: An injury sustained by a person in an accident and which:  

- Requires hospitalization for more than 48 hours, commencing within 48 

hours from the date when the injury was received or; 

- results in a fracture of any bone (except simple fractures of fingers, toes, 

or nose;  

- involves lacerations which cause severe hemorrhage, nerve, muscle, or 

tendon damage;  

- involves injury to any internal organ;   

- involves second or third degree burns, or any burns affecting more than 

5% of the body surface; or  

- involves verified exposure to infectious substances or injurious radiation.  
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Minor: Any other injuries not categorized as fatal or serious are minor.  

 

Second, there are several definitions for adverse weather maintained in the aviation 

industry. In the TEM model, the definition for adverse weather as a threat includes any 

changes in the atmospheric conditions during a flight that requires attention or 

management by the crew. A more specific definition of adverse weather is provided by 

the ICAO ADREP 2000 taxonomy. This definition references specific types of significant 

weather that have the potential to affect the safety of the flight (ICAO, 2000). These 

conditions, referred to as significant meteorological conditions, include:  

- Active thunderstorm areas or lines of thunderstorms; 

- Hurricanes or tropical storms; 

- Moderate hail; 

- Severe turbulence; 

- Severe icing; 

- Marked mountain waves; 

- Widespread sandstorms and dust storms; 

- Volcanic ash; 

- Microbursts; 

- Severe squall lines; 

- Low-level wind shear; or 

- Tornadoes or waterspouts. 

 

 Of all threats flight crews may encounter, managing changing weather conditions 

is one of the most common. The other two common threats are air traffic control 

communication problems and mechanical issues with an aircraft. Adverse weather was 
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identified as a contributing factor for 116 accidents occurring between 1994 and 2003 or 

approximately 30% of accidents that occurred during this time-period (NASDAC, 2004).  

Both injuries and weather are common categories included in most taxonomies 

used for ASAP report collection. Injuries are normally broken down into level of injury 

or who was involved in the injury. References to adverse weather can be found in all 

taxonomies with the most common types of weather factors being, wind, turbulence, low 

visibility conditions, and icing conditions. Turbulence is so prolific a threat for flight 

crews that there were 7 types of turbulence cited in an assessment of accidents related to 

adverse weather (NASDAC, 2004). Turbulence is also a cyclical issue with the highest 

rates of injuries related to turbulence occurring during the months of April through 

August.  

If an analyst were asked to identify all reports referencing injuries and adverse 

weather their first task would be to identify all categories in their taxonomy associated 

with these two issues. This task will result in the analyst querying the ASAP database for 

a set of reports that have been previously categorized by the airline as meeting these 

criteria. However, it is very common for the airline to not have reliable and complete 

categorizations of their ASAP reports. All airlines reviewed during the on-site visits, 

relied heavily if not solely on key word searches of the narrative descriptions for 

identifying reports referencing a given safety topic (personal communication, May 2004). 

The primary goal for the analyst is to identify the highest number of relevant 

reports and minimize the number of incorrectly identified reports. To support this task the 

analyst will want to expand their search to include a range of references that pilots may 

use to describe changes in the weather conditions. These changes may include weather 
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related turbulence issues like thunderstorms or cloud formations. However, the analyst 

will most likely not want reports related to turbulence caused by mountain waves or wake 

turbulence resulting from the close proximity of another aircraft.  

Based on the requested information the analyst may want to expand or limit their 

query. Regardless of the level of specificity of the query, the ASAP analyst will be 

relying on the occurrence of the key terms in the narrative description to confirm the 

reports include references to weather and injuries. For this step, the analyst is working to 

minimize the number of false negative reports. A false negative report is one that 

references adverse weather and an injury but was not identified by the analyst’s query. 

The second step in the analyst’s process is to review the reports and remove any false 

positives. False positives are reports that were included in the returned group of reports 

from the query that the analyst has determined do not fall within the scope of the defined 

safety event. Again, referring to the example of weather related injuries, the analyst 

would not be interested in reports referencing turbulence related to traffic or terrain.  

If the type of event the analyst is searching for is rare, for example if they are 

looking for injuries related to turbulence associated with a microburst which are less 

likely to occur, they will rely on more specific key terms in the narrative description to 

aid their retrieval process in identifying any relevant reports. With a rare event, the 

analyst may have to expand their search criteria to a range of specific words to capture as 

many of the reports that may be relevant to the identified incident. 

Once the analyst has found the reports they believe reference the safety event, 

they must characterize the safety event. The purpose of this task is to identify the hazards 

referenced in the reports and derive a set of meaningful concepts that relate to the safety 
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event. This process includes a review of the narrative descriptions and a grouping of 

hazards. The objective is to establish the sequence of these hazards as these factors 

contributed to the safety event. This includes the identification of the relationship 

between the threats, pilot errors, and event types referenced in the reports. The 

characterization of the safety event also includes the identification of what types of 

protections or barriers failed that enabled the sequence of hazards. These 

characterizations must then be summarized into relevant concepts. A concept is a 

summarized description of the sequence of hazards. The analyst may identify multiple 

concepts, but each concept should provide a unique description of the scenario that led to 

the safety event.  It is these concepts that are then reported to the airline’s safety 

department and used for establishing mitigation strategies.  

In order to complete the tasks of identification of relevant reports and the 

characterization of safety events from a group of reports, an ASAP analyst relies on the 

details provided in the narrative description of the ASAP reports.  

Supporting the Need for a Large Quantity and High Quality of Information in 

ASAP Narrative Descriptions 

The objective for the integration of the TEM model into an ASAP pilot reporting 

form was to encourage the reporter to reflect and expand on the type of contributing 

factors they encountered, the sequence of these factors, and their role in managing or 

mismanaging the contributing factors that eventually led to the reported event. The 

assumption supporting this integration is that the pilots’ use of the TEM Reporting Form 

will result in the pilots providing a level of detail in their narrative description that 

includes reference to hazards that lead to the reported event and details on why the event 
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occurred. The structured interview process supported in the framework of the TEM 

Reporting Form was designed to prompt pilots to review sets of questions related to the 

event they are reporting and as a result provide a detailed narrative description so airlines 

can use this information to identify hazards.  

Selection of Measures of ASAP Information Quality and Quantity 

This dissertation compares the narrative descriptions provided by pilots using 

either the Standard Reporting Form or the TEM Reporting Form. The focus of this 

comparison is on the quantity and quality of information included in the narrative 

descriptions from ASAP reports collected through pilots’ use of each type of reporting 

form.  

Quantity of information included in ASAP narrative descriptions. 

One of the primary objectives of the design of the TEM Reporting Form was to 

encourage pilots to provide more information when describing the event they are 

reporting. The more detail pilots provide in their narrative description the more likely it 

will be for analysts to find reports that are relevant to a specific hazard or a safety event 

in the ASAP database. The tasks completed by the ASAP analysts require narrative 

descriptions that are lengthy enough to include information on what happened, why the 

event occurred, and how the pilots reacted. From a very simple perspective, a narrative 

with a larger count of words may be more likely to include information that enables 

analysts to extract this level of detail.  

The first assessment completed in this dissertation included a comparison of the 

average count of words included in the narrative descriptions of a set of ASAP reports 

collected using the TEM Reporting Form and the average count of words included in the 
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narrative descriptions of a set of ASAP reports collected using the Standard Reporting 

Form. 

Quality of information included in ASAP narrative descriptions. 

The more complex characteristic of a narrative description that was strived for 

when designing the TEM Reporting Form was a high quality of information. A narrative 

description with a high quality of information was predicted to demonstrate two qualities. 

First, a high quality narrative description was predicted to include terms that analysts are 

more likely to find descriptive, relevant, or meaningful when searching the ASAP 

database for a report referencing a specific hazard. Second, a high quality narrative 

description is predicted to include information that can be used by analysts to 

characterize a safety event and identify the concepts referenced in the reports that may 

have contributed to the event.  

Identifying hazards: The discriminatory power of words. 

The extent to which a word provides unique and relevant information to a report 

residing in a database is referred to as the discriminatory power of the word. The 

discriminatory power of a word is defined as the relevance a word has within a single 

document as compared across a set of documents (Aizawa, 2003). Words with high 

discriminatory power represent a strong relationship or presence in the document they 

appear in as compared to the rest of the documents in the document set. Therefore, words 

with a high discriminatory power are relatively common in a small set of documents and 

rare across the remaining documents. For ASAP analysts, narrative descriptions that 

include words with a high discriminatory power are more likely to provide unique 

information referencing hazards pilots encountered when managing their reported event. 
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The discriminatory power of a word is based on a calculation called Term-

Frequency Inverse Document Frequency (TF_IDF; Aizawa, 2003). The TF_IDF 

calculation applies a weighting to terms based on both the frequency of the word within a 

single document and the inverse of the frequency of the word across the set of 

documents.  

The first measure of information quality used to compare the narrative 

descriptions collected through the TEM and Standard Reporting Forms included an 

assessment of discriminatory power as measured by the TF_IDF values of the words 

contained in the narrative descriptions from each report set.  

Characterizing safety events: Contributions of narrative descriptions to 

latent concepts. 

Airlines support ASAP program to not only increase their awareness of hazards 

but to obtain an understanding of why the hazards are occurring, how pilots are managing 

the hazards, and how the sequence of hazards can lead to safety events. In order for 

airlines to understand why their pilots are reporting an event, they must increase their 

knowledge of the complexity of the pilots’ operating environment and how capable pilots 

are to handle the reported hazards.  Attempting to understand why an event occurs 

requires ASAP analysts to characterize a group of reports that represent a safety event. 

Similar to the task of identifying hazards, the focus is on the narrative descriptions of the 

ASAP reports. However, the use of ASAP reports to derive conclusions as to why an 

event occurred requires analysts to look beyond the words contained in the narrative 

description and derive characterizations of concepts related to the safety event that are 

described in the group of reports. 
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The process of identifying common concepts in text or narrative data can be 

completed through a process referred to as Latent Semantic Analysis (LSA; Landauer, 

McNamara, Dennis, & Kintsch, 2007). The basic assumption of LSA is that concepts can 

be identified in a set of documents through the reduction and grouping of the terms 

included in the documents. Latent Semantic Analysis is based on a reduction process that 

attempts to find the most relevant set of concepts that are represented across a set of 

documents by reducing a matrix representing the words in the documents to a set of 

smaller, representative latent concepts. The reduction process used in LSA is singular 

value decomposition (SVD). 

A measure of the contributions that a narrative description makes to a set of latent 

concepts was used as a second measure of information quality. This second measure of 

information quality assessed the contributions made by the narrative descriptions of the 

reports collected through the TEM and Standard Reporting forms to a set of latent 

concepts derived for each report set. This assessment was completed to determine if the 

use of the TEM Reporting Form would provide more information for ASAP analysts to 

use when characterizing a group of reports that referenced a safety event. This assessment 

was completed in an attempt to capture a measure of information quality associated with 

the input provided by the narrative descriptions to a set of underlying concepts 

represented in each report set. This measure of information quality is based on an 

assumption that the contributions of the narrative descriptions to the latent concepts 

would be similar to the concepts identified by the analysts’ characterization of a safety 

event. 
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Chapter 8. Hypotheses 

This chapter describes the two hypotheses used to compare the quantity and 

quality of the narrative descriptions provided by the TEM Reporting Form and the 

Standard Reporting Form. The two hypotheses were tested by comparing one measure of 

information quantity and two separate measures of information quality. One report set 

was composed of the narrative descriptions from reports submitted using the Standard 

ASAP Reporting Form and the other report set was composed of the narrative 

descriptions from reports submitted using the TEM Reporting Form. 

The integration of the Threat and Error Management (TEM) model in the 

development of the TEM Reporting Form was based on the following prediction. An 

ASAP reporting form based on the TEM model will result in pilots providing narrative 

descriptions of events that include a larger quantity and a higher quality of information 

compared to the narrative descriptions provided by pilots using the Standard Reporting 

Form. 

Two separate sets of hypotheses were tested to determine if a report collection 

form utilizing the TEM model would result in a larger quantity and higher quality over a 

reporting form that supports a single page format commonly used by airlines to collect 

ASAP reports or the Standard Reporting Form. Both hypotheses focused on the 

information contained in the narrative description of the ASAP reports.  
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Hypothesis 1 - Quantity of Information 

The quantity of information in the narrative descriptions provided by pilots using the 

TEM Reporting Form will be larger than the quantity of information in the narrative 

descriptions provided by pilots using the Standard Reporting Form. The difference in 

quantity of information in the narrative descriptions was compared by testing the 

following hypothesis. 

1. Word counts in the narrative description of the reports collected using the TEM 

Reporting Form will be significantly higher than the word counts in the narrative 

descriptions of reports collected using the Standard Reporting Form. 

Hypothesis 2 - Quality of Information 

The quality of information in the narrative descriptions provided by pilots using 

the TEM Reporting Form will be higher than the quality of information in the narrative 

descriptions provided using the Standard Reporting Form. The difference in quality of the 

information was compared by assessing the discriminatory power of words from the 

narrative descriptions in each set of reports, and the contributions of the narrative 

descriptions from each set of reports to a set of latent concepts. The differences in the 

discriminatory power of the words and the contributions of the narrative descriptions to a 

set of latent concepts were assessed by testing the following hypotheses: 

1. Discriminatory power of the words contained in the narrative descriptions of 

reports collected using the TEM Reporting Form will be significantly higher than 

the discriminatory power of words contained in the narrative descriptions 

collected through the use of the Standard Reporting Form. The difference in 
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discriminatory power was measured by comparing the average term frequency 

inverse document frequency (TF_IDF) values calculated for each report set.  

2. Contributions of the narrative descriptions to a set of latent concepts will be 

significantly higher for the reports resulting from the use of the TEM Reporting 

Form than the contributions of the narrative descriptions to a set of latent concepts 

for the reports resulting from the use of the Standard Reporting Form. The 

difference in contributions to latent concepts was measured by comparing the 

average report by derived dimension vector weightings calculated for each report 

set.  

Quantity of Information Measured by Word Count of the Narrative Description  

One of the goals for the development of the TEM Reporting Form was to 

encourage pilots to provide more lengthy descriptions of reported events, with the 

assumption that lengthier narratives, or narratives with more words, would provide more 

information on contributing factors and the role of pilots in the reported event. At a very 

basic level, the length of a narrative description suggests the degree to which a reporting 

pilot may have expanded on information about the factors that contributed to the reported 

event. A measure of word count included a basic calculation of the average number of 

words in each narrative description after the narrative descriptions had been processed 

into a list of individual words. This process is described in the following chapter.  

Quality of Information Measured by Discriminatory Power of the Narrative 

Descriptions 

An additional goal for the development of the TEM Reporting form was to 

encourage pilots to include a higher quality of information in their narrative description. 
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Higher quality information within narrative descriptions could increase the possibility 

that ASAP analysts can identify a sets of reports within an ASAP database that represent 

a given hazard and could provide analysts with more input to characterize a set of reports 

referencing a safety event. 

 Two measures for assessing information quality were selected, as these measures 

aligned closely with the tasks completed by ASAP analysts. The first measure for 

assessing the quality of information was a weighting measure referred to as Term 

Frequency Inverse Document Frequency (TF_IDF). Term Frequency Inverse Document 

Frequency assesses the relevance of a word in a document and across a set of documents. 

The second measure of information quality was based on the contributions of the 

narrative descriptions to a set of latent concepts. The process, referred to as Latent 

Semantic Analysis (LSA), was used to derive a measure of the input the narrative 

descriptions provided to a set of latent concepts. 

Quality of information measured by term frequency-inverse document 

frequency (TF_IDF) values. 

Term Frequency Inverse Document Frequency (TF_IDF) is a process commonly 

used for weighting terms in a set of documents (Aizawa, 2003; Feldman & Sanger, 2006; 

Manning, Raghavan & Schutze, 2008). The first part of the TF_IDF calculation takes the 

terms within an individual document and weights those terms according to their 

frequency within that individual document. The result of this within document weighting 

is the term frequency or TF. This weighting is referred to as a local weighting. The 

second part of the TF_IDF weighting algorithm assesses the importance of a word across 

the entire set of documents. This weighing represents the inverse document frequency or 
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IDF. This second weighting is referred to as a global weighting. An inverse measure of 

this weighting is calculated so that words that are commonly found across all documents 

are given a lower weighting. The TF_IDF weighting assigned to a word is referred to as 

the discriminatory power of the word, because the relevance or uniqueness of the word 

increases in proportion to the number of times a word appears in a single document but is 

adjusted by the frequency of the word across the document set.  

The TF_IDF values were derived for each report within the two data sets using 

the following calculations. First, individual words included within the narrative 

description of each report were assigned a TF_IDF value. For each report, all of the 

TF_IDF values for the words in the narrative description were summed. This calculation 

resulted in a total TF_IDF value for each narrative description from each of the reports in 

the two report sets. The quality of information in each of the two report sets was 

compared through an assessment of the difference in the average TF_IDF values for each 

report set. It was predicted the average TF_IDF  value would be higher for the narrative 

descriptions from the TEM Reporting Form compared to the Standard Reporting Form. 

Quality of Information Measured by Contributions of Narrative Descriptions to 

Latent Semantic Concepts  

Latent Semantic Analysis (LSA) is an analytic process used to identify underlying 

concepts embedded within a set of documents (Landauer, McNamara, Dennis, & Kintsch, 

2007). The purpose for applying this type of process to narrative or text data is to uncover 

hidden or latent concepts represented in a document. A latent concept is one that is 

present within the document through a range of references and combinations of words. 

Latent Semantic Analysis provides an assessment of narrative information beyond the 
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identification of the existence of key words and focuses on the patterns of words that are 

included within a document. The value of LSA over other types of analysis, such as, key 

word techniques, is that the analytic process pulls together documents of similar latent 

semantic content regardless of the variability or differences between those documents 

that might be found in the individual words.  

Singular Value Decomposition. 

Latent Semantic Analysis is based on a data reduction process that capitalizes on 

the fact that particular words are more likely to appear in similar contexts and that these 

contexts can be used as a basis for identifying underlying dimensions or concepts that are 

present within a set of documents. This process is called Singular Value Decomposition 

(SVD). Singular Value Decomposition supports a matrix reduction calculation that 

reduces a word to document matrix to a document to derived dimension matrix. 

 The narrative descriptions that are a part of ASAP databases, like other text-

based data, are sparse data sources. A sparse data source is one in which a matrix 

representing the records of the data set and a given statistic of each of the records is 

predominantly composed of ‘0’s. For a sparse narrative data source, the matrix will 

include a large number of ‘0’ values due to the likelihood that there will be a large 

number of individual words that are only found within a single document. What this 

means for ASAP reports is that there are likely to be a large number terms that are 

referenced in only a few narrative descriptions but it is possible that groups of these terms 

refer to similar concepts.  

The SVD process places similar words and documents together, even if those 

words never co-occurred in the same document. The singular vector calculations and the 
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corresponding singular values produced by SVD result in the mapping of co-occurring 

words and documents into a common concept. These concepts are referred to as derived 

dimensions, because the concepts represent information that is embedded in the 

relationship between the documents and the individual words.  

The values in the document-to-derived dimension matrix represent contribution 

that each document accounts for in each dimension. The values assigned to the 

document-to-dimension matrix were used to compare the contributions the narrative 

descriptions made to each derived dimension for each data set. The selection of the 

number of dimensions to derive from the SVD process is normally in the range of 100 

and 400 dimensions for document sets larger than 1500 documents (Landauer, 

McNamara, Dennis, & Kintsch, 2007).  

To support a measure of quality of the narrative descriptions for each report set, 

the sum of the contributions made by the narrative descriptions to 100 derived 

dimensions was compared. For each of the two report sets, report-to-dimension 

matrices were generated for the first 100 derived dimensions or latent concepts. This 

number of dimensions was selected due to the sample size of the report sets being in 

the range of 1500 reports and the fact that the narrative descriptions all represented 

information related to aviation safety or a single domain. The sum of the vector 

weights representing the contributions the narrative descriptions made to the derived 

dimensions were calculated for each report. The average sum of the contributions 

made by the narrative descriptions from each report to each of the derived dimensions 

were compared between the two data sets.  
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Chapter 9. Methodology 

This chapter includes the methodology used to collect, process, and compare the 

measures of quantity and quality of the narrative descriptions of the ASAP reports 

collected using the TEM Reporting Form and the Standard Report Form. This chapter 

includes a description of the two reporting forms, the time-periods when the reports were 

collected, and information regarding the operational status of the airline during the two 

time-periods when they provided the ASAP reports. The first section of this chapter 

includes a description of the de-identification requirements that were agreed on in order 

for the airline to provide their ASAP reports for the research covered in this dissertation 

Information on the Airline Who Provided ASAP Reports 

Because ASAP reports include references to safety events that have occurred 

during scheduled commercial flights, the identification of the airline who provided the 

ASAP reports referenced in this study is not provided. Although no direct references to 

the safety events described by pilots in their ASAP reports are provided in this research, 

the airline asked that their identity not be provided. The airline was concerned about the 

impression that the findings from this research could have on the pilots’ perspective on 

the information provided through ASAP. The airline was also concerned about potential 

criticism from the pilot labor union regarding release of ASAP reports for a use other 

than safety-related activities. Due to these constraints there is limited information 

referenced about the airline who provided the ASAP reports. 

A process of de-identification was completed on the narrative descriptions 

contained in the ASAP reports. The airline asked for the removal of all direct references 

to their airline operations that were included in the narrative descriptions. These 
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references included airline and employee names, flight numbers, and call sign 

information. The removal of these references were applied to the ASAP reports collected 

by both the Standard and TEM Reporting Forms. In addition, demographic information 

on the number of pilots employed during the two time-periods, the type of aircraft the 

airline operated, the airports serviced, and the specific number of operations completed 

by the airline during each time-period is not provided.  

Airline information. 

The commercial airline that provided ASAP reports has had an active, FAA-

approved ASAP program for almost 10 years. The airline’s ASAP program is approved 

by the FAA, and endorsed by both the airline management, and a national pilot union that 

represents pilots at this airline. This airline operates as a Part 121 operator or commercial 

airline, and completes over 30,000 flights per month (BTS, 2011). The airline did not 

experience any type of change in their pilot employee group in terms labor union issues, 

changes in training, or practices in hiring procedures.  

The airline had not made any changes to its pilot training programs or the 

management of its safety department during the two 12-month periods when the two sets 

of ASAP reports were collected. The airline also did not significantly increase or 

decrease the number of flights they operated, the airports they serviced, or the types of 

aircraft they operated during the two time-periods. The airline had also not experienced a 

major accident or incident during the two time-periods or during the time since it started 

supporting an ASAP program. The FAA defines an accident or incident as an event 

resulting in a loss of life, significant injury, or damage to an aircraft (NTSB, 2010).  



 

128 
  

The Standard ASAP Reporting Form. 

The ASAP reporting form used by pilots during the first time-period was a single 

page form that provided pilots with a set of questions and a section to submit a narrative 

description of the report. This reporting form included a set of demographic fields that 

referenced items like the pilot name and employee information, the location of the event, 

the time and date of the event, and a list of check boxes that include references to the type 

of event that may have occurred. At the bottom of the page is a section where the pilots 

included the narrative description of their reported event. This section included a scroll 

bar that enabled the pilots to submit a narrative description that was lengthier than the 

space shown on the form.  

The Standard Report Form was available on line through the airline’s internal 

website and could be completed and submitted electronically. See Appendix C. Example 

1 for a view of the Standard Report Form. 

The TEM Reporting Form. 

TEM Reporting Form included a set of pages that are presented as a set of tabs. 

Each tab of the reporting form includes a set of questions that the pilots complete 

regarding their reported event. The first two tabs included questions for the pilots to 

complete regarding the pilot’s name, employee information, demographic information 

like the location of the event, and type of aircraft the pilot was operating. The next three 

tabs included references to the Event Details, Threats, and Flight Crew Errors that the 

pilots may have encountered or committed. Each of these tabs exposed the pilots to the 

TEM model and the categories representing each component of the model and the factors 

associated with each category. The last page on the reporting form provided a section for 
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the pilots to provide a narrative description of the reported event. See Appendix D. for 

views of the TEM Reporting Form. 

Similarities between the standard and TEM reporting forms. 

There are several similarities in the Standard and TEM Reporting Forms. Each 

form was made available to the pilots on line in the same location on the airline’s internal 

website. Each form included a set of questions regarding the demographic information 

related to the event, including questions regarding the identity of the pilots and the 

location of the event. Each reporting form also included a section for completing the 

narrative description at the end of the form.  

Time-Periods for the Collection of ASAP Reports 

The airline provided all ASAP reports from two 12-month time-periods. The first 

time-period was from January 1 2004 through December 31 2004. In 2005, the airline 

started using the TEM Reporting Form and transitioned away from the Standard 

Reporting Form. The pilots used the TEM Reporting Form for approximately 1 year 

before the ASAP reports for the second time-period were collected. For the second time-

period, the airline provided all ASAP reports collected from January 1 2006 through 

December 31 2006.  

Processing the Narrative Descriptions for Comparisons of Information Quantity 

and Quality 

The assessments of quality and quantity were based on comparisons between 

information contained in the narrative descriptions included in the ASAP reports 

represented by two report sets. The data used in the comparisons were the individual 

words in each of the narrative descriptions of the two sets of reports. The narrative 
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descriptions were processed to enable the individual words in the text to be the input 

values for the selected measures of information quality and quantity.  

The following processes were applied to identify and extract the words contained 

in the narrative descriptions. The narrative descriptions were deconstructed to represent a 

set of individual words using a process called tokenization. The tokenization process 

resulted in the creation of a list of words identified in the narrative descriptions from each 

report. This process is also referred to as the creation of a bag of words (Berry, 2003). 

The tokenization process removes paragraph determinants and other non-word 

references, and separates the words at the white space found between the words. The 

tokenization process also included the removal of very common words. These words are 

referred to as stop words. Stop words were removed because they are common across 

documents and provide no relevant information as independent words. Stop words 

include words like the, and, and a. Appendix F includes a list of the stop words that were 

removed as part of the tokenization. The process of tokenization was applied to each 

narrative description of the reports collected through the TEM Reporting Form and the 

Standard Reporting Form. The product of the tokenization process was a list of words 

contained in each of the narrative descriptions of the ASAP reports. 

The process of stemming was not applied to the narrative descriptions. Stemming 

results in words being reduced to the root. This process often results in changing the part 

of speech of the word (Meadow, Boyce, Kraft & Barry, 2007). The assessments of 

information quality of the narrative descriptions included identification of words related 

to pilot behavior, action, and responses. These types of words relate to actions pilots may 
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describe in their reaction to or management of an event. Stemming was not completed in 

order to retain this level of distinction between words. 
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Chapter 10. Results – Descriptive Statistics 

This chapter provides information on the descriptive statistics for each report set 

collected using the TEM Reporting Form and the Standard Reporting Form. This chapter 

included a discussion of the similarities and differences between the two report sets. The 

descriptive statistics provided in this chapter include the count of ASAP reports provided 

by the pilots per month, the mean and standard deviation of the report counts, and the 

rates of ASAP reports submitted by pilots per 10,000 flight operations. Rates of reported 

events per month were calculated using the total number of reports divided by the number 

of flights completed by the airline for each month in the 12-month period. Calculation of 

the rate of reports per 10,000 flight operations is a common statistic used by commercial 

airlines to monitor reporting tendencies of pilots (personal communication, May 2004). 

Also provided for each report set is a measure of change in the decrease or increase of 

reports provided by pilots across each 12-month period. The purpose of the statistics 

presented in this chapter was to assess the similarities and differences between the 

reporting behavior of the pilots in terms of reports per month during the two time-periods 

in which the ASAP reports were collected. 

Descriptive Information from Reports Collected through the Use of the Standard 

Report Collection Form 

There were 2038 ASAP reports in the Standard Reporting Form report set. The 

date range for the sample of ASAP reports collected using the Standard Reporting Form 

included 12 consecutive months, starting in January 2004 and ending December 2004. 

There was an average of 170 reports collected each month with a standard deviation of 18 

reports. There was an average of 56 ASAP reports submitted per 10,000 flights, with a 
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standard deviation of 6 reports. There was no increase or decrease in the rate of reports 

collected by the airline over the 12-month time-period based on the non-significant slope 

of the trend line representing reports by month. Table 5 provides the descriptive statistics 

for the Standard Reporting Form report set. 

Table 5   Descriptive Statistics for the Standard Reporting Form ASAP Report Set 

Number of Reports  2038 

Mean Report Count:  170 (Standard deviation =17.86) 

Mean Report Rate per 10,000 flights: 55.74 (Standard deviation=6.14) 

Non-significant trend line; p-value  p=.28 

 

Descriptive Information from Reports Collected through the use of the TEM 

Reporting Form 

There were 1626 reports in the TEM Reporting Form report set. The date range 

for the sample of ASAP reports collected using the TEM Reporting Form includes a total 

of 12 consecutive months starting in January 2006 and ending December 2006. There 

was an average of 138 reports collected each month with a standard deviation of 20 

reports. There was an average of 46 ASAP reports submitted per 10,000 flights, with a 

standard deviation of 7 reports. There was no increase or decrease in the rate of reports 

collected by the airline over the 12-month time-period based on the non-significant slope 

of the trend line representing reports by month. Table 6 provides the descriptive statistics 

for the TEM Reporting Form report set. 
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Table 6   Descriptive Statistics for the TEM Reporting Form ASAP Report Set 

Number of Reports  1626 

Mean Report Count: 138 (Standard deviation =19.62) 

Mean Report Rate per 10,000 flights: 45.83 (Standard deviation=6.71) 

Trend line for Report Rate; p-value  p=.35 

 

Comparison of the Reported Events for the Standard and TEM Report Forms 

A comparison of the two report sets over the two 12-month periods demonstrated 

a similar pattern of reporting behavior by the pilots. All counts and rates of reports per 

10,000 flights fell within 2 standard deviations, with the exception of February, which 

showed a significant lower count of reports for both report sets. There was no increase or 

decrease over the two time-periods in terms of the total number of reports submitted by 

pilots each month demonstrated by the non-significant slopes of the trend line.  

The two report sets did differ in the total number of reports submitted by pilots 

over the 12-month time-periods, with the report set representing the Standard Reporting 

Form including a larger number of reports. A further measurement of this difference was 

completed that assessed the rate of reported events per 10,000 flights completed by the 

airline. The rate of reported events during the time-period for the TEM Reporting Form 

was slightly lower (mean =45.83, standard error =1.93) as compared to the rate for the 

time-period for the Standard Reporting Form (mean =55.74, standard error =1.78; t=3.78, 

p < .01.) Figure 6 provides an overview of the comparison of the rate of reported events 

for each report set over the 12- month periods.  
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Figure 6   Count of Reports Collected Across the 12-month Time-Periods for the 

Standard and the TEM Reporting Forms. 

 
The descriptive statistics referenced in this section demonstrate the relatively 

normal distribution of the counts and rates of reported events for each set over the two 

12-month time-periods. The only month that showed a difference in count of reports was 

February and the count of reports for this month was the lowest in both report sets. The 

non-significant slopes of the trend line suggest there was no increase or decrease in 

reporting behaviors over time within the two time-periods. With the exception of a 
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difference in the count and rate of reports, these findings suggest the reporting behavior 

of the pilots during both time-periods were relatively similar. The potential influence of 

the difference between the average count and rates of reports will be discussed in Chapter 

12. 
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Chapter 11. Results - Hypotheses Testing 

This chapter provides the results of the assessments comparing the quality and 

quantity of information contained in the narrative descriptions of the two report sets. This 

chapter includes a comparison of the quantity of the narrative descriptions as measured 

by word count, and a comparison of quality of the narrative descriptions as measured by 

discriminatory power and contributions of the narrative descriptions to a set of latent 

concepts. 

Hypothesis 1.  Testing Results  

The results of the testing Hypothesis 1 demonstrated the accuracy of the 

prediction that narrative descriptions generated by pilots using a reporting form that 

supports the TEM model will result in a larger quantity of words than the narrative 

descriptions provided through the Standard Reporting Form. It was predicted that the 

average count of words included in the narrative description of ASAP reports collected 

through the use of the TEM Reporting Form would be significantly larger than the 

average count of words included in the narrative description of ASAP reports collected 

through the use of the Standard Reporting Form. An independent samples t-test assessing 

word count by report collection type was completed to compare the quantity of 

information included in the narrative descriptions of the Standard and the TEM Reporting 

Forms.  

Comparison of word count. 

The word count assessment compared the two report sets based on the average 

sum of the word counts derived from the narrative descriptions of each report. There was 

a larger average word count in the narrative descriptions from the reports collected 
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through the use of the TEM Reporting Form (mean=144.15, standard error=1.98) as 

compared to the average word count in the narrative descriptions from the reports 

collected using the Standard Reporting Form (mean=106.15, standard error=1.33; t=-

16.41 p < .01.). Figure 7 provides the distributions of the word counts from the narrative 

descriptions of each report for the TEM and Standard Reporting Forms. The dashed line 

represents the mean word count from the narrative descriptions of the TEM Reporting 

Form. Table 7 provides the descriptive statistics associated with word count for the 

narrative descriptions from the two report sets. 

The average count of words included in the narrative description provided by 

pilots using the TEM Reporting Form was significantly larger than the average count of 

words in the narrative description provided by pilots using the Standard Reporting Form. 

This result suggests that use of the TEM model for supporting the collection of ASAP 

reports has a positive effect in terms of pilots providing longer narrative descriptions as 

measured by the total count of words.  
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Figure 7   Distributions of Word Counts from the Narrative Descriptions of the TEM and 

Standard Report Sets 
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Table 7   Descriptive Statistics for Word Counts from the Narrative Descriptions of the 

TEM and Standard Report Sets 

 Report Collection Form Statistic Std. Error 

Word Count TEM Mean 144.15 1.98 

N 1539  

95% Confidence 
Interval for Mean 

Lower Bound 140.27  

Upper Bound 148.03  

5% Trimmed Mean 140.61  

Median 129.00  

Variance 6030.13  

Std. Deviation 77.65  

Minimum 4.00  

Maximum 361.00  

Range 357.00  

Interquartile Range 111.00  

Skewness 0.65 0.06 

Kurtosis -0.27 0.12 

Standard Mean 106.15 1.33 

N 1914  

95% Confidence 
Interval for Mean 

Lower Bound 103.53  

Upper Bound 108.76  

5% Trimmed Mean 103.65  

Median 96.00  

Variance 3403.35  

Std. Deviation 58.34  

Minimum 4.00  

Maximum 267.00  

Range 263.00  

Interquartile Range 83.00  

Skewness 0.60 0.06 

Kurtosis -0.30 0.11 
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Due to the non-normal distribution of the word counts represented in the report sets the 

following steps were completed.  

Removal of outliers: Based on an assessment of the distribution of word counts 

per report, a group of reports was removed that were identified as outliers. 

Reports were removed from the either report set if the word counts were greater 

than 1.5 times the inter-quartile range represented in the distributions for each 

report set (Howell, 2010). A total of 87 reports were removed from the TEM 

report set and 124 reports from the Standard report set. The removal of these 

outliers improved the skewness and kurtosis of the report sets. 

 

The removal of reports with word counts that were above 1.5 times the inter-quartile 

resulted in a larger difference in the average word count between the two report sets, with 

the reports collected through the use of the TEM Reporting Form demonstrating a larger 

average word count per report than the Standard Reporting Form.  

In summary Hypothesis 1 was supported suggesting the use of the TEM 

Reporting Form can result in pilots providing a larger quantity of information in their 

ASAP reports compared to the word counts from the narrative descriptions collected 

using the Standard Reporting From.  

Hypothesis 2.  Testing Results 

Hypothesis 2 assessed the quality of the narrative descriptions and was completed 

in two parts. First, an assessment of the discriminatory power of each narrative 

description was completed and the values compared between the two reports sets. 

Second, a set of latent concepts were derived from the narrative descriptions of each 

report set and the contributions made by the narrative descriptions to the latent concepts 

were compared.  



 

142 
  

The results of testing Hypothesis 2 demonstrates the accuracy of the prediction 

that narrative descriptions resulting from the use of the TEM Reporting Form will result 

in a higher quality of information than the narrative descriptions provided through the use 

of the Standard Reporting Form.  

Comparison of discriminatory power. 

The first assessment of information quality included a comparison of the 

discriminatory power of the words in the narrative descriptions of each report set. 

Discriminatory power of the words was calculated by assigning each word with a 

TF_IDF weighting.  

The TF_IDF equation is presented below (Aizawa, 2003): 

TF_IDFi,j = ( Ni,j / N*,j ) * log( D / Di ) where 

• Ni,j = the number of times word i appears in document j  

• N*,j = the number of total words in document j  

• D = the number of documents  

• Di = the number of documents in which word i appears  

 

A comparison of the TF_IDF weightings represented by the words included in 

each set of narrative descriptions was completed through the following process. First, the 

words from each narrative description were assigned a TF_IDF weighting. These 

weightings assigned to each word were summed resulting in a total TF_IDF value for 

each narrative description. The total TF_IDF values for the narrative descriptions were 

used as the data points for the comparison between the report sets. An independent 

samples t-test was used to compare the TF_IDF values of the two report sets.  
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There was a significantly higher average TF_IDF value for narrative descriptions 

from the TEM Reporting Form (mean=6.51, standard error=.043) as compared to the 

narrative descriptions from the Standard Reporting Form (mean=6.09, standard 

error=.036; t=-7.46, p < .01.). Figure 8 provides a comparison of the distribution of the 

TF_IDF values for each report set. The dashed line represents the mean TF_IDF value of 

the words from the narrative descriptions of the TEM Reporting Form. Table 8 includes 

the descriptive statistics for the TF_IDF values. 

The average TF_IDF value of the narrative description provided by pilots using 

the TEM Reporting Form was significantly higher than the TF_IDF value in the narrative 

description provided by pilots using the Standard Reporting Form.  This result suggests 

that use of the TEM model for supporting the collection of ASAP reports has a positive 

effect in terms of pilots providing words in their narrative descriptions with higher 

discriminatory power.  
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Figure 8   Distributions of TF_IDF Values from the Narrative Descriptions of the TEM 

and Standard Report Sets 
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Table 8   Descriptive Statistics for TF_IDF Values from the Narrative Descriptions of the 

TEM and Standard Report Sets 

  Report Collection Form Statistic Std. Error 

TF_IDF Value TEM Mean 6.51 .043 

n 1588  

95% Confidence 
Interval for Mean 

Lower 

 

6.43  

Upper 

 

6.60  

5% Trimmed Mean 6.49  

Median 6.42  

Variance 3.06  

Std. Deviation 1.750  

Minimum 2.00  

Maximum 11.11  

Range 9.10  

Interquartile Range 2.31  

Skewness .221 .061 

Kurtosis -.267 .123 

Standard Mean 6.09 .036 

n 2004  

95% Confidence 
Interval for Mean 

Lower 

 

6.02  

Upper 

 

6.16  

5% Trimmed Mean 6.08  

Median 6.04  

Variance 2.6  

Std. Deviation 1.63  

Minimum 1.83  

Maximum 10.46  

Range 8.63  

Interquartile Range 2.23  

Skewness .120 .055 

Kurtosis -.305 .109 
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Due to the non-normal distribution of the TF_IDF values represented by each report in 

the report sets the following steps were completed.  

Removal of outliers: Based on an assessment of the distribution of TF_IDF values 

per report, a group of reports was removed that were identified as outliers. 

Reports were removed from either report set if the TF_IDF values were greater 

than 1.5 times the inter-quartile range (Howell, 2010). A total of 38 reports were 

removed from the TEM report set and 34 reports from the Standard report set. 

The removal of these outliers improved the skewness and kurtosis of the report 

sets.  

 

The two report sets demonstrated a significant difference prior to the removal of 

the outliers and this difference increased following the normalization methods used to 

improve of the skewness and kurtosis of the distributions.  The  

The results of the comparison of TF_IDF values suggests the use of the TEM 

Reporting Form can result in pilots providing a higher quality of information as measured 

by discriminatory power of words in the narrative descriptions compared to the 

discriminatory power of the words in the narrative descriptions collected through the use 

of the Standard Reporting Form.  

Latent semantic concept comparison. 

The second assessment of information quality included a comparison of the 

contributions of the narrative descriptions to a set of latent semantic concepts represented 

in each report set. This second part of Hypothesis 2 tests the assumption that the use of 

the TEM Reporting Form would result in narrative descriptions that included more detail 

regarding latent concepts that are represented in reported events as compared to the 

narrative descriptions of the Standard Reporting Form. The following steps were 
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completed to identify the first 100 dimensions from the narrative descriptions represented 

in each set of ASAP reports.  

 First, a document-to-word matrix was generated separately for each report set. 

Second, each matrix was reduced to the first 100 derived dimensions using the SVD 

process. The application of the SVD process to the document-to-term matrix reduced 

each matrix to a set of 100 dimensions that best represented the latent concepts in each 

report set. The result of the SVD process was a report-to-dimension matrix generated for 

each report set. Each matrix was composed of vector weights representing the 

contribution each report made to the 100 derived dimensions. The vector weights are 

based on the grouping of terms from each narrative description that were found to be 

most representative of the first 100 dimensions derived through the SVD process. A high 

positive report-by-dimension vector weighting suggests the terms represented in a given 

report are contributing to the concept represented by the derived dimension.  

Table 9 represents a sample of the report-by-dimension matrix. As mentioned, 

this matrix was created for each report set and the vector weights shown in the matrix 

represent contributions each narrative description made to each derived dimensions or 

latent concepts. In this matrix each row presents the narrative description included in the 

ASAP report, the columns represent the derived dimensions and values represent the 

vector weights assigned to the report as it contributes to the dimension. The sum of the 

weights representing the contribution the narrative descriptions from each report to a 

derived dimension were used to compare the two report sets.  
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Table 9   Calculation for Report Contributions to the Derived Dimensions 

Report Set  d1 d2 dx..100 

Report1 -0.006 0.013 0.047 

2 -0.005 0.002 0.003 

3 -0.063 0.001 -0.03 

4 0.008 -0.017 0.004 

5 -0.008 0.003 0.015 

6 0.023 -0.029 -0.011 

7 -0.077 -0.005 -0.06 

8 -0.058 0.014 0.044 

9 0.006 0.017 0.031 

…. 0.026 -0.056 0.006 

N 0.002 -0.004 -0.002 

Sum -0.152 -0.061 0.047 

  

Contributions made by the narrative descriptions to a set of derived 

dimensions. 

An independent samples t-test was used to compare the contributions made to the 

latent concepts for each report set. This comparison was made by taking the sum of the 

report-by-dimension vector weights and comparing the average of these values from each 

report set. This comparison assessed the extent to which the narrative descriptions from 

each report set contributed to the latent concepts represented by that report set.  

There was a significantly larger average contribution made by the narrative descriptions 

from the TEM Reporting Form (mean=.104, standard error=.06) as compared to narrative 

descriptions from the Standard Report Form (mean=-.078, standard error=.05; t=-2.19, p 

< .05). This result suggests the narrative descriptions from the TEM Reporting Form 

made larger contributions to a set of latent concepts than contributions made to a set of 
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latent concepts by the narrative descriptions from the Standard Reporting Form. Figure 9 

represents a comparison of the distribution of the contributions of the narrative 

descriptions from each report set to the latent concepts. The dashed line represents the 

mean value of the contributions made by the narrative descriptions of the TEM Reporting 

Form. Table 10 provides the descriptive statistics for the report contribution values. 

 

  

Figure 9   Distributions of the Contributions to Latent Concepts from the Narrative 

Descriptions of the TEM and Standard Report Sets 
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Table 10   Descriptive Statistics for Report Contributions to the Latent Concepts 

 Reporting Form Type Statistic Std. Error 

Report 
Contribution 

TEM Mean .104 .060 

n 89  

95% Confidence 
Interval for Mean 

Lower Bound -.016  

Upper Bound .225  

5% Trimmed Mean .081  

Median .012  

Variance .329  

Std. Deviation .573  

Minimum -.909  

Maximum 1.6321  

Range 2.5411  

Interquartile Range .8103  

Skewness .696 .255 

Kurtosis .121 .506 

Standard Mean -.078 .054 

N 82  

95% Confidence 
Interval for Mean 

Lower Bound -.196  

Upper Bound .035  

5% Trimmed Mean -.067  

Median -.059  

Variance .279  

Std. Deviation .527  

Minimum -1.30  

Maximum .991  

Range 2.29  

Interquartile Range .667  

Skewness -.362 .266 

 

Due to the non-normal distribution of the contribution values represented by each set of 

dimensions the following steps were completed.  
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Removal of outliers: Based on an assessment of the distribution of contribution 

values, a group of dimensions was removed that were identified as outliers. 

Dimensions that were removed were 1.5 times above or below the inter-quartile 

range (Howell, 210). A total of 11 dimensions were removed representing the 

TEM report set and 18 dimensions representing the Standard Report set. The 

removal of these outliers improved the skewness and kurtosis of distributions of 

the contribution values.  

 

These findings suggest that the use of TEM Reporting Form can result in 

narrative descriptions that include larger contributions to latent concepts than narrative 

descriptions provided through the use of the Standard Reporting Form. The comparison 

of the contributions the reports made to the latent concepts provides a measure of 

information quality that aligns with how ASAP analysts may use a group of reports when 

characterizing a safety event. These findings suggest that the TEM Reporting Form may 

be more likely to provide meaningful information as analysts attempt to characterize a set 

of reports and derive conclusions from the narrative descriptions.  

Summary of Hypotheses Testing 

In summary, both hypotheses comparing the quality and quantity of the narrative 

descriptions of the two reporting forms were supported. First, it was found that the 

quantity of the narrative descriptions as measured by the count of words was higher in 

reports from the TEM Reporting Form than the Standard Report Form. Second, it was 

found that the quality of information as measured by discriminatory power of the words 

included in the narrative descriptions was higher in the reports derived from the TEM 

Reporting Form then the Standard Reporting Form. Finally, the narrative descriptions 

from the TEM report set demonstrated a higher quality of information then the narrative 
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descriptions of the Standard report set as measured through the larger average 

contribution made to a set of latent concepts. These results support the prediction that 

pilots who use the TEM Reporting Form to submit ASAP reports will provide narrative 

descriptions that include a larger quantity and higher quality of information as compared 

to pilots who use the Standard Reporting Form. 
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Chapter 12. Summary of Results 

The results from the analysis described in Chapter 11 supported the prediction 

that the use of the TEM Reporting Form by pilots to submit ASAP reports would result in 

a larger quantity and higher quality of information as compared to the narrative 

descriptions provided by pilots using the Standard Reporting Form. The ASAP reports 

collected through the use of the TEM Reporting Form were found to include a larger 

quantity of information as measured by the count of words contained in the narrative 

descriptions. The ASAP reports collected through the use of the TEM Reporting Form 

were also found to include a higher quality of information measured by the 

discriminatory power of the words contained in the narrative descriptions and the 

contributions the narrative descriptions made to a set of latent concepts.  

This chapter provides an interpretation of the results that demonstrated a larger 

quantity and higher quality of information collected through the use of the TEM Report 

Form. The second part of this chapter includes a description of how these results relate to 

the tasks completed by airlines as they use ASAP reports to increase their knowledge of a 

potential safety issues. The last part of this chapter includes a discussion of the 

limitations of the research completed in support of this dissertation and potential biases 

influencing the information provided by pilots in ASAP reports. This discussion looks at 

two of the limitations of the methodology used to assess the quantity and quality of 

information collected from the TEM and Standard Reporting Forms. This chapter 

concludes with a review of potential biases that may affect what information pilots 

provide in their ASAP narrative descriptions and how these biases can be addressed when 

airlines use information from ASAP to identify and address safety events. 
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The results of testing the two hypotheses suggest that the use of the TEM 

Reporting Form, when compared to the use of the Standard Reporting Form, can 

influence pilots in three ways. The use of the TEM Reporting Form can lead pilots to:  

1. Provide longer descriptions of the safety event they encountered, 

2. Include more unique, descriptive words in their narrative description and, 

3. Provide information in their narrative descriptions that make larger 

contributions to underlying concepts. 

 The findings suggest that the use of the TEM Reporting Form for the collection 

of ASAP reports should be considered by airlines as a preferred report collection method 

for improving the quantity and quality of information reported by pilots through ASAP 

programs. 

Interpretation of Findings Related to Quantity of Information  

The quantity of information that pilots provided in their narrative descriptions was 

larger for pilots using the TEM Reporting Form than the quantity of information from 

pilots using the Standard Reporting Form. Quantity of information was measured by a 

count of words included within the narrative descriptions of reports collected through the 

two types of reporting forms. The count of words was calculated following the 

tokenization of the narrative descriptions and the removal of stop words. These processes 

generated a list of individual words contained within each of the narrative descriptions in 

the ASAP reports.  

The results of testing the first hypothesis supported the prediction that pilots’ use 

of the TEM Reporting Form would result in longer narrative descriptions than the 

narrative descriptions provided by pilots using the Standard Reporting Form. The positive 
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results from testing the first hypothesis suggests that pilots can be prompted to provide 

larger descriptions in their ASAP reports by exposing them to the TEM model and 

taxonomy as part of their ASAP reporting form. This first set of results is encouraging 

because it demonstrates that pilots have more information to provide in their ASAP 

reports and they are willing to provide the information when prompted through the use of 

a structured interview process that is based on the TEM model. 

Although the results of testing Hypothesis 1 showed more information was 

provided in the narrative descriptions when the TEM Reporting Form was used in 

comparison to when the Standard Reporting Form was used, a greater quantity of 

information does not mean that the additional information will be relevant or meaningful 

to ASAP analysts or airline safety departments. These results were encouraging but 

represent a limited measurement of information that that was based only on the quantity 

of words. 

Interpretation of Findings Related to Quality of Information 

The quality of the information the pilots provided in their narrative descriptions 

was higher for the reports generated through the use of the TEM Reporting Form than the 

reports generated using the Standard Reporting Form. Results from the measures of 

information quality demonstrated the narrative descriptions collected through the use of 

the TEM Reporting Form had higher measures of discriminatory power and made larger 

contributions to a set of latent concepts. 

Discriminatory Power 

Discriminatory power represents the quality of a word in terms of how relevant 

the word is to a given document. The discriminatory power of a word is measured by the 
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relationship of the frequency of the word within a document to how common a word is 

across a set of documents. Words that are frequent within a small set of documents and 

rare across the rest of the set of documents will have a higher discriminatory power. The 

findings from the comparison of TF_IDF values suggests that analysts will be more likely 

to find relevant information in a report if that report was collected through the use of the 

TEM Reporting Form as opposed to the Standard Reporting Form.  

Relevance of discriminatory power to the ASAP analyst. 

An ASAP report set that includes words with a high level of TF_IDF weightings 

suggests that more meaningful or relevant words have been used to describe factors 

related to that event. The findings that narrative descriptions generated by the TEM 

Reporting Form contain words with a higher discriminatory value provides a level of 

evidence that analysts will be more likely to identify relevant documents within a 

database of reports collected using the TEM Reporting Form in comparison to a database 

of reports collected using the Standard Reporting Form.  

The use of TF_IDF values as a measure of quality is based on the assumption that 

words with high TF_IDF weightings are more likely to be used by a reporting pilot to 

describe a set of factors that are uniquely relevant to a reported event and that analysts 

will find these unique words meaningful. As previously mentioned, it is common for 

ASAP analysts to be asked to determine if there is any evidence of a given safety hazard 

in an ASAP database. These types of requests normally come from airlines’ safety 

management and can be the result of the airline becoming aware of a rare event or a 

newly discovered hazard. For example, airlines may be interested in why they are seeing 

an increase in injuries when operating into a given airport. If an analyst is asked to 
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identify reports relevant to weather-related injuries associated with that airport, they will 

most likely find a set of reports more meaningful if the reports reference specific types of 

weather pilots were managing when the injury occurred. A meaningful finding for an 

analyst would be one in which the reports from the airport where the airline is seeing 

more injuries include references to a specific type of turbulence that is unique to the set 

of reports. 

Another way that the reports with higher discriminatory power may benefit 

airlines is in the identification of emerging hazards. Due to the changing environment of 

the national airspace system, airlines are consistently working to identify areas where 

their operations may be at risk. One of the largest values of ASAP is the insight that the 

pilots can provide as they operate directly within the national airspace system. One very 

useful type of insight from pilots is the identification of a new type of emerging hazard. 

Hazards that are emerging or new are usually considered to be of a high risk to safety, as 

these issues are normally the result of a change in the national airspace system that the 

pilots may not be prepared to manage and the airline has no established barriers for 

mitigation. It is possible that airlines that support the TEM Reporting Form will increase 

the likelihood that their pilots will provide unique, descriptive references to new, 

emerging hazards.  

The high level of discriminatory value of words included in the narrative 

descriptions provided through the use of the TEM Reporting Form, in comparison to the 

Standard Reporting Form, is one indication of one type of information quality. Although 

important for the task of identifying hazards within an ASAP database, the discriminatory 

power of words, like word count, is based on the existence of individual words. A 
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measure of discriminatory power cannot account for the quality of information that is 

represented in narrative descriptions by multiple references, synonyms, or underlying 

concepts. 

Latent Semantic Analysis 

Latent Semantic Analysis (LSA) was selected to support an additional measure of 

information quality because it results in the identification of concepts that are not tied 

directly to individual words. The use of LSA as an additional measure of information 

quality made it possible to compare the two report sets based on the contributions the 

narrative description made to underlying concepts represented by the two report sets. The 

use of LSA demonstrated that the narrative descriptions collected through the use of the 

TEM Reporting Form provided a higher contribution to set of latent concepts represented 

in the reports collected by the form, as compared to the contributions made by the 

narrative descriptions collected through the use of the Standard Reporting Form. These 

results suggest the use of the TEM Reporting Form can result in pilots providing more 

information on underlying concepts related to their reported events.  

Relevance of latent concept contribution to the ASAP analyst. 

As previously discussed, a common use of narrative descriptions from ASAP 

reports is to determine why an event occurred through the characterization of a group of 

reports representing a safety event. When asked to characterize a set of reports 

representing a given safety event, ASAP analysts need to acquire a level of understanding 

about the context in which the event occurred. For example, analysts must be able to look 

across a set of reports and deduce what types of factors might have been different in 

pilots’ operating environments from what would be expected in a normal operating 
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environment. The analysts must then determine the extent to which the pilots 

appropriately managed those factors that were outside of the normal operating 

environment. To complete the task of event characterization, the analysts must be able to 

capture and interpret as many of the concepts associated with the event as is necessary to 

recreate the scenario that pilots faced at the time of the event. 

An assessment of the contributions that the reports made to the latent concepts 

was completed as a way to measure the potential increase in the value of information 

provided to analysts as they work to characterize a safety event. Using the example of an 

analyst assessing the association of adverse weather with injuries, the findings from the 

application of LSA suggest the increase in information quality might help ASAP analysts 

in the following ways. First, in the case of an analyst being asked to investigate injuries 

during turbulence encounters, the use of either the TEM Reporting Form or the Standard 

Reporting Form will most likely result in pilots providing information on what type of 

injury occurred and the level of severity of the turbulence that was encountered. What the 

findings from the comparison of information quality suggest is that the narrative 

descriptions derived from the use of the TEM Reporting Form would provide an analyst 

with additional information regarding the underlying concepts that may have contributed 

to the reported injuries. For example, it is possible that this additional information would 

include references to factors related to how the pilots managed the adverse weather, the 

type or characteristics of the adverse weather they encountered, and possibly what role 

other members of the crew or air traffic control had in helping to manage the event.  

The limiting factor associated with LSA is that the reduction process results in 

latent concepts that must be interpreted by a subject matter expert for relevance. The 
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results demonstrating the larger contributions of the narrative descriptions from the TEM 

Reporting Form do not provide any information on the whether the latent concepts would 

be meaningful to ASAP analysts. The finding from this measure of information quality 

simply suggests pilots are providing more information to the underlying concepts when 

using the TEM Reporting Form to submit an ASAP report. 

Latent Semantic Analysis has been found to be a successful measure of how a set 

of subject matter experts would measure the content of documents describing events 

within a specific area of expertise (Foltz, Kintsch & Landauer, 2005). For example, in a 

focused set of studies, LSA was found to predict grades assigned by subject matter 

experts who assessed the comprehension of a set of essays (Landauer, McNamara, 

Dennis and Kintsch, 2007). These studies suggest LSA could be a reliable method to 

assess the quality of narrative descriptions provided by pilots. However, findings from 

research conducted when the LSA method was first established suggested the dimensions 

generated by the singular value decomposition process might be too complex to be 

described by direct explanations (Deerwester, Dumais, Furnas, Landauer & Harshman, 

1990).  

Although the findings from the comparison of the information quality and 

quantity suggest the use of the TEM Reporting Form can result in narrative descriptions 

with higher contributions to underlying concepts, the relevance of these concepts must be 

determined by the ASAP analysts.  
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Limitations of the Methodology and Biases of Self Reported Information 

This section includes a discussion of the limitations of the research completed for 

this dissertation. The first part of this section describes the limitations of the methodology 

used to assess the quantity and quality of information collected using the TEM and 

Standard Reporting Form. The second part of this section provides a review of the 

potential biases that may affect the kind of information that pilots provide in their ASAP 

reports.  

Limitations of the methodology. 

The limitations of the methodology used to compare the quality and quantity of 

information relate to the possibility of alternative causes for the results of the testing of 

the two hypotheses. These limitations refer to the possibility that something other than 

the use of the TEM Reporting Form was responsible for the identified increase in 

quantity and quality of information found in the narrative descriptions of the reports. Two 

of these limitations are described below: 

1. The increase in information found in narrative descriptions of pilots using the 

TEM Reporting Form could have been driven by the fact that pilots were using an 

enhanced reporting form.  

2. Unknown factors, unrelated to the type of reporting form, may have influenced 

pilots to provide information of higher quality and higher quantity during the 

time-period when the TEM Reporting Form was used. 
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Exposure to an enhanced user interface could be the sole factor driving the 

increase in quantity and quality of information. 

It is possible that providing pilots with a new, more advanced reporting form 

could be responsible for the fact that pilots provided more information in their narrative 

descriptions during the second time-period. For example, there is a possibility that pilots 

found the TEM Reporting Form easier to use than the Standard Reporting Form and as a 

result provided more information in their narrative descriptions. It is also possible that the 

pilots felt a sense of obligation to provide more information in the TEM Reporting Form 

if they equated their airline’s support for the new form as an investment in the ASAP 

program. These biases would also have had to prompt pilots to provide a higher quality of 

information along with longer narratives. 

For these types of biases to be true, it would mean that the results of the research 

could have occurred by simply providing pilots with a new, enhanced reporting form. 

The integration of the TEM model into an ASAP reporting form required a structured 

interview process to be supported within the form. It would not have been possible to 

expose pilots to the TEM model and taxonomy without making enhancements to the 

framework of the reporting form. Although the use of a new, enhanced reporting from 

may have influenced the information provided by pilots this is not a bias that can be 

controlled, as the enhancements were required to expose pilots the TEM model and 

taxonomy.  
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Unknown factors, unrelated to the type of reporting form, may have 

influenced pilots to provide different levels of information quality and 

quantity during the two time-periods. 

It is possible that the increase in the quality and quantity of the narrative 

descriptions from the TEM Reporting Form were unrelated to pilots’ use of the form. The 

methodology used to compare the measures of information quantity and quality assumed 

the pilots who were involved in the program were similar and that the types of events 

pilots were providing were similar during both of time-periods for which reports were 

collected. Given these assumptions, there are limitations in the methodology that are 

important to consider. 

It is possible there was a different group of pilots who provided ASAP reports 

during the first time-period as compared to the second time-period. One limitation in the 

methodology included an inability to determine if the same pilots reported during both 

time-periods. There was no assumption made that the same pilots were submitting ASAP 

reports during the two time-periods but an assumption was made that the pilots who did 

submit reports held similar beliefs and expectations of the program.   

Although no differences were found within the two 12-month time-periods in 

terms of counts and rates, there was a difference in the count and rate of reports between 

the two time-periods. This difference included a larger number of reports and larger rate 

of reports per 10,000 flights provided during the first time-period or the time-period when 

the Standard Reporting Form was used. Although the reason for this difference remains 

unknown, there are several potential explanations.  
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One explanation for the difference in counts and rate of reports between the two 

time-periods is that there was a set of pilots from the first time-period that stopped 

reporting and a set of pilots from the first time-period that continued to report.  A bias in 

information quantity and quality could have occurred if the pilots that continued to 

provide reports in the second time-period when the TEM Reporting Form was available 

were pilots that had maintained a stronger belief in the ASAP program and therefore 

continued to use the program. As a result, of the pilots’ continued belief in the ASAP 

program, these pilots may have provided lengthier and higher quality narrative 

descriptions.  

A potential reason for the difference in rates and counts could also be the result of 

a subset of pilots from the first time-period losing trust in the non-jeopardy protection 

provided by the program. Most airlines are very careful to maintain the non-jeopardy 

policies that protect pilots when they have submitted reports and work to promote the 

program to maintain high rates of reporting. But it is possible, for example, that if the 

airline experienced an issue with their ASAP program in terms of pilot protection, pilots 

that continued to report may have maintained a higher level of trust in the program and as 

a result provided more information and higher quality of information in their reports. 

The limitations described in this section as well as other potential limitations 

associated with the methodology used in this research are the result of collecting 

information in a natural setting where pilots’ use of the reporting forms could not be 

controlled. At both time-periods when the ASAP reports were collected the environment 

was unknown and the information on pilots was not made available. Some basic 

information is known about the airline suggesting their operational state and their ASAP 
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program was stable, but no information was made available on the pilots who submitted 

reports during these two time-periods. Therefore, there are is a range of potential biases 

that may have influenced the findings. Due to the sensitivity of ASAP reports and the fact 

that the reports were collected in a natural setting these potential biases cannot be 

identified and the two that are discussed in this section could not be measured or 

controlled.  

Individual Differences in Pilots that Could Affect Information Provided in an ASAP 

Narrative Description 

The following section provides a review of potential biases that may affect what 

information is provided by pilots in their ASAP narrative descriptions and how these 

biases can be addressed when airlines use information from ASAP to identify and address 

safety events. There are a range of potential biases that could have an influence on the 

information pilots provide in their ASAP report. These biases are associated with 

individual differences between pilots who choose to participate in ASAP. The potential 

biases referenced in this section are likely to impact information provided by pilots in 

their ASAP report but these biases are also likely be present across both time-periods 

when the ASAP reports were collected.  

Social desirability. 

One potential bias in information provided through ASAP is related to pilots’ 

willingness to self-report their own errors. As part of the ASAP process, pilots are aware 

that their report will be reviewed by the ASAP ERC members. It is possible that pilots 

will succumb to social desirability pressures and provide information involving their role 

in the occurrence of the event in the best light. Social desirability biases have been 
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demonstrated in a variety of organizational settings (Golembiewsi & Munzenrider, 1975; 

Kilmann & Thomas, 1977), but not directly by pilots in the aviation industry. One type of 

social desirability bias that may influence pilots’ reports of contributing factors when 

submitting ASAP reports is the fundamental attribution error. This bias could result in 

pilots attributing errors they make to external issues or threats rather than internal issues 

or their own errors (Ross & Nisbett, 1991). This bias could lead pilots to describe threats 

in more detail over their own errors. However, a recent meta-analytic study suggests the 

correlation between socially desirable responses and behavioral measures of individuals 

in high-risk industries could be as low as .07 (Moorman & Podsakoff, 1992).  

Industry influences. 

A potentially stronger bias that could affect pilots’ reporting behavior is related to 

industry influences. These influences could be the result of recent high profile accidents, 

incidents, training initiatives by the airline, or issues highlighted by pilot union groups. 

Based on research by Tversky and Kahneman (1973), people are likely to believe an 

event occurs more often if they have been provided with information about it. Therefore, 

it is possible that pilots may believe a hazard is more prevalent if they recall having 

recently heard about it and be more likely to identify the hazard in their report. This type 

of bias could not only affect the frequency of references to hazards in ASAP reports but 

could also bias the types of reports pilots are more likely to submit. As aviation accidents 

and serious incidents are often in the news or made public, it is possible that pilots could 

be more likely to report events or expand on hazards that resemble recent or publicly 

known accidents or serious incidents.  
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 This potential bias could have been present in one time-period when reports were 

collected and not the other. However, in both 2004 and 2006 there were two fatal 

accidents in the United States that involved commercial Part 121 carriers (NTSB, 2010). 

There were also a similar number of non-fatal accidents during these two time- periods. It 

remains unknown if these accidents may have had an influence on the information pilots 

provided in their ASAP reports, but the fact that there were a similar number of fatal and 

non-fatal accidents during the two time-periods suggests the potential influence would 

have been present at both time-periods.  

Pilot experience. 

An additional bias in the type of information provided through ASAP may result 

from differences in pilots’ level of experience. It has been found that more experienced 

individuals provide information about their operating environment and their behavior 

differently than less experienced or novice individuals. Hall, Gott, and Pokerny (1995) 

found evidence that experts tend to provide more detail for the reasons why they choose 

specific options when solving a problem than less experienced people. It was found that 

less experienced people tend to report what they can readily observe when prompted to 

provide reasons for the decisions they made, whereas individuals that are more skilled 

will reference previous experience and information regarding the thought processes they 

used when making their decisions. This bias could lead to a difference in the type and 

frequency of errors and threats reported by captains who have more experience than first 

officers, or by pilots that have more hours of flying time than others. The potential impact 

of experience on the differences in the narrative descriptions cannot be determined, as no 

information about the pilots was made available for this research. However, it is known 
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that the airline did not make any large changes in the number of pilots they employed or 

changes in their hiring practices during the two time-periods. 

Self-Report Biases 

 The potential impact of self-report biases on measures of information quality and 

quantity as identified in ASAP reports cannot be measured or controlled for, however 

there is no evidence that the biases were stronger during one time-period as opposed to 

the other.  

 For airlines supporting ASAP programs potential biases in pilot self-report 

information are always present and can be numerous. Several controls are in place to 

address these issues. In an attempt to maintain accurate and complete information all 

ASAP reports are reviewed by ASAP managers prior to acceptance into the ASAP 

program. As previously mentioned, during the review process it is common for the ASAP 

managers to contact the pilots for additional information and verification on more serious 

events, especially if the information is incomplete. The purpose of these reviews is to 

verify the accuracy and completeness of pilot submitted information, gather additional 

information, and provide the ERC members with enough information for them to make 

suggestions for any corrective actions that may be required of the pilots.  

The intent for the use of the TEM Reporting Form is not to judge the accuracy of 

pilots in describing their event but to engage pilots to include their perspective on why 

the event occurred. ASAP is a unique program in aviation in that it offers pilots the 

opportunity to provide information about their role in the occurrence of a safety event 

that they may have contributed to without the risk of punishment. The accuracy of the 

information provided by pilots is important for the airline to gain insight into but it is not 
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the purpose of the ASAP program to focus on extracting verifiable information from 

pilots. What ASAP can provide to airlines is the opportunity to understand the 

perspective of pilots. Whether this perspective is accurate or not is not as important as 

understanding why pilots hold the opinions they formed regarding their actions and the 

factors contributing to the event.  

The findings from the comparison of the narrative descriptions derived from 

pilots using the TEM and Standard Reporting Forms provides preliminary evidence that 

if prompted pilots will provide additional information that is of a larger quantity and 

higher quality. These findings provide a level of evidence that this increase in 

information may be valuable to the airline when they are attempting to identify emerging 

hazards and when characterizing reports referencing a safety event. Due to the changing 

status of the national airspace system and the growing complexities that pilots may face, 

having access to a higher quantity and quality of information may be critical for airlines 

to maintain the safety of their operations. 
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Chapter 13. Discussion 

This final chapter provides an explanation of how ASAP can be used to support 

airlines’ need for actionable information and how the beliefs of pilots and other airline 

employees can influence the success of airlines’ Aviation Safety Action Program (ASAP) 

programs. This chapter includes a description of how information captured in ASAP can 

be used to create change in airline operations. The final part of this chapter includes two 

areas of future research. A description of additional research to be completed to assess 

the impact of the TEM Reporting Form on the collection of information in ASAP reports 

is provided, followed by an overview of information sharing initiatives currently 

expanding the use of ASAP information in the aviation industry. 

The Need for Actionable Information 

The Aviation Safety Action Program is a unique program in that it has the 

potential to provide airlines with information about pilots’ operational environments and 

their role in managing this environment. This information can be made available at any 

level of the airline within 24 to 36 hours after the pilot encounters an event. The need for 

airlines to have access to this information lies in the fact that the operational environment 

they oversee is dynamic and barriers put into place to help pilots manage their 

environment may become ineffective as a result of these dynamic characteristics. The 

pilots’ descriptions of the factors leading to an event may not always be entirely accurate 

but their perspective provides insight into the emerging challenges of managing hazards 

resulting from a changing environment. The occurrence of these types of events in a 

complex operating environment like aviation are inevitable but hold a potential wealth of 

information.  
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The first potential value of information collected through ASAP reports lies in the 

ability of pilots to recognize the factors that lead towards an undesired state and the 

ability of pilots to describe their exposure and reaction these factors. The second potential 

value lies in the ability of the airlines, as recipients of this information, to use the 

information to understand areas of their operations that are most susceptible to potential 

accidents. However, turning ASAP reports into actionable information requires an 

investment of resources by the airlines. The following section provides an overview of 

the processes that can be established by airlines to use ASAP reports to create positive 

changes to improve safety in their operations. 

Collection and Distribution of Information within an Airline 

An organization that values stories, storytellers, and the storytelling will 

be more reliable than an organization that derogates these substitutes for a 

process of trial and error. An organization that values stories and storytelling has 

the potential to support more reliable systems because people know more about 

their role in the system, including the history of past operator errors, past system 

failures, and how the organization acted on this information to improve the 

system. (Weick, 1987, p. 113) 

This quote suggests information collected from people operating within an 

organization can be valuable in improving the systems supported by the organization. 

Historically, aviation safety information has been shared only following the occurrence of 

an accident or serious incident. Information derived from an accident can be valuable in 

that a chain of events can be reconstructed and provide insight into the contributing 

factors, including insufficient barriers in pilots’ operating environments that leave them 
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susceptible to making errors. Often the result of an accident investigation will uncover 

that an operator, either a pilot or other aviation service provider, was unclear about how 

to manage a given situation or had never encountered a set of hazards and therefore 

managed the complexity of their operating environment poorly.   

Approximately 50% of accidents occurring from 1950 to 2009 were determined 

by the FAA to be caused by pilot error (FAA, 2010). Approximately 40% of these 

accidents included an additional threat, the majority of which were related to either 

weather to mechanical failure of the aircraft (NTSB, 2010). An investigation process 

focused on identifying a single cause is often done at the cost of overlooking or under 

prioritizing the complexity of the operational environment of pilots. The ability of 

airlines or pilots to learn from an accident is more likely to occur if they can understand 

the level of exposure that they have to such an event and the factors that played into the 

decisions made by pilots involved in the accident. Unfortunately, with many accidents a 

level of understanding of factors contributing to the accident and specifically the reasons 

for the pilots’ behavior and reaction are not discoverable.  

One of the strongest potential impacts that ASAP can have on the aviation 

industry lies in the ability of airlines to capture, understand, and communicate the stories 

told by their pilots across their operations. The advantage of ASAP is it provides a unique 

opportunity to capture the first-hand knowledge of pilots, from their own perspective of 

their operating environment, and from their own perspective of the factors that drove 

their decisions. The TEM Reporting Form provides airlines with a tool that can help 

extract high quality information from pilots and this information can be used to educate 

other pilots and airline employees of the environment they are operating in. This 
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collection and distribution of information can be used to feed a process of change within 

airlines. 

  Research by Weick and Sutcliffe (2007) suggests that a safe organization is one 

that supports a cycle of change that starts with the collection of information from its 

operators, continues with the distribution of this information throughout the operation, 

and results in an educated operator that is more knowledgeable of their role in the 

operation. The Aviation Safety Action Program provides a unique opportunity for airlines 

to create a direct feed of information back into the airline’s safety department and 

possibly, throughout the airline’s operations. However, it is up to the airline to determine 

how to effectively capture quality information from pilots and use this information to 

identify areas of potential risk.  

Weick (1995) proposes four main segments of an organization that can be used to 

describe the relationships between an employee and the organization. These segments 

include: 

1. An individual’s beliefs,  

2. An individual’s actions,  

3. An organization’s actions, and 

4. The response of an operational environment. 

These segments are connected and can drive the ability of an organization to 

create change. This model provides a basic system approach to an organizations 

connection between its employee’s actions and their response to these actions. Placing 

this model in the context of ASAP, the segments suggest pilots’ beliefs in the ability to 

create a change can drive their use of ASAP as a voluntary safety program. In turn, 
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airlines have a responsibility to act on ASAP information if they want the program to be 

continually supported by their pilots.  

For ASAP, the employee action is the submission of a reported event and the 

organization’s actions is the use of this information to address the reported issues. For 

example, a hazard that is continually reported by pilots but not acted on by the airline 

could influence the pilots’ beliefs in the effectiveness of the program. This change in 

beliefs could lead to a decrease in pilots’ use of the program, which in turn results in 

airlines remaining unaware of emerging risks encountered by their pilots. A limitation in 

the quality and quantity of information collected through ASAP can play a role in this 

cycle in that limited information can impede the airline’s ability to successfully address 

the reported events.  

In contrast, airlines that have discovered an emerging risk through ASAP and 

have captured enough information to identify why the event occurred will be more likely 

to be able to use this information to create effective mitigations. If this use is 

communicated back to pilots, the airline’s action have the potential to increase the pilots’ 

beliefs in the ASAP program and their continued submission of ASAP reports.  

The cycle of change described in Weick’s research provides a model for how 

information from ASAP reports can be successfully used in an organization to improve 

safety.  The critical component to establishing the cycle of change is access to a source of 

information about the operator’s experience as they work in support of the organization’s 

objectives. ASAP provides the opportunity to support a feed of this information. An 

airline’s willingness to support an enhanced reporting form focused on collecting a high 
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quality and quantity of information has the potential to aid the airline in strengthening the 

relationships established in Weick’s cycle of change.  

As previously discussed, airlines are now starting to support Safety Management 

System programs, as required by the FAA. However, the FAA has left it up to the airlines 

to decide how they will create and support their SMS programs. The research completed 

by Weick offers examples of how the components of an SMS program can be supported. 

His work refers most directly to the process of Safety Promotion, where information – in 

the form of stories – is shared and becomes common knowledge that drives behavior 

within the organization.  As mentioned, ASAP can provide a feed of these stories, if the 

airline ensures there is a high quality and quantity of information coming from the pilots. 

Future Research: Industry Interest in the TEM Reporting Form  

In 2008, an airline that had been using the TEM Reporting Form switched their 

ASAP collection method to a standard reporting form. There were two reasons the airline 

decided to move to a standard reporting form.  

First, the airline’s management wanted to collect ASAP reports using the same 

program across all employee groups. This would enable the airline to identify reports that 

resulted from the same safety issue. It is common for different employee groups to report 

on the same safety issue and for the airline safety departments to work to identify types of 

safety issues that span multiple areas of their operation. The second reason the airline 

switched from the TEM Reporting Form was that the division of the FAA that oversees 

voluntary safety programs has built a standard reporting form that can be used by airlines 

to collect reports across all types of ASAP programs they support. This program is 
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offered by the FAA for free and is provided to airlines when they start an ASAP program 

to help them in managing the requirements that the FAA has for the program  

Based on an interview with this airline, the airline ASAP manager stated they 

were struggling with collecting information from their pilots. They stated the ASAP 

reports their pilots were now providing lacked the level of detail that the reports had 

included when they used the TEM Reporting Form. The airline explained that they no 

longer were able to identify specific types of safety issues that they had previously been 

able to identify when pilots were using the TEM Reporting Form. They further stated that 

because they could not identify these issues they were unable to continue to track the 

effectiveness of mitigation strategies they had put into place (personal communication, 

February 7, 2011).  

This airline has offered to provide the ASAP reports they collected using the 

TEM Reporting Form and a set of reports from their current reporting form for future 

research. Two opportunities may result from working with this airline. First, it is possible 

that the airline will provide information on the pilots who used the TEM Reporting Form 

and pilots who are currently using the standard reporting form provided by the FAA. 

Second, it is possible that this airline will support a review of ASAP reports from both 

time-periods. This support would enable the research on information quality and quantity 

to be extended to include subject matter expert opinion on the relevance of the reports 

identified as demonstrating a higher quality and quantity of information.   

There is also interest from the FAA in improving the standard reporting form they 

are currently providing to airlines. This opportunity would enable the use of the TEM 
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Reporting Form to be tested on a larger number of airlines. This work is scheduled to 

begin in May 2011. 

Future Research: Collection and Distribution of Information Across Airlines 

In 2005, a group of airlines and government organizations, including the FAA and 

NASA, concluded that a formal process for archiving de-identified ASAP reports and 

sharing this information through a common infrastructure was needed. The University of 

Texas Human Factors Research Project (UTHRFP), based on its previous experience and 

established relationships with the commercial aviation industry, was selected to develop a 

distributed network of databases that would enable airlines to share their ASAP reports. 

This program was referred to as the Distributed National ASAP Archive (DNAA) and 

was supported by a group of 8 airlines, the FAA, and NASA (Chidester, 2007; Harper, 

2007; Harper & Chidester, 2007).  

What became evident as ASAP programs continued to share their information 

was the similarity of the types of events, threats, and errors that must be managed by all 

pilots. Although airlines with active ASAP programs have reported to be using 

information from ASAP to address issues identified within their own operations, 

additional pilot-reported issues occurring outside the airlines’ operational reach remain 

problematic. Furthermore, the fact that pilots are identifying and reporting safety related 

issues does not mean that industry groups outside the airlines know these issues exist. 

A limiting factor associated with the establishment of the DNAA was the fact that 

ASAP reports provided a single view of pilots’ operating environments and their role was 

one of many that needed to be explored to achieve a full understanding of the safety 

issue. As the information made available in the DNAA grew, the airlines, and the FAA 
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quickly realized the need to expand their access to information to represent a more 

complete perspective of the national airspace system. 

The Aviation Safety Information Analysis and Sharing Program. 

In 2007, the Aviation Safety Information Analysis and Sharing (ASIAS) program 

was started. ASIAS is an information-sharing program based on the collaboration 

between the airlines and the FAA. The purpose of ASIAS is to capture multiple sources 

of information collected throughout the aviation industry, fuse and analyze this data, and 

return the results of the analysis back to the aviation community. The analytic focus of 

ASIAS is to identify hazards in the industry that may not be discoverable at the 

individual airline level and monitor the data sources for potential changes that could 

affect the safety of airline operations as well as other groups supporting operations in the 

national airspace system.  

The primary belief of aviation industry groups supporting ASIAS is that 

information collected throughout the industry can be used to predict emerging risks in a 

more efficient and comprehensive manner than if the data remains in silos across the 

industry. The second belief is that through the sharing and distribution of information 

lessons learned by one operator can be shared across the industry. The third belief is that 

through the distribution of information across the industry mitigations needed to address 

identified vulnerabilities will be more readily acknowledged and acted on by the 

responsible industry group.  

In the 3 years since ASIAS started, the FAA and airlines participating in the 

program have established a governance process, implemented an information sharing 

architecture, and integrated data from an initial set of participating airlines. ASIAS has 
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also started the process of actively analyzing and monitoring data, including shared 

ASAP reports, for emerging hazards contributing to safety events.  

There are many technical challenges in developing an information sharing system 

that incorporates as many varying data sources as ASIAS. There are further 

organizational challenges that must be overcome to move ASIAS towards a system that 

can support a feed of actionable information into the aviation industry. The integration of 

information from a wide range of sources, the fusion of this data to support established 

analytic objectives, and the visualization and distribution of the resulting information are 

all capabilities being actively addressed through technical advancements in ASIAS. The 

challenges facing ASIAS that cannot be solved through technical advancements represent 

the issues referenced in the research completed by Weick (1995, 1987). These challenges 

include the establishment of a cycle of change. 

For ASIAS, a successful cycle of change requires continued endorsement of the 

value of information sharing by participating airlines, the FAA, and other industry 

groups. Evidence of this endorsement can be found in the actions the airlines, the FAA, 

and industry groups take to utilize the information provided through ASIAS, including 

the use of ASIAS information to establish mitigations to address known safety events. 

The specific challenges facing ASIAS include maintaining a continued level of trust 

between the airline and the FAA to share sensitive data. The airlines have established a 

set of procedures and operational requirements that the FAA, as well as other industry 

groups, must uphold in order to retain access to the proprietary airline data. These 

requirements limit access to and use of the ASAP and digital flight data provided by the 

airlines in order to protect the identity of the pilot and the airline. The industry groups 
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and the FAA who have endorsed ASIAS support the specific requirements that are placed 

on the access and use of ASIAS data due to their collective belief in the value of sharing 

information.  

The success of ASIAS within the last three years has resulted in a growing 

number of safety experts within the airlines and across the industry that are actively using 

information resulting from ASIAS analyses. These individuals have acted as catalysts 

within their airlines to promote the use of ASIAS information and as a result are 

enhancing their airline’s knowledge of their potential areas of vulnerability. These 

experts are also moving the airlines forward in using knowledge acquired through ASIAS 

to establish mitigation strategies to address identified safety events. 

As of March 2011, there are 36 airlines participating in ASIAS. Together these 

airlines support 102 ASAP programs, including pilot, dispatch, maintenance, and flight 

attendant ASAP programs. The most recent addition to the ASAP programs includes Air 

Traffic ASAP, referred to as the Air Traffic Safety Action Program (ATSAP). Along 

with ASAP and ATSAP, there are a large number of data sources provided by the FAA 

and fed into ASIAS. These data sources cover many areas of the national airspace 

system, like traffic volume information including radar or flight track data, environmental 

information like weather and terrain, air traffic messaging information, aircraft 

manufacturer data, and airport facility and operational information.  Through the 

development of the ASIAS infrastructure and analytic capabilities, this shared 

information is fused and monitored for changes that could affect a range of operations in 

the national airspace system.   For example, ASIAS information is currently being used 
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through collaborations with the organizations and researchers who are supporting 

advancements in NextGen initiatives. 

The expansion of ASIAS in terms of access to data sources, technical capabilities, 

and increased collaboration are moving the aviation industry towards the ability to 

answer the question posed as the result of the case study of the Helios Airways accident. 

This question is summarized at the industry-level in the following way:  

 Can the aviation industry use shared sources of information to predict and 

mitigate hazards before these issues lead to accidents?  

If the ASIAS program is successful in continuing to establish an industry-wide 

information sharing program, it is possible that emerging hazards with the potential to 

lead to an accident will be identified, shared, and addressed by the aviation industry 

before becoming consequential. 

The Aviation Safety Action Program continues to provide a feed of unique 

information into ASIAS. The Aviation Safety Action Program remains the primary 

source of information on how emerging hazards are managed by pilots or other operators 

who are actively working in the changing environment of the national airspace system. In 

order to capture this information it is critical that these pilots or other operators have 

access to a report collection method that will prompt them to provide a large quantity and 

high quality of information. The FAA is currently establishing a plan for the continued 

expansion of ASIAS through 2025 (Babbitt, 2011). The Aviation Safety Action Program 

remains a primary source of information supporting that plan. 
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Appendices 

Appendix A.  U.S. Airlines with Accepted ASAP Programs as of January 2011 

Airline/ 
Aviation Service Provider 

Type of ASAP Program by Airline Employee Group 
Pilot Maintenance Dispatcher Flight Attendant 

AAR Aircraft Services  X   
ABX Air Inc. X X   
ADI Shuttle Group X X  X 
Aerodynamics Inc X X  X 
Aeroism Flight Academy X X   
Air Methods X X   
AirTran Airways, Inc X X X  
Air Wisconsin X X X  
Alaska Airlines X X X X 
Allegiant Air X    
Aloha Air Cargo X  X  
American  X X X 
American Eagle X X X  
AMES  X   
Astar Air Cargo X X X  
Atlantic Southeast Airlines X X X  
Atlas Air X    
AVN X X   
Boeing EFO X    
Cape Air X    
Chautauqua Airlines X X X  
Citation Shares X    
Colgan Air X X X X 
Comair X  X  
CommutAir X X X X 
Compass X    
Continental X X X  
Continental Micronesia X    
Delta Airlines X X X  
Eagle Aviation Services  X   
Empire Airlines X X   
ERA Aviation X X X X 
Evergreen X X   
Executive Airlines X X X  



 

183 
  

Executive Jet Mgmt X X X X 
Executive Flights X    
Express Jet X X X  
Florida West Intl X    
FlexJet X    
Flight Options LLC X X   
Frontier Airlines X X X  
Frontier Flying Service X X X  
Gama Charters Inc. X X   
GoJet X X X  
Great Lakes Aviation X   X 
Guardian Flight X X   
Gulfstream Intl. X X X  
Hageland Aviation X    
Hawaiian Airlines X X X  
Horizon Air X X X X 
Island Air X    
Jet Blue X X X  
Kalitta (Cargo)     
Lynx Airlines X    
Mesa Airlines X    
Mesaba X X X  
Miami Air International X    
Mountain Air Cargo X X   
NetJets X X   
NJI Inc X    
Northern Air Cargo X    
North American Airlines X X X  
OMNI International X X X X 
Peninsula Air X X X X 
Piedmont X X   
Pinnacle Airlines X X X X 
Polar Air Cargo     
PSA Airlines, Inc. X X X  
Republic Airlines X  X  
Ryan Intl Air X X X X 
Shuttle America X X X  
SkyWest X X X X 
Southern Air X    
Southwest X X X FX 
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Spirit Air X  X  
STAT MedEvac X X   
Sun Country X X X  
Swift Air Group X X  X 
TIMCO  X   
Trans States X X X  
Travel Management Co LTD X X   
United X X X X 
UPS X  X  
USA3000 X  X X 
US Airways X X X  
Virgin America X X X  
Vision Airlines X X X X 
Warbelows Air Ventures X X   
Wiggins Airways X X X  
Wings of Alaska & SeaPort X X   
World Airways X  X  
XOJET X X   
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Appendix B. ASRS Pilot Reporting Form  

ASRS Paper-Based Reporting Form 
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ASRS Electronic Reporting Form 
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Appendix C. The Standard Report Form 

Example 1. The Standard Report Form 
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Example 2. A standard reporting form 
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Example 3. A standard reporting form 
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Appendix D.  Selected Screen Shots from the TEM Reporting Form 

TEM Reporting Form: Event Details Tab 

 

 

 

 



 

191 
  

TEM Reporting Form: Threats Tab 
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TEM Reporting Form: Flight Crew Errors Tab 
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TEM Reporting Form: Event Description Tab 
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Appendix E. The TEM Taxonomy for ASAP  

ASAP Threat and Error Management Taxonomy: Event Types 
 

Primary Secondary Definition 

Coordination/ 
Communication Issue   

An event involving an error,  break or decrease in the accuracy 
of communication or coordination 

  ATC 

An event involving an error,  break or decrease in the accuracy 
of communication or coordination between Air Traffic Control 
and the flight crew 

  Between crew members 
An event involving an error, break or decrease in the accuracy 
of communication or coordination between  flight crew members 

  Cabin 

An event involving an error,  break or decrease in the accuracy 
of communication or coordination between the cabin crew and 
the flight crew 

  Company 
An event involving an error,  break or decrease in the accuracy 
of between airline operations and the flight crew  

  Dispatch 

An event involving an error,  break or decrease in the accuracy 
of communication or coordination between  dispatch and the 
flight crew 

  Ground/Ramp  

An event involving an error,  break or decrease in the accuracy 
of communication or coordination between  ground or ramp and 
the flight crew 

  Maintenance 

An event involving an error, break or decrease in the accuracy 
of communication or coordination between  maintenance and 
the flight crew 

  
Other Coordination/ 
Communication Issue Other event involving communication or coordination issues 

Datalink coordination/ 
communication Event   

An event involving a break or decrease in the functioning or 
coordination with the datalink system. 

  ADS-B 

An event involving a break or decrease in the functioning or 
coordination with the Automatic Dependent Surveillance 
Broadcast system(ADS-B). 

  
Coordination/ communication 
problems via ACARS 

An event involving a break or decrease in the functioning or 
coordination with the Airline Communication and Reporting 
System (ACARS) 

  CPDLC 

An event involving a break or decrease in the functioning or 
coordination with the Controller-Pilot Data Link Communications 
system (CPDLC) 

  PDC 

An event involving a break or decrease in the functioning or 
coordination with the Pre-Departure Clearance system, where 
the pilot receives direct departure clearance from the ATC 

  

Other Datalink 
coordination/communication 
Event 

An event involving a break or decrease in the functioning or 
coordination with any other datalink system 

Airworthiness/ 
Documentation Event   

An event involving a incorrect or incomplete airworthiness or 
documentation requirement  

  Aircraft not airworthy 
An event involving a missed or incomplete airworthiness 
requirement 

  
Preflight/Postflight not 
completed/or not correct 

An event involving an incomplete or incorrect preflight or 
postflight inspection 
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Maintenance inspection not 
completed 

An event involving an incomplete or incorrect maintenance 
inspection 

  
Departed with wrong or 
missing maintenance release 

An event involving the departure of a flight with the wrong or 
missing maintenance release 

  

Other Maintenance 
documentation/discrepancy 
event 

Any other event involving a maintenance documentation or 
discrepancy issue other the maintenance inspection or 
maintenance release 

  
Departed without logbook or 
wrong logbook 

An event involving the departure of an aircraft without the 
logbook or with the wrong logbook. 

  
Logbook item open or not 
closed correctly 

An event involving an open logbook item or an improperly 
closed logbook item 

  
Departed with wrong or 
missing dispatch release 

An event involving the departure of an aircraft with a missing or 
wrong dispatch release 

  
Non compliance with MEL or 
incorrect MEL applied 

An event involving non compliance with the minimum 
equipment list (MEL) or  the application of an incorrect MEL 

  Other MEL issues 
An event involving a minimum equipment list (MEL) issue other 
than non compliance or incorrect application of an MEL 

  
Weight and balance 
documentation issue An event involving the weight and balance documentation 

  ETOPS issues 
An event involving  Extended Twin-engine Operational 
Performance standards (ETOPS)  

  

Other 
Airworthiness/Documentation 
Event 

Any other event involving an airworthiness and/or 
documentation issue 

Operation in 
noncompliance - FARs, 
policy/procedures   

An event involving a violation, deviation or non-compliance by 
the crew which involved a policy, procedure or FAR. 

  Sterile cockpit violation 

An event involving a violation of the "sterile cockpit rule", which 
prohibits crew member performance of non-essential activities 
or conversation 

  
Non-compliance with crew 
scheduling rules 

An event involving non compliance regarding crew flight rest 
and duty-time regulations 

  

Non-compliance with other 
company policy / 
procedures/SOPs/NOTAMS 

An event involving non-compliance with company policy, 
procedures, SOPS or NOTAMS 

  
Non-compliance with other 
FARs  

An event involving non-compliance with federal aviation 
regulations (FAR) 

  
Non-compliance with weather 
minimums An event involving non-compliance with weather minimums 

  
Overwater equipment/rating 
deviation 

An event involving a deviation from the required equipment or 
rating for overwater operations 

  

Other Operation in 
noncompliance - FARs, 
policy/procedures 

An event involving other non-compliance with the procedures, 
policies or Federal Aviation Regulations (FAR). 

Rejected Takeoff   An event involving a rejected takeoff 

  Low speed -  regime An event involving low speed rejected or aborted takeoff 
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  High speed - regime An event involving a high speed rejected or aborted takeoff 

  Other Rejected Takeoff Other event involving a rejected or aborted takeoff 

Weight and Balance   
An event involving the weight and balance requirements for an 
aircraft. 

  
Overweight for ground surface 
limits 

An event involving the airplane structure being subjected to 
loads greater than expected for the ground surface limits 

  Overweight taxi 
An event involving the airplane structure being subjected to 
loads greater than expected during taxi 

  Overweight takeoff 
An event involving the airplane structure being subjected to 
loads greater than expected during takeoff 

  Overweight landing 
An event involving the airplane structure being subjected to 
loads greater than expected during landing 

  Center of gravity/CG issue 
An event involving the airplane structure being subjected to an 
imbalance or improper center of gravity 

  Physical Load Error 

An event involving an error in the physical load of an aircraft 
including wrong weight calculated for cargo or placement of 
cargo 

  Other Weight and Balance 
An event involving any other issue associated with the aircraft's 
weight and balance 

Fuel Event   An event involving incorrect fuel quantity, distribution or loading 

  
Fuel quantity above/below 
flight plan/re-release limits 

An event involving fuel quantity that is above or below the flight 
plan or re-release limits 

  
Fuel critically high/low for 
approach/landing 

An event involving fuel quantity that is above or below approach 
or landing limits including minimum 

  Fuel distribution/loading 
An event involving an error in the distribution and loading of fuel 
on the aircraft 

  Other Fuel Event Any other event relating to fuel quantity, distribution or loading 

Takeoff Deviations   
An event involving the procedures or aircraft configurations 
during takeoff 

  Misconfiguration  
An event involving the misconfiguration of an aircraft's speed, 
accelerate-stop distance, path, and/or distance during takeoff 

  Take off without clearance 
An event involving a crew completing a takeoff without 
clearance from ATC 

  Flap not set or improperly set 
An event involving an aircraft's flaps not being set or being set 
improperly set for takeoff 

  
Other takeoff configuration 
event An event involving any other misconfiguration during takeoff  

  Tailstrike 
An event involving the rear fuselage contacting the runway 
surface during a takeoff 
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  Other Takeoff Deviations Any other event involving a takeoff deviation 

Excursion   
An event involving the loss of control or inadvertent control of 
an aircraft from the designated airport surface 

  Runway 
An event involving the loss of control or inadvertent control of 
an aircraft off the runway 

  Taxiway 
An event involving the loss of control or inadvertent control of 
an aircraft off the taxiway 

  Ramp 
An event involving the loss of control or inadvertent control of 
an aircraft off the designated ramp area 

  Other Excursion Any other event involving an excursion off of a designated area  

Incursion   

An event involving a vehicle, person, object or other aircraft that 
creates a collision hazard or results in loss of separation with an 
aircraft  

  Runway 

An event involving a vehicle, person, object or other aircraft that 
creates a collision hazard or results in loss of separation with an 
aircraft on the runway 

  Taxiway 

An  event involving a vehicle, person, object or other aircraft 
that creates a collision hazard or results in loss of separation 
with an aircraft on the taxiway 

  Ramp 

An event involving a vehicle, person, object or other aircraft that 
creates a collision hazard or results in loss of separation with an 
aircraft on the designated ramp area 

  Other Incursion 

An event involving a vehicle, person, object or other aircraft that 
creates a collision hazard or results in loss of separation with an 
aircraft on any other designated area 

Departure Problems   
An event involving a deviation from required procedures or 
clearances during a departure 

  
Incorrect departure from 
airport An event involving an incorrect departure from an airport 

  
Deviated from assigned 
clearance 

An event involving a deviation from the assigned clearance for 
departure provided by ATC 

  Flew wrong departure/SID 
An event involving any deviation from the assigned departure or 
Standard Instrument Departure route 

  Other Departure Problems 
An event involving any other deviation from required procedures 
or clearances during a departure 

Altitude Deviation   
An event involving a deviation from an assigned or planned 
altitude 

  
Aircraft descended through 
assigned altitude 

An event involving an aircraft descending lower than the 
assigned altitude for its particular flight path 

  
Aircraft climbed through 
assigned altitude 

An event involving an aircraft ascending through the assigned 
altitude for its particular flight path 

  Level flight at wrong altitude 
An event involving an aircraft reaching level flight or cruising at 
the wrong altitude for its particular flight path 

  Crossing waypoint too low 
An event involving an aircraft crossing a predetermined 
geographical position at a lower than assigned altitude 
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  Crossing waypoint too high 
An event involving an aircraft crossing a predetermined 
geographical position at a higher than assigned altitude 

  Other Altitude Deviation 
Any other event involving an aircraft navigating at the incorrect 
altitude 

Course Deviation   
An event involving a deviation from an assigned or planned 
course 

  Track or Heading Deviation 
An event involving a deviation from an assigned or planned 
track or heading 

  Other Course Deviation 
Any other event involving a course deviation other than a track 
or heading deviation 

Speed Deviation   
An event involving a deviation from a planned or assigned air 
speed  

  
Off assigned speed or 
airspace limit 

An event involving a deviation from an assigned speed or 
required speed for relative airspace position 

  Low speed stall 

An event involving an aircraft operating at a speed slow enough 
that the air flowing over the wing cannot produce enough lift to 
keep the aircraft in normal flight 

  High speed buffet 

An event involving an aircraft operating at a speed high enough 
for an airflow separation from the wings causing a high speed 
buffet.  

  
Airspeed below minimum for 
configuration 

An event involving an aircraft operating below the minimum 
required speed for current configuration 

  
Airspeed above gear 
configuration limit  

An event involving the aircraft operating above the assigned 
speed limit for current gear configuration 

  
Airspeed above flap 
configuration limit 

An event involving the aircraft operating above the assigned 
speed limit for current flap configuration 

  Airspeed above VMO / MMO 
An event involving the aircraft operating above the assigned  
maximum operating speed or velocity limit 

  Other Speed Deviation Any other type of speed deviation 

Uncommanded/Unintende
d State or loss of control   

An event involving an uncommanded, unintended state or loss 
of control of the aircraft 

  Aircraft upset (multi axis) 

An event involving an uncommanded, unintended state or loss 
of control of the aircraft on multiple axes (roll, pitch, yaw or 
speed) 

  Roll  
An event involving an unintended change or drop of the plane's 
wings relative to its horizontal plane 

  
Pitch 

An event involving an unintended change of the angle of the 
aircraft's longitudinal axis relative to its horizontal axis; 
Describes the fore and aft attitude of the aircraft 

  
Yaw 

An event involving an unintended change of the angle of the 
aircraft's longitudinal axis relative to its direction of motion 

  
Speed 

An event involving an unintended change in the aircraft's speed 
or velocity 

  
Other 
Uncommanded/Unintended 
State or loss of control 

Any other event involving an unintended flight event or loss of 
control 
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Terrain Proximity Event    
An event involving the aircraft operating in close proximity to 
terrain. 

  Below minimum altitude 
An event involving an aircraft descending below minimum 
altitude, within 500 feet of any terrain 

  GPWS warning 
An event involving a terrain warning from the Ground Proximity 
Warning System (GPWS) 

  ATC low altitude warning An event involving a low altitude warning from ATC 

  Other Terrain Proximity Event  Any other event involving proximity to terrain 

Traffic Proximity Event     

  TCAS  RA 
An event involving a resolution advisory from the Traffic alert 
and Collision Avoidance system 

  TCAS TA 
An event involving a traffic advisory from the Traffic alert and 
Collision Avoidance system 

  NMAC An event involving a  Near Midair Collision between two aircraft 

  ATC conflict alert 
An event involving an alert from ATC resulting from conflicting 
aircraft positions 

  Wake Turbulence 
An event involving an encounter with wake turbulence due to 
the aircraft proximity to another aircraft 

  Other Traffic Proximity Event Any other event involving traffic proximity issues 

Weather Issue/ Weather 
Proximity Event   

An event involving a weather issue or aircraft operating in 
proximity to weather. 

  De-icing issue/event 
An event involving the procedures for ice removal from the 
surface of an aircraft 

  Ice accumulation 
An event involving ice accumulation  on the surface of an 
aircraft 

  Turbulence 

An event involving a disruption in the aircraft's normal flight by 
external air flow changes, could be caused by dynamic 
atmospheric pressures, jet streams, mountain waves, 

      

  Hail 
An event involving a disruption in the aircraft's normal flight by 
hail formation 

  Lightning strike 
An event involving a disruption in an aircraft's normal flight by 
an external lightning strike to the aircraft surface 

  Volcanic ash 
An event involving a disruption in an aircraft's normal flight by 
external volcanic ash formation  

  
Windshear/microburst 
encounter/warnings 

An event involving a disruption of an aircraft's normal flight  by a 
rapid change in wind direction or velocity 

  Other Weather Issue/ Weather 
Proximity Event 

Any other event involving a weather issue or weather proximity 
event 
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Airspace Deviation   
An event involving an aircraft deviating into restricted or 
prohibited airspace. 

  Restricted airspace  An event involving the aircraft deviating into restricted airspace. 

  Prohibited area 

An event involving an aircraft deviating into a prohibited 
airspace within which no person may operate an aircraft without 
the permission of an approved agency. 

  Warning area/MOA An event involving an aircraft deviating into a warning area. 

  RVSM issue/concern 

An event involving an aircraft deviating from the Reduced 
Vertical Separation Minimum airspace, where air traffic control 
separates aircraft by a minimum of 1,000 feet vertically between 

  

  Other Airspace Deviation Any other event involving a deviation into unauthorized airspace 

Flight Diversion/ 
Air-Ground Return    

An event involving an aircraft being diverted to another location 
other than the assigned or planned for location or destination 

  Flight Diversion 
An event involving the diversion of the aircraft from the 
assigned or planned for location or destination 

  Return to field/Air return 
An event involving the return of an airborne aircraft from the 
assigned or planned for location or destination 

  Return to gate/Ground return 
An event involving the return of an aircraft on the ground from 
the assigned or planned for location or destination 

  
Other Flight Diversion/Air-
Ground Return Any other event involving a flight diversion or air-ground return 

Approach/Arrival 
Problems    An event involving the approach or arrival phase of flight 

  Misconfiguration 
An event involving the misconfiguration of an aircraft's standard 
approach/arrival path 

  Flew wrong arrival/STAR 

An event involving a deviation from the assigned or Standard 
arrival route or the navigation of the aircraft using the wrong 
arrival or Standard arrival route 

  
Wrong airport - lined up for 
wrong airport 

An event involving the aircraft lining up for the wrong airport or 
for an airport not specified in the flight plan or specified by ATC 

  
Wrong runway - Lined up for 
wrong runway 

An event involving the aircraft lining up for the wrong runway or 
for a runway not specified by ATC 

  
Off desired lateral track or 
course 

An even involving the aircraft navigating off the desired track or 
course as planned or specified by ATC 

  Off desired vertical path  
An even involving the aircraft navigating off the desired vertical 
path as planned or specified by ATC 

  
Incorrect approach to 
uncontrolled airport 

An event involving the aircraft  not following the proper 
procedures for approach to an airport with no ATC or tower 
instruction 

  Unstable approach 
An event involving an unstable approach of the aircraft based 
on the airline required stable approach parameters 

  
Other Approach/Arrival 
Problems  Any event involving other approach and arrival problems 
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Go Around   
An event involving the aborted landing of an aircraft which is on 
final approach 

  Go around/Missed approach 
An event involving the aborted landing the execution of a 
missed approach when the aircraft on final approach 

  
Rejected landing (less than 50 
ft. AGL) 

An event involving a missed approach maneuver which is 
initiated after touchdown of the main landing gear, or less than 
50 feet above ground level 

  Other Go Around 
Any other event involving the execution of a go around, missed 
approach or rejected landing 

Landing Event   
An event involving a misconfiguration or navigation error or 
issue during the landing phase of flight 

  
Misconfiguration (flaps, 
brakes) 

An event involving a misconfiguration of the flaps or brakes, 
during the landing phase of flight 

  Landing long 
An event involving the aircraft landing past the specified landing 
point or touchdown area on the runway 

  Landing short 
An event involving the aircraft landing short of the specified 
landing point or touchdown area on the runway 

  Gear up landing 

An event involving the aircraft landing when the landing 
gear(wheels and wheel struts) is in its retracted position or not 
fully configured to landing mode 

  Hard landing 
An event involving the aircraft landing abruptly or hard on the 
runway 

  Wrong runway 
An event involving the aircraft lining up for or landing on the 
wrong runway 

  Wrong airport 
An event involving the aircraft approaching or landing at the 
wrong airport 

  Landing without Clearance 
An event involving the aircraft landing without clearance from air 
traffic control 

  Tailstrike 
An event involving the  aircraft's rear fuselage hitting the runway 
during a landing 

  LAHSO issue 

An event involving a Land and Hold short operation, a 
procedure used by air traffic control to increase airport capacity, 
where an aircraft is landing and holding short of an intersecting 

         
          

  Other Landing Event Any other event involving an issue a the landing phase of flight 

Complications with airport 
facilities   

An event involving complications with airport facilities including 
airport diagrams, ground or satellite systems, terrain, approach 
plates or enroute charts, noise abatement issues, surface or 

      

  
Inaccurate/confusing airport 
diagram 

An event involving an inaccurate or confusing layout diagram 
for the airport (facilities, runways, etc.)  

  Ground/Satellite malfunction 
An event involving the airport facilities ground or satellite 
system including inoperability, malfunction or error. 

  
High terrain in proximity to 
airport An event involving an airport that is in close proximity to terrain  

  
Inaccurate/confusing approach 
plate 

An event involving inaccurate or confusing airport approach 
plates which provide terminal procedures data for transition 
from en route flight to a position where the aircraft can complete 
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Inaccurate/confusing enroute 
charts 

An event involving inaccurate or confusing enroute charts, 
which depict radio navigation data to provide rapid and precise 
location and identification for radio instrument navigation 

  Noise abatement issues 

An event involving requirements for noise reduction of aircraft 
while on the ground, during descent, landing, approach, takeoff 
or climb  

  Building/structures issues 
An event involving an airport's buildings and structures 
interfering with normal flight operations 

  
Surface or runway 
condition/contamination 

An event involving an airport's runway surface affected normal 
flight operations, including a deposit of material(snow, water, 
slush) which may affect aircraft landing, taxing, and takeoff 

  Special airport procedures 
An event involving complications to normal flight operations due 
to special airport procedures 

  
Visual illusions at take-off or 
landing 

An event involving a sensory or visual illusion which impacts the 
crews ability to navigate the aircraft during takeoff, climb, 
descent, approach or landing  

  
Other Complications with 
airport facilities 

Any other event involving complications with an airport's 
facilities 

Aircraft Damage or 
Encounter   

Any event involving damage or encounter of the aircraft with 
another aircraft, wildlife, cargo, fixed object, FOD, jetway, 
vehicle, person or any other object 

  Aircraft 
Any event involving damage or encounter of the aircraft with 
another aircraft 

  Bird strike/wildlife 
Any event involving damage or encounter of the aircraft with a 
bird or other wildlife 

  Cargo 
Any event involving damage or encounter of the aircraft with 
cargo 

  Fixed object 
Any event involving damage or encounter of the aircraft with a 
fixed object  

  FOD 
Any event involving damage or encounter of the aircraft with a 
foreign object 

  Jetway 
Any event involving damage or encounter of the aircraft with the 
jetway 

  Vehicle 
Any event involving damage or encounter of the aircraft with a 
vehicle 

  Person 
Any event involving damage or encounter of the aircraft with a 
person 

  
Other Aircraft Damage or 
Encounter Any other event involving aircraft damage or encounter 

Aircraft malfunction event   
An event involving the malfunction of an aircraft or an issue 
associated with aircraft malfunction requirements 

  Periodic Inspections An event involving the aircraft's periodic inspections 

  Dimensions and areas An event involving the aircraft's dimensions and areas 

  Lifting and shoring  An event involving the aircraft being lifted and shored 
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  Leveling and weighing  An event involving the aircraft's intended levels and weights 

  Towing and taxing An event involving the towing and taxing procedures 

  
Parking, mooring, storage and 
return to service 

An event involving the parking, mooring, storage, and other 
restoration to services 

  Placards An event involving the positioning and use of placards or labels 

  
Service and routine 
maintenance 

An event involving the servicing and routine maintenance of the 
aircraft 

  Vibration and noise analysis 
An event involving the aircraft's vibration and noise analysis 
systems 

Aircraft Mechanical Issues Airframe 

An event or malfunction involving the aircraft's airframe system 
or components including the aircraft's Airborne auxiliary power, 
Autoflight, Central maintenance system, Communications, 

      
      

        
     

       
   

  Air conditioning system 
An event or malfunction involving the aircraft's air conditioning 
system 

  Airborne auxiliary power 

An event or malfunction involving the aircraft's airborne auxiliary 
systems, which furnish electrical power when engine-driven 
generators are not operating or when external power is not 

 

  Autoflight 

An event or malfunction involving the aircraft's autoflight 
system, which compromises an automatic flight control system 
which controls primary flight controls to meet specific mission 

 

  Central maintenance system 

An event or malfunction involving the aircraft's central 
maintenance system, which shares onboard connections with 
all flight systems collects their data centrally 

  Communications 
An event or malfunction involving the aircraft's communication 
systems 

  
Electrical - electronic panels 
and multipurpose components 

An event or malfunction involving the aircraft's electronic panels 
and multipurpose components 

  Electrical power An event or malfunction involving the aircraft's electronic power 

  Equipment/furnishings 
An event or malfunction involving the aircraft's equipment and 
furnishings 

  Fire protection 
An event or malfunction involving the aircraft's fire protection 
systems or devices 

  Flight controls 
An event or malfunction involving the aircraft's flight control 
systems 

  Fuel An event or malfunction involving the aircraft's  fuel system 

  Hydraulic power 
An event or malfunction involving the aircraft's hydraulic power 
systems 

  Ice and rain protection 
An event or malfunction involving the aircraft's ice and rain 
protection system 

  Indicating/recording systems 
An event or malfunction involving the aircraft's indicating and 
recording systems 
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  Information systems 

An event or malfunction involving the aircraft's information 
systems, where primary flight and navigational data in an 
aircraft is displayed on an electronic system 

  Landing gear 
An event or malfunction involving the aircraft's landing gear 
system 

  Lights An event or malfunction involving the aircraft's lighting system 

  Navigation 
An event or malfunction involving the aircraft's navigation 
system 

  Oxygen An event or malfunction involving the aircraft's oxygen system 

  Pneumatic 
An event or malfunction involving the aircraft's 
pneumatic/pressurization system 

  Vacuum An event or malfunction involving the aircraft's vacuum system 

  Water ballast 
An event or malfunction involving the aircraft's water ballast 
system 

  Water/waste 
An event or malfunction involving the aircraft's water/waste 
disposing system 

  Structures 

An event or malfunction involving the aircraft's structures 
including General Structures, Doors, Fuselage, 
Nacelles/Pylons, Stabilizers, Windows, or Wings 

  General Structures 
An event or malfunction involving the general structure of the 
aircraft 

  Doors An event or malfunction involving the aircraft's doors 

  Fuselage An event or malfunction involving the aircraft's fuselage or body  

  Nacelles/Pylons 

An event or malfunction involving the nacelles/pylons of the 
aircraft, which act as  separate enclosures outside of the 
fuselage which can contain the engine, fuel, or other equipment 

  Stabilizers 

An event or malfunction involving the aircraft's 
vertical/horizontal stabilizers, which are mounted pieces on the 
fuselage which keep the aircraft stable in flight 

  Windows An event or malfunction involving the aircraft's windows 

  Wings An event or malfunction involving the aircraft's wings 

  Propeller/Rotor 

An event or malfunction involving the aircraft's Propellers 
Standard Practice, Propellers/Propulsors, Main rotor, Main rotor 
drive, Tail rotor, Tail rotor drive, Rotor blade and tail pylon 

     

  Propellers Standard Practices 
An event or malfunction involving the aircraft's standard 
practices for propellers 

  Propellers/Propulsors 
An event or malfunction involving the aircraft's propellers or 
other propulsion system 

  Main rotor An event or malfunction involving the aircraft's main rotor 
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  Main rotor drive 

An event or malfunction involving the aircraft's main rotor drive 
transmission, which is a separate, specially-designed 90° 
gearbox for the main rotor 

  Tail rotor 

An event or malfunction involving the aircraft's tail rotor, which is 
placed on the tail of the aircraft and is used in order to 
counteract the yaw motion and torque 

  Tail rotor drive 

An event or malfunction involving the aircraft's tail rotor drive 
transmission, which is a separate, specially-designed 90° 
gearbox for the tail rotor 

  
Rotor blade and tail pylon 
folding 

An event or malfunction involving the aircraft's rotor blade and 
tail pylon folding 

  Rotor flight control 
An event or malfunction involving the aircraft's rotor settings and 
actions 

  Power plant/Engine 

An event or malfunction involving the aircraft's Standard 
practice engine, Power plant general, Engine - 
Turbine/Turboprop, ducted fan/unducted fan, Engine - 

        
        

        
      

  Standard practice engine A malfunction with the aircraft's standard practice engine 

  Power plant general 
An event or malfunction involving the aircraft's general power 
plant 

  
Engine - Turbine/Turboprop, 
ducted fan/unducted fan 

An event or malfunction involving the aircraft engine's 
turbine/turboprop, and ducted/unducted fan, found as the 
means of propulsion in aircraft with jet engines 

  Engine - Reciprocating 

An event or malfunction involving the aircraft's reciprocating 
engine, which utilizes one or more pistons in order to convert 
pressure into a rotating motion. 

  Engine - Fuel and control 
An event or malfunction involving the aircraft engine's utilization 
of fuel 

  Engine Ignition 
An event or malfunction involving the aircraft engine's ignition 
system 

  Engine Bleed Air 

An event or malfunction involving the aircraft engine's bleed air,  
which is compressed air taken from within the engine, used for 
de-icing, pressurizing the cabin, etc 

  Engine Controls 
An event or malfunction involving the aircraft's devices for 
controlling the engine 

  Engine Indicating 

An event or malfunction involving the aircraft's engine indicating 
systems, which communicate the once and current mechanical 
states of the engine 

  Engine Exhaust 
An event or malfunction involving the aircraft engine's exhaust 
system 

  Engine Oil An event or malfunction involving the aircraft engine's oil 

  Engine Starting 
An event or malfunction involving the aircraft engine's ability to 
start 

  Turbines An event or malfunction involving the aircraft engine's turbines 

  Engine Water Injection 
An event or malfunction involving the aircraft engine's water 
injection systems 

  Accessory Gearboxes 
An event or malfunction involving the aircraft's accessory 
gearboxes 
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  Propulsion Augmentation 
An event or malfunction involving the aircraft's propulsion 
augmentation system 

  Charts An event or malfunction involving the aircraft's charts 

Aircraft Malfunction Other     

Fire, Smoke or Fumes   

An event involving fire, smoke or fumes associated with the 
aircraft's engine, cargo, cabin, cockpit, wheel well or landing 
gear, APU or any other part of the aircraft 

  Engines 
An event involving the presence, report or indication fire, 
smoke, or fumes in the aircraft's engines 

  Cargo 
An event involving the presence, report or indication fire, 
smoke, or fumes in the aircraft's cargo hold 

  Cabin 
An event involving the presence, report or indication fire, 
smoke, or fumes in the aircraft's cabin 

  Cockpit 
An event involving the presence, report or indication fire, 
smoke, or fumes in the aircraft's cockpit 

  Wheel well/landing gear 
An event involving the presence, report or indication fire, 
smoke, or fumes in the aircraft's wheel well and/or landing gear 

  APU 
An event involving the presence, report or indication of fire, 
smoke, or fumes in the aircraft's auxiliary power unit 

  Other 
An event involving the presence, report or indication of fire, 
smoke, or fumes in any other part of the aircraft 

Illness or Injury Event   

An event involving illness or injury of the cockpit crew or pilots, 
cabin crew, passenger, ground crew, or any other illness or 
injury related event 

  
Illness/injury Cockpit 
crew/pilots 

An event involving an illness or injury of the cockpit crew of the 
aircraft 

  Illness/injury Cabin crew 
An event involving an illness or injury of the cabin crew of the 
aircraft 

  Illness/injury Passenger An event involving an illness or injury of a passenger  

  Illness/injury Ground crew 
An event involving an illness or injury of the ground crew for the 
aircraft 

  Other Illness or Injury Event 
An event involving an illness or injury of any other persons or 
parties associated with the flight 

Security Concern   An event involving a security concern or threat 

  
Suspected unauthorized 
person aboard aircraft 

An event involving a security concern or threat due to a 
suspected unauthorized person aboard the aircraft 

  
Suspected unauthorized object 
aboard aircraft 

An event involving a security concern or threat due to a 
suspected unauthorized object aboard the aircraft 

  Passenger misconduct 
An event involving a security concern or threat due to a 
passenger's misconduct aboard the aircraft 
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Security concern in 
terminal/TSA 

An event involving a security concern or threat located in a 
airport terminal or involving the Transportation Safety 
Administration 

  Security concern on ramp 
A security concern has arisen which is located on a specific 
airport ramp 

  Other Security Concern An event involving any other security concern or threat 

Evacuation Event   An event involving the evacuation of the aircraft 

Safety Event/concern   An event involving a safety issue or concern  

Other type of event   
Any other type of event which affects normal aircraft flight, 
procedures or operations 
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ASAP Threat and Error Taxonomy: Pilot Errors 
 

Primary Secondary Definition 

Communication - Pilot-to-
pilot    

Error, omission or misinterpretation of information exchanged 
between crew members 

  Interpretation of ATIS 
A misinterpretation of the Automatic Terminal Information 
System by the flight crew.  

  Sterile cockpit violation 
A violation of the sterile cockpit rule where a flight crew member 
communicates non-essential information. 

  
Communication error between 
crew members A communication error between the flight crew members. 

  

Sharing/encouraging/acknowle
dging input from other 
crewmembers 

Incomplete or ineffective sharing, encouraging or 
acknowledgement of information between flight crew members. 

  
Other pilot-to-pilot 
communication  

Any other wrong, incomplete or ineffective communication 
between flight crew members  

Communication  - Pilot-to-
ATC   

Error, omission or misinterpretation of information by crew 
members to air traffic control. 

  
Flight crew use of ATC 
phraseology 

Use of incorrect phraseology from the flight crew  to  air traffic 
control 

  
Interpretation of ATC 
instructions Misinterpretation of air traffic control instruction by the flight crew 

  Missed ATC call Missed call from air traffic control 

  Omission of ATC call Omission of air traffic control call by the flight crew 

  
Verification of ATC 
instructions/Read back error 

A verification or read back error by the flight crew to air traffic 
control 

  
Other flight crew 
communication to ATC 

Any other error, omission or misinterpretation by the flight crew 
to air traffic control. 

Communication - Pilot-to-
operations   

Error, omission or misinterpretation of information by crew 
members to airline operations 

  
Flight crew communication 
with cabin  

Error, omission or misinterpretation of information by crew 
members to the cabin crew 

  
Flight crew communication 
with company operations 

Error, omission or misinterpretation of information by crew 
members to company operations 

  
Flight crew communication 
with maintenance 

Error, omission or misinterpretation of information by crew 
members to maintenance 

  
Flight crew communication 
with dispatch 

Error, omission or misinterpretation of information by crew 
members to dispatch 

  
Flight crew communication 
with ramp control 

Error, omission or misinterpretation of information by crew 
members to ramp 
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Flight crew communication 
with ground crew 

Error, omission or misinterpretation of information by crew 
members to the ground crew 

  
Other pilot to operations 
communication  

Any other error, omission or misinterpretation of information by 
crew members to airline operations 

Documentation error/issue   

Documentation error by the flight crew involving the logbook, 
load slip, weight and balance, fuel slip, flight plan, dispatch 
release, weather, NOTAMS, HAZMAT, charts, MEL or PDC 

  

Reviewing, recording or 
departing with wrong logbook 
or information  

Documentation error by the flight crew involving reviewing, 
recording, or departing with the wrong logbook  

  

Management of load slip, 
weight and balance, fuel slip or 
performance information 

Documentation error by the flight crew involving the load slip, 
weight and balance, fuel slip, or other performance information 
needed for flight 

  

Management of flight plan, 
dispatch release, weather or 
NOTAMS 

Documentation error by the flight crew involving the flight plan, 
dispatch release, weather or NOTAMS(Notice to Airmen)  

  
Management of HAZMAT 
information 

Documentation error by the flight crew involving the 
mismanagement of HAZMAT information 

  Interpretation of charts 
Documentation error by the flight crew involving 
misinterpretation of charts 

  
Management or interpretation 
of MEL/CDL 

Documentation error by the flight crew involving 
mismanagement or misinterpretation of MEL(Minimum 
Equipment List) and/or CDL 

  
Management or interpretation 
of PDC  

Documentation error by the flight crew involving the 
mismanagement or misinterpretation of Pre Departure 
Clearance 

  
Other documentation 
error/issue 

Documentation error by the flight crew involving 
mismanagement or misinterpretation of any other type of 
documentation 

Procedural issue/error   A procedural error committed by the flight crew  

  Briefing  
A procedural error by the flight crew involving an incomplete, 
erroneous or missed briefing 

  Callout  
A procedural error by the flight crew resulting in an erroneous, 
irregular or missed callout 

  Checklist or checklist item 
A procedural error by the flight crew resulting in an erroneous, 
incomplete or missed checklist or checklist item 

  
Failure to respond to or set 
alerts 

A procedural error by the flight crew resulting in a failure to 
respond to alerts or to set alerts 

  FAR  
A procedural error by the flight crew resulting in a failure to act in 
accordance with or to follow a Federal Aviation Regulation(s) 

  
Policy/procedures error or 
nonstandard operations 

A procedural error  by the flight crew resulting in a policy or 
procedures error or nonstandard operations 

  Preflight/postflight inspection  
A procedural error by the flight crew resulting in an erroneous, 
incomplete or missed preflight or postflight inspection 

  RVSM procedure 
A procedural error by the flight crew involving a Reduced 
Vertical Separation Minimum procedure 

  Other procedure issue/error Any other procedural error or issue committed by the flight crew 
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Aircraft 
handling/configuration/per
formance control   

A flight crew error in handling, configuring or controlling the 
performance of the aircraft 

  

Use of primary/manual flight 
controls - airborne - aileron, 
rudder, or elevator   

A flight crew error involving the use of the primary or manual 
flight controls of an aircraft while airborne - including the misuse 
of the aileron, rudder, or elevator  

  
Power settings/speed control - 
thrust reversers, auto-throttle 

A flight crew error involving the use of the power settings or 
speed control of an aircraft - including the thrust reversers or 
auto-throttle 

  Flaps setting A flight crew error involving the flap settings 

  Speed brake/Spoilers  
A flight crew error involving the use of the aircraft's speed brake 
or spoilers 

  Trim  A flight crew error involving the use of the aircraft's trim 

  
Use of flight controls  - on 
ground   

A flight crew error involving the use of the primary or manual 
flight controls of an aircraft while on the ground.  

  

Other aircraft 
handling/configuration/perform
ance control  

Any other flight crew error involving handling, configuring or 
controlling the performance of the aircraft 

Navigation / position 
control    

A flight crew error in navigating, positioning or controling the 
aircraft 

  Heading or course An erroneous heading or course used for an aircraft's navigation 

  
Climb or descent beyond 
assigned altitude 

An inaccurate climb or descent of an aircraft resulting in the 
aircraft going above the assigned altitude 

  
Climb or descent not reaching 
assigned altitude 

An inaccurate climb or descent of an aircraft resulting in the 
aircraft not reaching the assigned altitude 

  Other airborne navigation  Any other inaccurate airborne navigation procedure 

  
Ground navigation on 
runway/takeoff 

An inaccurate ground navigation procedure or position on the 
runway and for takeoff 

  
Ground navigation on 
taxiway/ramp 

An inaccurate ground navigation procedure or position in the 
taxiway or ramp 

  Failure to hold short An aircraft's inability to hold short 

  Other ground navigation  Any other inaccurate ground navigation procedure 

  
Other navigation/position 
control  

Any other inaccurate control of the navigation and control of an 
aircraft 

System, instrument or 
radio settings or 
interpretation   

A flight crew error that involved the aircrafts system, instrument, 
or radio settings or interpretation  

  Altimeter setting  A flight crew error in setting or interpreting the aircrafts altimeter.  

  Altitude selection A flight crew error in selecting or interpreting the aircrafts altitude 
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  ATC frequency 
A flight crew error in setting or interpreting the air traffic control 
radio frequency 

  Navigation systems setting  
A flight crew error in setting or interpreting the aircraft's 
navigation systems 

  Switch activation setting  
A flight crew error in setting or interpreting the aircraft's switch 
activation setting 

  Transponder squawk set 
A flight crew error in setting or interpreting the aircraft's 
transponder squawk 

  
Inadvertent of bumped 
switch/setting 

An inadvertent bump or contact with a switch or setting by the 
flight crew or that the flight crew failed to catch 

  

Other incorrect system, 
instrument, radio settings or 
interpretation 

Any other flight crew error that involved the aircrafts system, 
instrument, or radio settings or interpretation  

Automation Management / 
Configuration    

A flight crew error involving the management or configuration of 
the aircraft's automated system(s) 

  
Automation configuration -
autopilot/MCP 

A flight crew error involving the configuration or management of 
the aircraft's autopilot via the mode control panel. 

  
Automation configuration -
FMC/CDU  

A flight crew error involving the configuration or management of 
the aircraft's flight management computer or the control display 
unit. 

  
Improper use or confusion with 
automation/autoflight/mode 

Improper use or confusion by the flight crew involving aircraft's 
automation, autoflight or mode  

  Monitoring of automation  
Incomplete or ineffective monitoring of the aircraft's automation 
by the flight crew 

  
Verification of automation 
settings 

Incomplete or lack of verification of the automation settings by 
the flight crew 

  
Other automation 
management /configuration  

Any other flight crew error involving the aircraft's automated 
system(s) 

Cross Verification or 
Monitoring     

Improper or incomplete cross verification or monitoring by the 
flight crew  

  Aircraft settings Improper or incomplete cross verification of the aircraft's settings 

  Clearance, routing, or fix 
Improper or incomplete cross verification of clearance, routing or 
fix 

  Dispatch release Improper or incomplete cross verification of the dispatch release 

  
Other cross verification issues 
or errors Any other cross verification errors or issues by the flight crew 

  
Monitoring - aircraft 
performance or position  

The improper or incomplete monitoring of the aircraft's 
performance or position 

  Monitoring - crew performance 
The improper or incomplete monitoring of the flight crew 
performance by the pilot flying or pilot monitoring 

  
Other monitoring issues or 
errors 

Any other Improper or incomplete cross verification or 
monitoring by the flight crew  
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Flight crew coordination    Insufficient coordination between flight crew members 

  
Attention to/Distraction from 
flight duties 

Inability of the flight crew to attend to or be distracted from their 
flight duties 

  Decision making/Judgement Incorrect decision making by the flight crew 

  Assessment of Risk Limited or incorrect assessment of risk by flight crew 

  Planning  
Inability of the flight crew to properly plan in order to maintain 
normal flight operations 

  
Statement or clarification of 
plans Inability of the flight crew to accurately state or clarify plans 

  
Timing of flight duties/workload 
distribution 

Incorrect timing of flight duties or workload distribution by the 
crew 

  Other flight crew coordination  
Any other coordination issue or error between flight crew 
members 

Personal flight crew 
issues   

An issue involving flight crew conflict, experience level, fatigue 
or lack of alertness, illness or any other personal issue that 
affected the flight or contributed to the reported event 

  Conflict 
Personal flight crew issues involving conflict between crew 
members or any other persons 

  
Experience level 

Personal flight crew issues involving the professional experience 
level of crew member(s)  

  
Fatigue/lack of alertness 

Personal flight crew issues involving any fatigue or lack of 
alertness of flight crew members 

  
Illness Personal flight crew issues involving flight crew illness 

  
Other personal flight crew 
issues Any other personal issue personal involving the flight crew  

Security 
procedures/errors   

An issue involving a flight crew error in completing or complying 
with security procedures 

  Cockpit entry procedures A flight crew error involving cockpit entry procedures 

  Jumpseat procedures A flight crew error involving jumpseat procedures 

  Other 
Any other issue involving a flight crew error in completing or 
complying with security procedures 

Other internal issues or 
crew errors   

Any other internal issues or flight crew error which affected the 
normal operations of the flight or related to the reported event 
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ASAP Threat and Error Taxonomy: Threats 
 

Primary Secondary Definition 

ATC complications/errors   
Complications resulting from air traffic control operations or 
errors. 

  

ATC handling error 
(communication, procedural, 
operational) 

Complications resulting from air traffic control handling error(s) 
including communication, procedural or operational errors. 

  ATC language difficulty 

Complications resulting from air traffic control handling error(s) 
due to a language difference between the flight crew and the 
ATC controller 

  
ATC lost communications 

Complications resulting from loss of communication with air 
traffic control. 

  ATC non-standard 
phraseology 

Complications with air traffic control due to ATC use of non-
standard phraseology  

  
ATC radio congestion Complications with air traffic control due to radio congestion 

  
Challenging clearance or 
request (complex, confusing, 
late or freq. change by ATC) 

Complications with air traffic control due to ATC issuing a 
challenging clearance to the flight crew including a complex, 
confusing, late or frequent change. 

  
ATC hear/ read back error 

Complication with air traffic control due to an ATC hear or read 
back error 

  
Predeparture clearance issue 

Complication with air traffic control due to a predeparture 
clearance issue 

  
Similar call signs 

Complications in communication with air traffic control due to 
similar call signs 

  
Other ATC complications Any other complication with air traffic control or ATC errors 

Dispatch 
complications/errors   Complications resulting from Dispatch operations or errors. 

  
Deferred items - including 
MEL/CDL Complications with deferred items, including MELs or CDLs 

  Flight plan/release 
Complications or errors involving the flight plan or release 
documentation or information 

  Flight following Complications or errors involving the flight following procedures  

  Difficult/lost communications 
with dispatch 

Complications with dispatch involving difficult or lost 
communications 

  Other Dispatch 
errors/complications Any other dispatch complication or errors 

Ground operations 
complications/errors   

Complications resulting from Ground operations complications 
or errors. 

  
Difficult/lost communications 
with ground 

Complications with Ground operations involving difficult or lost 
communications 

  Ground equipment faulty/inop 
Complications with Ground operations involving faulty or 
inoperable equipment 
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HAZMAT  Complications with Ground operations involving HAZMAT 

  Parking, marshalling, pushing 
errors/events 

Complications with Ground operations involving parking, 
marshalling, or pushing errors, issues or events 

  Other Ground operations 
errors/complications Any other Ground operations complication or errors 

Load planning 
complications/errors                    Complications resulting from Load planning operations or errors. 

  
Load closeout slip/weight and 
balance/fuel slip  

Complications with the load closeout slip, weight and balance 
information or fuel slip 

  
Difficult/lost communications 
with load planning 

Complications with Load planning involving difficult or lost 
communications 

  Other Load planning 
errors/complications Any other load planning complication or errors 

Maintenance 
complications/errors   Complications resulting from Maintenance operations or errors. 

  Wrong logbook  
Complications with Maintenance operations resulting in the 
wrong logbook 

  

Other maintenance 
documentation 
error/complication Any other maintenance documentation error or complication 

  Improper MEL/CDL application 
Complications with Maintenance operations resulting in 
application of an improper MEL or CDL 

  
Difficult/lost communication 
with maintenance 

Complications with Maintenance operations resulting in difficult 
or lost communication 

  Other Maintenance 
errors/complications Any other maintenance error or complication 

Complications due to 
airline operation   

Complications due to airline operations including, scheduling, 
documentation or operational changes 

  
Crew scheduling event - late 
arriving crew or aircraft 

Complications due to a scheduling error by the airline 
operations,  where a flight is delayed due to a late arriving crew 
or aircraft 

  
Operational time pressure, 
delays, push for on time 
performance 

Complications due to airline operations where changes involving 
time pressure, delays or a push by the crew for on time 
performance 

  
New or unfamiliar airport  

Complications resulting from the flight crew operating at or 
navigating to or from a new or unfamiliar airport 

  
Inaccurate, confusing or new 
flight plan, NOTAMS or 
logbook 

Complications resulting from the implementation of a new or 
confusing flight plan, NOTAMS, or logbook 

  Inaccurate, confusing or new 
MEL procedure 

Complications resulting from an inaccurate, confusing or new 
Minimum Equipment List 

  Inaccurate, confusing or new 
manuals/procedure/SOP 

Complications resulting from an inaccurate, confusing or new 
manual, procedure or SOP 

  
Other Complications due to 
airline operations (scheduling, 
documentation, operational 

 

Any other complications due to airline operations 
implementation of scheduling, documentation, and operational 
issues 



 

215 
  

Cabin crew/Passenger 
issue   Complications resulting from Cabin crew or passenger issues 

  
Cabin crew distracted flight 
crew Complications due to distraction from the cabin crew 

  
Cabin crew communication 
error Complications due to a communication error by the cabin crew 

  
Cabin crew illness Complications due to cabin crew illness 

  
Passenger misconduct Complications due to passenger misconduct 

  
Passenger illness Complications due to passenger illness 

  
Other Cabin crew issue Other complications due to cabin crew or passenger issues 

Airport Conditions   Complications resulting from airport conditions 

  
Inaccurate/confusing airport 
diagram Complications due to inaccurate or confusing airport diagrams 

  
Ground/Satellite malfunction Complications due to ground or satellite malfunctions 

  High terrain in proximity to 
airport Complications due to high terrain in proximity to the airport 

  
Inaccurate/confusing approach 
plate Complications due to inaccurate or confusing approach plates 

  Inaccurate/confusing enroute 
charts Complications due to inaccurate or confusing enroute charts 

  Noise abatement issues Complications due to noise abatement issues 

  Buildings/structures 
Complications due to buildings or structures at or surrounding 
an airport 

  
Surfaces 
conditions/contamination 

Complications due to airport runway, taxiway or ramp surface 
conditions or contamination 

  Special airport procedures Complications due to special airport procedures 

  
Visual Illusions at take-off or 
landing Complications due to visual illusions at take-off or landing 

  Other Airport Conditions 
Any other complications with an airports conditions, facilities, 
surrounding area or procedures 

Traffic Congestion or 
conditions   Complications due to traffic congestion or conditions  

  Ground traffic 
Complications due to ground traffic congestion or increase in 
ground traffic 
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  Airborne traffic 
Complications due to airborne traffic congestion or increase in 
airborne traffic 

  Wake Turbulence 
Complications due to perceived, anticipated or encountered 
wake turbulence 

  
Other Traffic Congestion or 
conditions Any other complications due to traffic congestion or conditions 

Adverse weather 
Conditions/Environmental 
issue   

Complications due to adverse weather conditions or 
environmental issues 

  Temperature related issue Complications due to temperature related issues or concerns 

  Ceiling/overcast 
Complications due to the presence of overcast or clouding sky 
conditions  

  
Wind - Cross wind, tail wind, 
windshear, wind shift 

Complications due to the presence of cross wind, tail wind, 
windshear, and wind shift 

  Turbulence Complications due to turbulence, either encountered or diverted 

  Visibility restrictions/Fog 
Complications due to the presence of fog or other visibility 
restrictions 

  Precipitation related issue Complications due to the precipitation related issues 

  Frontal storm passage 
Complications due to the presence of a frontal storm or passage 
through a frontal storm 

  Icing 
Complications due to the presence of ice on the aircraft or 
airport surfaces 

  Mountain wave 

Complications due to the presence of a mountain wave due to 
perpendicular wind flow over a mountainous body, which create 
increases wind velocity 

  Thunderstorms Complications due to the presence of a thunderstorm 

  Microburst Complications due to the presence of a microburst  

  

Other Adverse weather 
Conditions/Environmental 
issue 

Any other complications due to adverse weather conditions or 
environmental issues 

Aircraft systems 
malfunction/complication   Complications due to aircraft system malfunctions 

  Deferred items Complications due to deferred items 

  Pitch instability 
Complications due to an aircraft's pitch instability for the aircraft 
horizontal stabilizers which caused  

  Uncommanded control inputs Complications due to an Uncommanded control input 

  
Unresponsive controls Complications due to unresponsive controls  
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  Aircraft system malfunction / 
failure 

Complications due to malfunctions or failure of an aircraft 
system(s) 

  Other Aircraft systems 
malfunction/complication Any other aircraft system malfunctions or complications 

Security issue or concern   Complications involving a security issue or concern 

  
Suspected unauthorized 
person aboard aircraft 

Complications involving a security concern due to a suspected 
unauthorized person aboard the aircraft 

  
Suspected unauthorized object 
aboard aircraft 

Complications involving a security concern due to a suspected 
unauthorized object aboard the aircraft 

  Passenger misconduct 
Complications involving a security concern due to a passenger's 
misconduct aboard the aircraft 

  
Security concern in 
terminal/TSA 

Complications involving a security concern in the terminal or 
involving TSA 

  Security concern on ramp Complications involving a security concern on the ramp 

  Other Security Concern Any other complications involving a security concern or issue 
Other 
external/contributing 
factors   

Any other external contributing factors or complications that the 
flight crew had to managed that affected the normal flight 
operations 
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Appendix F. Stop Word List 

 
a 
an 
and 
are 
as 
by 
did 
for 
had 
if 
in 
is 
it 
of 
on 
or 
that 
the 
to 
was 
were 
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Acronyms 

 

ADREP ICAO Accident/Incident Reporting Data Reporting System 

ASAP  Aviation Safety Action Program 

ASRP  Aviation Safety Reporting Program 

ASIAS  Aviation Safety Information-sharing and Analysis System 

ASRS  Aviation Safety Reporting System 

ATC  Air Traffic Control 

DNAA  Distributed National ASAP Archive 

ECCAIRS  Coordination Center for Aviation Incident Reporting Systems 

ERC  Event Review Committee for ASAP 

FAA  Federal Aviation Administration 

HFACS  Human Factors Analysis and Classification System  

IAD  Dulles International Airport 

ILS  Instrument Landing System 

LOSA  Line Oriented Safety Audit 

NASA  National Aeronautics and Space Administration 

UTHFRP University of Texas at Austin Human Factors Research Project 

SMS  Safety Management System 

SRM   Safety Risk Management 

TEM  Threat and Error Management 

  



 

220 
  

References 

 
 

Air Accident Investigation and Aviation Safety Board. (2006). Aircraft Accident Report: 

Helios Airways Flight HCY522. Athens, Greece: Hellenic Republic Ministry of 

Transport and Communications. 

Aizawa, Akiko. (2003). An information-theoretic perspective of tf–idf measures. 

Information Processing & Management, 39, 45-65.  DOI:10.1016/S0306-

4573(02)00021-3.  

Aviation Risk Management Solutions. (2010). Methodology for Operational Risk 

Assessment. European Commercial Aviation Safety Team. 

Aviation Safety Reporting System. (n.d.). ASRS Database Statistics. ASRS Directline   

Retrieved from http://asrs.arc.nasa.gov. 

Aviation Safety Reporting System. (1999). Aviation Safety Reporting System: Program 

Overview. Program Briefing   Retrieved from http://asrs.arc.nasa.gov. 

Babbitt, R. (2011). Speech of Randy Babbitt, Administrator for the Federal Aviation 

Administration. Aviation: Meeting Future Challenges Through Innovation. 

Speech presented at the 36th FAA Aviation Forecast Conference,  February 15, 

2011. Retrieved from http://www.faa.gov/news/speeches. 

Babbitt, R. (2009). Statement of Randy Babbitt, Administrator for the Federal Aviation 

Administration. Federal Aviation Administration's Aviation Safety Programs. 

Testimony presented before the Senate Committee on Commerce, Science, and 

Transportation, Subcommittee on Aviation Safety, December 9, 2009. Retrieved 

from http://www.faa.gov/news/testimony. 

Battles, J., Dixon, N., Borotkanics, R., Rabin-Fastman, B., & Kaplan, H. (2006). 

Sensemaking of patient safety risks and hazards. Health Service Research, 41, 

1555-1575. 

Beaubian, J., & Baker, D. P. (2002). SurveryWashington D.C.: American Institute for 

Research. 

Berry, M. (2003). Survey of text mining. Berlin: Springer. 

http://dx.doi.org/10.1016/S0306-4573(02)00021-3
http://dx.doi.org/10.1016/S0306-4573(02)00021-3


 

221 
  

Boeing. (2004). Statistical summary of commercial jet airplane accidents: Worldwide 

operations, 1959-2003. Seattle, Washington: Boeing. 

Boeing. (2010). Current market outlook: 2010. Seattle, Washington: The Boeing 

Company. 

Bureau of Transportation Statistics. (2011). Bureau of Transportation Statistics T-100 

Market data. [Data file]. Retrieved from http://www.transtats.bts.gov/ 

Cacciabue, P. C. (2000). Human Factors Insight and Reliability Data from Accident 

Reports: The Case of ADREP-2000 for Aviation Safety Assessment. Paper 

presented at the International Conference on Probabilistic Safety Assessment and 

Management. 

Chidester, T. R. (2007). Voluntary Aviation Safety Information-Sharing Process: 

Preliminary Audit of the Distributed FOQA and ASAP Archives Against Industry 

Statement of Requirements. Mountain View, CA: NASA. 

Condit, P. M., & Cosgrove, B. (1990). Spirit of Safety. Aerospace, 10-13. 

Corrie, S. (1997). The U.S. aviation safety reporting system. American Institute of 

Aviation and Aerospace, 10(4), 12-19. 

Deerwester, S. S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harshman, R. R. 

(1990). Indexing by latent semantic analysis. Journal of the American Society for 

Information Science, 41(6), 391-407. 

Ek, A., & Akselsson, R. (2007). Aviation on the ground: Safety culture in a ground 

handling company. International Journal of Aviation Psychology, 17(1), 59-76. 

DOI: 10.1207/s15327108ijap1701_4. 

Evans, D. (2006). Helios crash investigation - A myriad of safety shortcomings. Air 

Accident Digest, 1, 1-6. 

Federal Aviation Administration (FAA). (1975). Aviation safety reporting program. 

(8020.10). Washingtom, DC: Federal Aviation Administration: ASA-400. 

Federal Aviation Administration (FAA). (1976). Advisory Circular 00-46B: Aviation 

Safety Reporting Program. Washingtom, DC: Federal Aviation Administration. 

 



 

222 
  

Federal Aviation Administration (FAA). (2000). Advisory circular 120-66A: Aviation 

safety action program (ASAP) Retrieved from 

http://www.faa.gov/safety/programs_initiatives/aircraft_aviation/asap/policy/. 

Federal Aviation Administration (FAA). (2007). Introduction to safety management 

systems (SMS) for airport operators. Washington, DC: Federal Aviation 

Administration.  

Federal Aviation Administration (FAA). (2008). Federal Aviation Administration 

Operational Evolution Plan: The NextGen Plan. Washington, DC: Federal 

Aviation Administration: Office of Aviation Policy and Plans. 

Federal Aviation Administration (FAA). (2010). Safety Management Systems Update. 

(N8900.133). Washington, DC: Federal Aviation Administration. 

Federal Aviation Administration (FAA). (2011a). Aviation Safety Action Program 

Participants. [Data file]. Retrieved from 

http://www.faa.gov/about/initiatives/asap/media/asap_participants.pdf. 

Federal Aviation Administration (FAA). (2011b). FAA Forecast Fact Sheet - Fiscal 

Years 2011 through 2031. Washington, DC: U.S. Department of Transportation. 

Feldman, R., & Sanger, J. (2006). Text Mining Handbook: Advanced Approaches in 

Analyzing Unstructured Data. Cambridge: Cambridge University Press. 

Fiorino, F. (2005). CAST-ing a Safety Net. Aviation Week & Space Technology, 163(8), 

72-73. 

Fleishman, E. A. (1967). Development of a Behavioral Taxonomy for Describing Human 

Tasks: A Correlational-Experimental Approach. Journal of Applied Psychology, 

51(1), 1-10. 

Fleishman, E. A. (1982). Systems for Describing Human Tasks. American Psychologist, 

37(7), 821-834. DOI: 10.1037/0003-066X.37.7.821. 

Fleishman, E. A., & Quaintance, M. K. (1984). Taxonomies of human performance: The 

description of human tasks. San Diego, CA, US: Academic Press. 

Foltz, P. W., Kintsch, W., & Landauer, T. K. (1998). The Measurement of Textual 

Coherence With Latent Semantic Analysis. Discourse Processes, 25(2/3), 285-

307. DOI: 10.1080/01638539809545029. 



 

223 
  

 

Ganter, J. H., Craig, D. D., & Cloer, B. K. (2000). Sandia Report - Fast Pragmatic Safety 

Decisions: Analysis of an Event Review Team of the Aviation Safety Action 

Partnership (No. SAND (2000-1134)). California. 

Garland, D. (Ed.), Wise, J. (Ed.), & Hopkin, V. (Ed.). (1999). Handbook of aviation 

human factors. Mahwah, NJ US: Lawrence Erlbaum Associates Publishers. 

General Accountability Office. (2006). Next Generation Air Transportation System: 

Progress and Challenges Associated with the Transformation of the National 

Airspace System. (GAO-07-25). Washington, DC: U.S. Government 

Accountability Office. 

General Accountability Office. (2010). Aviation Safety - Improved Data Quality and 

Analysis Capabilities are Needed as FAA Plans a Risk-Based Approach to Safety 

Oversight: GAO-10-414.  U.S. Government Accountability Office. 

Gibbons, A. M., von Thaden, T. L., & Wiegmann, D. A. (2006). Development and Initial 

Validation of a Survey for Assessing Safety Culture Within Commercial Flight 

Operations. International Journal of Aviation Psychology, 16(2), 215-238. DOI: 

10.1207/s15327108ijap1602_6. 

Gill, G. K., & Shergill, G. S. (2004). Perceptions of safety management and safety culture 

in the aviation industry in New Zealand. Journal of Air Transport Management, 

10(4), 231-237. 

Golembiewsi, R. T., & Munzenrider, R. (1975). Social desirability as an intervening 

variable in interpreting OD effects. Journal of Applied Behavioral Science, 11(3), 

317-332. DOI: 10.1177/002188637501100305. 

Greenya, F. L. B. a. J. (1977). Cleared for the Approach: F. Lee Bailey in Defense of 

Flying. Englewood Cliffs, NJ: Prentice-Hall. 

Griffith, S., & Marx, D. (1998). Viewpoint: To improve air safety, focus on incidents, not 

accidents. Aviation Week and Space Technology, 13. 

Hall, E., Gott, S., & Pokorny, R. (1995). A procedural guide to cognitive task analysis: 

The PARI methodology (Technical Report AL/HR-TR-1995-0108). Brooks AFB, 

TX: Armstrong Laboratory. 



 

224 
  

Harper, M. L. (2007). The Distributed National ASAP Archive. Paper presented at the 

Voluntary Safety Information Sharing Meeting. Washington, D.C. 

Harper, M. L., & Chidester, T. R. (2007). Implementing the Distributed National ASAP 

Archive. Paper presented at the Aerospace Medical Association. 

Helmreich, R. L. (1997). Managing human error in aviation. Scientific American, 276, 

40-45. 

Helmreich, R. L. (1999). CRM training primary line of defense against threats to flight 

safety, including human error. ICAO Journal, 6-29. 

Helmreich, R. L., & Foushee, H. C. (1993). Why Crew Resource Management? 

Empirical and theoretical bases of human factors training in aviation. In E. L. 

Weiner, B. G. Kanki & R. L. Helmreich (Eds.), Cockpit resource management. 

New York: Academic Press. 

Helmreich, R. L., Klinect, J. R., & Wilhelm, J. A. (1999). Models of threat, error and 

CRM in flight operations. Paper presented at the Tenth International Symposium 

on Aviation Psychology, Columbus, OH. 

Helmreich, R. L., & Merritt, A. C. (1998). Culture at work in aviation and medicine: 

National, organizational, and professional influences. Aldershot: Ashgate. 

Helmreich, R. L., Merritt, A. C., & Wilhelm, J. A. (1999). The evolution of Crew 

Resource Management raining in commercial aviation. The International Journal 

of Aviation Psychology, 9(1), 19-32. 

House Transportation and Infrastructure Committee (HTIC). (2011). FAA 

Reauthorization and Reform Act of 2011.  (H.R. 658). Washington, DC. 

Howell. D.C. (2010). Measure of Variability. In E. Evans (Ed), Fundamental Statistics 

for the Behavioral Sciences, 7th Edition. (pp. 79-80). Wadsworth. 

International Civil Aviation Organization (ICAO). (2000).  ICAO ADREP 2000 

Taxonomy.  Montreal, Canada: Regional Headquarters. 

International Civil Aviation Organization (ICAO). (2009). Safety Management Manual, 

Second Edition. (Doc 9859-AN/474). Montreal, Canada: Regional Headquarters. 

http://www.icao.int/anb/aig/Taxonomy/R4LDICAO.pdf
http://www.icao.int/anb/aig/Taxonomy/R4LDICAO.pdf
http://www.skybrary.aero/bookshelf/books/644.pdf
http://www.skybrary.aero/bookshelf/books/644.pdf


 

225 
  

Joint Planning and Development Office (JPDO). (2009). Phase 2 Aviation Safety 

Information Analysis and Sharing Concept of Operations. (08-008). Washington, 

DC: Next Generation Air Transportation System. 

Kamaniski-Morrow, D. (2006). Failure to recognize non-pressurization led to August 

2005 Helios 737 crash. Flight International. 

Kilmann, R. H., & Thomas, K. W. (1977). Developing a forced-choice measure of 

conflict-handling behavior: The 'MODE' instrument. Educational and 

Psychological Measurement, 37(2), 309-325. DOI: 

10.1177/001316447703700204. 

Klinect, J. R. (2005). Line Operations Safety Audit: A Cockpit Observation Methodology 

for Monitoring Commercial Airline Safety Performance. (Doctoral Dissertation, 

University of Texas, 2005). University of Texas. 

Klinect, J. R., Helmreich, R. L., Wilhelm, J. A., Tesmer, B. A., & Maurino, D. E. (2002). 

LOSA - Managing Human Error. ISASI Forum, 35(3), 12-15. 

Klinect, J. R., Wilhelm, J. A., & Helmreich, R. L. (1999). Threat and error management: 

data from line operations safety audits, The Tenth International Symposium on 

Aviation Psychology: Vol 2. Columbus, Ohio. 

Kotaite, A. (2005). Safety message from ICAO Council President. Logistics & Transport 

Focus, 7(8), 8-8. 

Landauer, T.K. (1995). The trouble with computers: Usefulness, usability and 

productivity. Cambridge, MA: MIT Press. 

Landauer, T. K., McNamara, D.S., Dennis, S. and Kintsch W. (Eds). (2007) Handbook of 

Latent Semantic Analysis, Mahwah NJ: Lawrence Erlbaum Associates. 

Maurino, D.E. (2005). Threat and Error Management (TEM). Canadian Aviation Safety 

Seminar (CASS), Vancouver, Canada, 18-20 April 2005. 

Markman, A. B., & Ross, B. H. (2003). Category use and category learning. 

Psychological Bulletin, 129(4), 592-613. DOI:10.1037/0033-2909.129.4.592 

Manning, C. D., Raghavan, P., and Schütze, H. (2008). Introduction to Information 

Retrieval. Cambridge University Press, 1 edition. 



 

226 
  

Meadow, C. T., Boyce, B. R., Kraft, D. H., and Barry, C. L. (2007). Text Information 

Retrieval Systems, Third Edition (Library and Information Science). Academic 

Press, 3 edition. 

Mercator. (2006). Safety Information Reporting Tools. Retrieved from 

http://www.sentinel.aero/solutions/sentinel. 

Merritt, A. & Klinect, J.R. (2006). Defensive Flying for Pilots: An Introduction to Threat 

and Error Management. The University of Texas Human Factors Research 

Project, The LOSA Collaborative. Retrieved December 12, 2006.  

Moorman, R. H., & Podsakoff, P. M. (1992). A meta-analytic review and empirical test 

of the potential confounding effects of social desirability response sets in 

organizational behavior research. Journal of Occupational & Organizational 

Psychology, 65(2), 131-149. 

National Aviation Safety Data Analysis Center (NASDAC). (2004). NTSB Weather 

Related Accident Study - 1994-2003. Washington, DC: Office of Aviation Safety, 

Flight Standards Service. 

National Transportation Safety Board (NTSB). (2006). NTSB Factual Report - Helios 

Airways Flight. (No. DCA05RA092) .Washington, DC: National Transportation 

Safety Board. 

National Transportation Safety Board (NTSB). (2010). Accidents, Fatalities, and Rates, 

1990 - 2009, 14 CFR 121 [Data file].  Retrieved January 12, 2011, from 

http://www.ntsb.gov/aviation/stats. 

O'Leary, M., & Fisher, S. (1993). British Airways Confidential Human Factors Reporting 

Programme: First Year Report (April 1992-March 1993). Hatton Cross: British 

Safety Services. 

Office of Management and Budget. (2007). Budget of the United States Government, 

Fiscal Year 2007. Retrieved from http://www.whitehouse.gov/omb/ 

Phillips, E. H. (2000). Managing Error at Center of Pilot Training Program. Aviation 

Week & Space Technology, 153(3), 61. 

Reason, J. (1990). Human error. New York, NY, US: Cambridge University Press. 

Reason, J. (1997). Managing the risks of organizational accidents. Aldershot: Ashgate. 



 

227 
  

Reason, J., Parker, D., & Lawton, R. (2000). Organizational controls and safety: The 

varieties of rule-related behavior. Journal of Occupational & Organizational 

Psychology, 71(4), 304-317. 

Ross, L., & Nisbett, R. (1991). The person and the situation: Perspectives of social 

psychology. New York: McGraw-Hill. 

Sabatini, N. (2006). Statement of Nicholas Sabatini, Associate Administrator for Aviation 

Safety for the Federal Aviation Administration. New Aircraft in the U.S. Aviation 

System. Testimony presented before the Senate Committee on Commerce, 

Science, and Transportation, Subcommittee on Aviation, September 28, 2006. 

Retrieved from http://www.faa.gov/news/testimony. 

Shappell, & Wiegmann, D. (1997). A human error approach to accident investigation: 

The taxonomy of unsafe operations. International Journal of Aviation 

Psychology, 7, 269-291. DOI: 10.1207/s15327108ijap0704_2. 

Shappell, S., Detwiler, C., Holcomb, K., Hackworth, C., Boquet, A., & Wiegmann, D. 

(2007). Human error and commercial aviation accidents: An analysis using the 

Human Factors Analysis and Classification System. Human Factors, 49(2), 227-

242. 

Shaw, A. (1977). Sound of Impact: The Legacy of TWA , Flight 514: Viking Press. 

Tulving, E.(1984). Elements of episodic memory. Behavioral and Brain Sciences, 7, 223-

238. 

Tulving, E. and Thomson, D. M. (1973). Encoding specificity and retrieval processes in 

episodic memory. Psychological Review, 80(5):352-373. DOI: 

10.1037/h0020071. 

Tversky, A., & Kahneman, D. (1973). Availibility: A heuristic for judging frequency and 

probability. Cognitive Psychology, 5(2), 207-232. 

Van der Schaaf, T. W., Lucan, D. A., & Hale, A. (1991). Near Miss Reporting as a Safety 

Tool. Heinemann, Oxford: Butterworth. 

Varney, M (2011). Evidence Based Training. Presentation made to the APATS Ab Initio 

and Evidence Based Training Conference. March 8-10, 2011. Hong Kong. 

Wall, R. (2006). Ways To Go. Aviation Week & Space Technology, 165(18), 93-93. 



 

228 
  

Weick, K. E. (1987). Organizational Culture as a Source of High Reliability. California 

Management Review, 29(2): 112-127. 

Weick, K. E. (1995). Sensemaking in Organizations (Foundations for Organizational 

Science). Sage Publications, Inc. 

Weick, K. E. and Sutcliffe, K. M. (2007). Managing the Unexpected: Resilient 

Performance in an Age of Uncertainty. Jossey-Bass. 

Wiegmann, D., Rich, A. M., & Shappell, S. A. (2002). Human Error and Accident 

Causation Theories, Frameworks and Analytical Techniques: An Annotated 

Bibliography. Oklahoma City: Federal Aviation Administration. 

Wiegmann, D., & Shappell, S. (2003). A Human Error Approach to Aviation and 

Accident Analysis: Ashgate Publishing, Ltd. 

Wiegmann, D., & von Thaden, L. (2003). Using Schematic Aids to Improve Recall in 

Incident Reporting: The Critical Event Reporting Tool (CERT). International 

Journal of Aviation Psychology, 13(2), 153-171. 

 

 

 

 

 
 


