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Background
Naval Aviation squadrons have been completing the Command Safety Assessment (CSA) and Maintenance Climate Assessment Survey (MCAS) through an online website (www.safetyclimatesurveys.org) since July 2000.  The result is an enormous database representing over 55,000 aircrew responses for the CSA and over 147,000 maintainer responses for the MCAS.  Though arguably one of the least invasive and easiest ways for COs to gain insight into the perceptions of their squadrons regarding safety climate, it is reasonable to ask if evidence exists linking survey results to mishap outcomes.  This study explores that subject.  Appendix A provides a detailed account of this report’s research methodology.  Appendix B provides an overview of the CSA and the MCAS surveys. 

Validation Results Using Previous Research Findings

It is worthwhile to begin this study by examining the forecasting capabilities of CSA/MCAS by applying previous survey-mishap research results to mishap data that occurred after those studies were completed.  Two previous reports, “Can Squadron Safety Climate Surveys Predict Mishap Risk?” (June 2004) and “A Study of the Relationship between the Maintenance Climate Assessment Survey (MCAS) and Naval Aviation Mishaps” (November 2004) used mishap data from July 2000 through April 2004.  Both of these reports are available online at:
www.advancedsurveydesign.com/index_files/ResearchPapers.htm
The mishap data for this current report run from July 2000 through 10 April 2006.  Using this updated mishap data as a validation set and looking at surveys occurring after the date of the first reports (June 2004), we can observe how effectively the CSA/MCAS indicators identified in the two earlier reports forecast mishap likelihood in the current set of mishap data.
The CSA-mishap study conducted in June 2004, “Can Squadron Safety Climate Surveys Predict Mishap Risk?,” found that the survey item average for Risk Management, one category of the High Reliability Organization (HRO) model, showed itself to be a good indicator of Class A risk.  Those squadrons that took the CSA survey after the initial study (i.e., the validation group) were divided into four quartiles based upon their Risk Management averages with the top quartile having the most favorable Risk Management response averages and the bottom quartile having the least favorable Risk Management response averages.  These quartiles and their incidence of Class A flight mishaps within one year of average survey completion date are shown in Figure 1.  
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Figure 1 - Class A Flight Mishaps within One Year after Taking CSA
The background bars of Figure 1 represent all squadrons surveyed from 01 June 2004 through
31 May 2005
.  Note that those squadrons scoring in the bottom quartile of the Risk Management category of the CSA survey experienced twice as many Class A flight mishaps within a year after taking the surveys as those squadrons in the top quartile (10 vs 5).  The contrast is considerably more dramatic when the analysis is restricted to operational squadrons only
(i.e., training command and FRS squadrons were removed from consideration).  Looking at operational squadrons (the foreground bars in Figure 1), it can be seen that those squadrons scoring in the bottom quartile of the CSA Risk Management category experienced more than four times as many Class A Flight Mishaps (FMs) as the top quartile (9 vs 2).
The MCAS-mishap study conducted in November 2004, A Study of the Relationship between the Maintenance Climate Assessment Survey (MCAS) and Naval Aviation Mishaps, also provided indicators of general mishap risk.  One such indicator was MCAS item #34 (In my command safety is a key part of all maintenance operations and all are responsible/accountable for safety.).  The 236 organizations that conducted MCAS surveys between 01 June 2004 and
31 May 2005 (again, a validation group) were divided into four quartiles based upon their response averages to MCAS item #34 with the top quartile having the most favorable response averages and the bottom quartile having the least favorable response averages.  Those quartiles and the total number of Class A, B, and C Flight Mishaps (FMs), Flight Related Mishaps (FRMs), and Aircraft Ground Mishaps (AGMs) are shown in Figure 2.
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Figure 2 – Class A, B, C, (FM, FRM, & AGM) Mishaps within 1 Year after Taking MCAS
Again, the bottom quartile was nearly twice as likely to experience mishaps as the top quartile.  
The June 2004 study also noted that MCAS item #24 (I am provided adequate resources, time, personnel to accomplish my job.) was a good indicator of Class A mishap risk.  Figure 3 shows how well this survey item broke out Class A mishaps (FM, FRM, and AGM) within one year1 of MCAS completion for the validation survey group.
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Figure 3 - Class A Mishaps (FM, FRM, AGM) within One Year after Taking MCAS
Here, again, we see that the lowest scoring squadrons experienced twice as many Class A mishaps as the highest scoring squadrons.
General Survey-Mishap Relationship Findings

The preceding section demonstrates that even over a shorter period of time (one year) and using new data since the relationships were first discovered, a connection between CSA/MCAS survey results and subsequent mishaps is apparent.  When the period of study is broadened to include the entire period that the surveys have been available, the connection becomes more pronounced.  For example, if we look at the CSA-mishap relationship by looking at Class A FMs within 12, 18, and 24 months
 after operational squadrons have taken the survey, and separating those squadrons by their overall CSA score, the results break out as seen in Figure 4. 
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Figure 4 - Class A FMs within 12, 18, and 24 Months after CSA (Quartiles by Overall CSA Average)
It can be seen that those operational squadrons scoring in the bottom quartile on overall CSA average score were more likely to experience Class A FMs in the following one to two years.  When the average values of the Risk Management category are used to break out the operational squadrons by quartile, the relationship is even more pronounced as shown in Figure 5.
 [image: image5.emf]Bottom

Mid-Low

Mid-High

Top

12-Months

24-Months

39

22

20

8

27

18

17

7

14

10

12

5

0

5

10

15

20

25

30

35

40

Class A FMs

Quartiles based on Risk Management Average

(Surveys conducted from 10AUG00-10OCT04)

12-Months

18-Months

24-Months

 
Figure 5 - Class A FMs within 12, 18, and 24 Months after CSA (Quartiles based on RM Average)

As mentioned previously, MCAS is a good indicator of overall mishap risk, particularly for aviation ground mishaps (AGMs) since these are frequently attributable to maintenance personnel errors.  For example, Figure 6 shows a quartile breakdown of all mishaps occurring within 6, 9, 12, and 15 months
 after 728 MCAS surveys conducted between July 2000 and July 2005 using MCAS #34 as a discriminator between squadrons.

[image: image6]
Figure 6 - Class A, B, and C Mishaps within 6, 9, 12, and 15 Months after MCAS
In general, the bottom quartile on MCAS #34 was about twice as likely to experience an aviation mishap within the year following the MCAS survey as the top quartile.

The preceding pages are intended to show that the CSA and MCAS surveys are measuring safety climate in a way which is associated with safety outcomes.  Because there are numerous factors contributing to mishaps that are outside the purview of this research (e.g., deployment status, non-squadron maintenance malpractice, etc.), there may not be perfect alignment between survey results and mishaps.  But, the results that are observed strongly suggest the efficacy of the surveys in assessing a squadron’s safety climate, and thus a critical factor in determining a squadron’s mishap potential.
CSA/MCAS Features
Beyond the observed connection to safety outcomes detailed above, the current CSA/MCAS program adds tremendous safety value through one-on-one attention between commanders and a survey management team with decades of military flight safety experience.  CSA/MCAS offers a variety of features to assist in developing and analyzing safety issues.  For ISICs, COs, safety personnel, or anyone with Internet access, the following features are available:

· “Intervention Strategies” module (the last option on the CSA/MCAS menu) which contains a number of potential methods for addressing safety issues identified by the various survey items of CSA and MCAS.  This module is continually reviewed and updated.  Additionally, anyone can submit their own intervention suggestion for review and incorporation into the database.  
· Access to the Army’s Risk Assessment Program (ARAP) intervention strategies which are periodically integrated into the CSA/MCAS “Interventions Strategy” module.  Expansion of this module to include Army intervention strategies has opened a new dimension of inter-service cooperative research and analysis.

· “Issue Papers” (the ninth option on the CSA/MCAS menu) that highlight issues identified through the analysis of six years of aggregate CSA/MCAS data.

For COs and those individuals to whom the CO has given the access codes, the following additional capabilities are available:

· Review of the squadron’s previous survey results to identify trends within the squadron.

· Comparison of CSA/MCAS results with other safety assessment feedback (e.g., Culture Workshops, Naval Safety Center safety surveys, etc.).
The CSA/MCAS website will be adding the following new functionality in FY-06:

· A headquarters-level, web-based survey that has the ability to examine higher headquarters’ (i.e., ISICs and above) safety climate and support to subordinate units.  Higher headquarters commanders will be able to receive personalized debriefs from survey specialists regarding their organizations’ survey data, as well as aggregate CSA/MCAS data.
· A follow-up survey of COs regarding interventions that they put into practice as a result of their CSA/MCAS results.
· A new survey to provide assessment of contract maintenance safety climate.
Policy Considerations
Given the current and pending CSA/MCAS capabilities and in light of the research findings regarding survey-mishap relationships, what actions will Naval Aviation leadership take regarding a squadron with survey scores that indicate an elevated potential for a mishap?

Currently, Navy Aviation requires that squadron COs brief their immediate superiors in command (ISICs) on their CSA/MCAS results.  CNAF’s intent was to enhance the level of dialogue and interaction between squadron COs and their ISICs while maintaining the confidentiality and thus quality of the data.  Higher headquarters (i.e., ISICs and above) have direct access to aggregate data, but not individual or squadron data.  Pros and Cons of the current survey policy/process include:  

Pros:
· Maintains CSA/MCAS individual and unit-level data confidentiality

· COs’ briefs provide ISICs with better visibility of their subordinate units’ needs

· Provides ISICs the opportunity for direct support of their COs’ needs

· This course of action is in line with the basic tenets of mentorship/leadership (e.g., proper use of chain of command)

Cons:

· ISICs may use CSA/MCAS data as CO “report card”
· CO/Department heads/Squadron leaders may consciously or subconsciously “game” the system due to higher headquarters review of the data which may taint future CSA/MCAS data
An Additional Consideration – The CO debrief module could be modified to provide either quartile or percentile rankings for each survey item within their community or all Naval Aviation.  For example, if an individual survey item is identified as being in the 75th percentile, then it indicates that 75 percent of the comparative group is below this squadron’s score and 25 percent is above.  Considerations for such a modification include:   
· Arms CO with additional information (alerts COs of potential mishap risk)
· Certain questions arise with the implementation of this option:

· With whom does the CO share this information (e.g., ISIC, XO, department heads, safety department, wardroom, the entire squadron)?

· Would this knowledge affect squadron morale?

· Just as knowing that a unit ranks poorly to the comparison group may result in undesirable stressors, would knowing that a unit ranks highly result in a false sense of security . . . thus, posing undesirable risks? 
Conclusion
This research describes the results of a well-established, ongoing process that identifies hazards and provides potential risk-mitigating interventions.  With higher headquarters direction and support, as well as inter-service collaboration, additional strategies may be implemented to further help save lives and material resources in our Armed Forces.
Appendix A
DATA PREPARATION

Any study attempting to connect two separate data sources needs to make a concerted effort to ensure that the data represent what they are intended to represent.  Following is a detailed description of the steps taken to provide the highest quality survey and mishap data for this study.

Naval Safety Center Aircraft Mishap Data

The Naval Safety Center provided a complete list of Class A, B, and C Naval Aviation flight mishaps (FMs), flight-related mishaps (FRMs), and aviation ground mishaps (AGMs) from 1 October 1997 through 10 April 2006.  The data set includes an entry for each mishap squadron during the period covered.  Because the study focused on what relationship exists between a squadron’s safety climate surveys and its mishaps, mishaps occurring prior to the earliest surveys were removed from consideration.  Therefore, with the earliest survey results dated 10 August 2000, only mishaps dating from 10 August 2000 to present were included.  Table 1 shows a breakdown of the 1065 mishaps in the data set.

Table 1.  Distribution of Mishaps

	
	Class A
	Class B
	Class C
	Total

	FM
	162
	112
	361
	635

	FRM
	2
	9
	36
	47

	AGM
	17
	42
	324
	383

	Total
	181
	163
	721
	1065


The most important step in processing the mishap data was to ensure that squadron names were consistent between the survey data and mishap data.  The mishap data did not use entirely consistent squadron naming conventions, so some translation was needed.  Additionally, many squadrons have experienced name changes during the six year period of interest, for example VF-102 is now VFA-102, HC-11 is now HSC-21, etc.  In order to connect mishaps properly it was necessary to generate standardized squadron names.  Similarly, the survey data also required name standardization for proper connection to the mishap data.  Much of this translation involved removing notational additions that had been added by the survey administrators over the years.
CSA/MCAS Data Preparation
Preparing the CSA and MCAS survey data for processing required numerous steps, some of them requiring the preparation of scripts (A “script” is a very short software program used to conduct a special operation on the data.).  Here is an enumeration of the steps used to prepare the CSA and MCAS data for connection to the mishap data.

1. Remove Flatliners:  Respondents who showed little or no deliberation by answering every item with the same value (known as “flatliners”) had their responses removed.  This was only done on the CSA survey since its five reverse-worded items (i.e., items in which agreement indicates a less favorable perception of safety) allow more reliable identification of flatliners.  The MCAS has no reverse-worded items, so a respondent could legitimately answer all 43 Likert items with the same response, so flatliners were not removed from the MCAS data.  In the case of CSA, respondents who flatlined “Neutral” were not removed since the reversed value of “Neutral” is still “Neutral.”  All respondents who flatlined “Strongly Disagree”, “Disagree”, “Agree”, or “Strongly Agree” were removed from the database.  This step removed 1059 respondents from the CSA data set,  about 2% of the total number of CSA respondents.

2. Remove “Not Applicable” and “Don’t Know” Responses:   This study requires quantification of survey results.  We cannot apply a logical numeric value to “N/A” and “Don’t Know” responses
, so they were removed prior to calculations.

3. Invert the Reverse-Worded Item Scores:  It is necessary to invert the response value of several survey items whose corresponding statement carry a negative meaning for safety (CSA only).  In other words, to "agree strongly" to these negative statements is to express a strong negative view toward that safety issue.
  So, the numerical response values for these items are inverted such that a 1 becomes a 5, 2 becomes 4, and vice versa.

4. Merge Survey Cases:  Many squadrons opted to break their surveys into more than one survey case.  For example, many squadrons had one survey case for their instructor aircrew and another case for student aircrew.  Sometimes, detachments were broken into separate survey cases.  Since mishaps are assigned at the squadron level, it was necessary to assemble these separate survey cases into one.  When the same squadron had two or more survey cases within 45 days, those cases were merged to form a single survey data point for that squadron.  For CSA, this involved merging 282 of the survey cases down to 132 cases (out of an initial 1300+ survey cases).  For MCAS, there were 81 cases merged into 36 cases (out of roughly 1000 survey cases).

5. Squadron Consolidation:  Since mishaps were analyzed based on squadron safety climate, it was necessary to consolidate a squadron’s survey results into a single record per squadron, essentially one row in the spreadsheet.  The compilation involved saving the unit's case number, taking the average date of survey completion among the respondents, counting how many responses were received for that unit, obtaining the average for each Likert item in the survey, and the cumulative average for the overall survey and survey model categories (process auditing, risk management, etc). 
6. Evaluate Statistical Confidence:  Squadrons achieved varying levels of participation from their aircrew and maintainers.  Using the number of surveys originally requested, it was possible to assess the degree of participation and its corresponding statistical confidence.  When statistical confidence in the survey results was low (less than 50%), those survey cases were removed from consideration.   For the CSA survey, this criteria removed 176 of the 1300 survey cases.  In the case of MCAS, which almost always has more respondents, the statistical confidence threshold was set at 80% which removed 188 of 1121 survey cases.

7. Remove Survey Cases that Cannot have a Mishap:  There are a number of CSA and MCAS survey cases that will never be connected to a mishap.  For example, the MALS squadrons take the MCAS survey, but due to the nature of how mishaps are reported, the MALS cannot be assigned an FM, FRM, or AGM mishap.  In the case of MCAS, this criterion removed 44 survey cases.  For CSA, there were six non-DoN squadrons who had taken the survey (e.g., Coast Guard squadrons, Air Force squadrons, an Italian squadron, etc).  Since we have no mishap data for them, the six associated cases were removed from consideration.

Connecting Survey Data to Mishap Data

Once the mishap and survey data had been processed, it was necessary to combine them in some consistent, sensible manner.  These were the steps taken to combine the two data sets:

1. Append Mishap Data to Survey Records:  Using the average date of survey completion for each survey case, identify and count those mishaps assigned to the survey squadron which occurred within some period of time after the average survey date.  The time periods chosen ranged from 6 months up to 24 months.  So, if the time period was 6 months, the process identified and counted all mishaps experienced by the survey squadron within 6 months after the average survey date.  The process broke out the mishaps by severity (Class A, B, or C).
2. Limit CSA to Flight Mishaps and Flight Related Mishaps:  Since aviation ground mishaps (AGMs) are primarily maintenance related, the CSA (given only to squadron aircrew) was only tied to FMs and FRMs.
3. MCAS used all Mishaps (Class A, B, and C) (FM, FRM, AGM)
4. Distinguish Operational from Training Squadrons in CSA:  The research showed that training squadrons (training command and FRSs) experienced a disproportionately high number of mishaps (because they fly considerably more hours than operational squadrons) and their survey scores tended to be higher (it is not known why FRS survey averages are higher, but theorized that this results from the non-deployed status of the FRS squadrons).  When this factor was accounted for, the relationship between CSA results and operational squadron mishaps became considerably more pronounced.
Appendix B

Content of Command Safety Assessment (CSA) Survey
Demographic Questions

· Rank

· Designation (pilot, NFO, aircrew)

· Current model aircraft

· Total flight hours

· Total hours in model

· Department head (yes or no)

· Status (Regular, Active Reserve, Drilling Reserve)

· Service (USN, USMC, other)

· Parent command

· Unit location

Likert scale items

· Response values include Strongly Disagree, Disagree, Neutral, Agree, and Strongly Agree

· Respondents may also answer Don’t Know or N/A

· Questions 18, 23, 24, 30, and 34 have been reverse scored

Process Auditing:

1. My command conducts adequate reviews and updates of safety standards and operating procedures.  

2. My command uses an internal audit and hazard reporting system to catch any problems that may lead to a mishap.  

3. My command has a defined process to set training goals and to review performance.  

4. My command closely monitors proficiency and currency standards to ensure aircrew are qualified to fly.  

5. Command leadership is actively involved in the safety program and management of safety matters.  

6. My command has a defined process to effectively manage the high-risk aviator.  

7. Human Factors Councils have been successful in identifying aircrew members who pose a risk to safety.  

8. Human Factors Boards have been successful reducing chances of an aircraft mishap due to high-risk aviator.  

9. My command makes effective use of the flight surgeon to help identify and manage high risk personnel.  

Reward System and Safety Culture:

10. Command leadership encourages reporting safety discrepancies without the fear of negative repercussions.  

11. Individuals in my command are willing to report safety violations, unsafe behaviors or hazardous conditions.  

12. In my command, peer influence is effective at discouraging violations of standard operating procedures, or safety rules.  

13. In my command, we believe safety is an integral part of all flight operations.  

14. In my command, anyone who intentionally violates standard procedures, or safety rules, is swiftly corrected.  

15. In my command, violations of operating procedures, flying regulations, or general flight discipline are rare.  

16. Leaders in my command encourage everyone to be safety conscious and to follow the rules.  

17. In this command, an aviator who persistently violates flight standards and rules will seriously jeopardize his/her career.  

18. I am not comfortable reporting a safety violation, because people in my command would react negatively toward me.

  Quality Assurance:

19. My command has a reputation for high-quality performance.  

20. My command sets high quality standards and strives to maintain quality control.  

21. My command closely monitors quality and corrects any deviations from established quality standards.  

22. Quality standards in my command are clearly stated in formal publications and procedural guides.  

Risk Management:

23. Command leaders permit cutting corners to get a job done.  

24. Lack of experienced personnel has adversely affected my command's ability to operate safely.  

25. Safety decisions are made at the proper levels, by the most qualified people in my command.  

26. Command leaders consider safety issues during the formation and execution of operational and training plans.  

27. Command leadership has a clear picture of the risks associated with its flight operations.  

28. My command takes the time to identify and assess risks associated with its flight operations.  

29. My command does a good job managing risks associated with its flight operations.  

30. My command has increased the chances of a mishap due to inadequate or incorrect risk assessment.  

31. I am provided adequate resources (time, staffing, budget, and equipment) to accomplish my job.  

32. My command provides the right number of flight hours per month for me to fly safely.  

33. I have adequate time to prepare for and brief my flights.  

34. Based upon my command's personnel and other assets, the command is over-committed.  

35. My command has incorporated Operational Risk Management processes in decision-making at all levels.  

Command and Control:

36. My supervisor can be relied on to keep his/her word.  

37. Our command leaders and supervisors can be trusted.  

38. My command's Safety Officer is highly regarded.  

39. Our Safety Officer is influential in promoting safety.  

40. My command is genuinely concerned about safety.  

41. Command leadership is successful in communicating its safety goals to unit personnel.  

42. My command provides a positive command climate that promotes safe flight operations.  

43. Command leadership is actively involved in the safety program and management of safety matters.  

44. Command leadership sets the example for compliance with flight standards.  

45. My command ensures that all unit members are responsible and accountable for safe flight operations.  

46. Command leadership willingly assists in providing advice concerning safety matters.  

47. Command leadership reacts well to unexpected changes to its plans.  

48. My command does not hesitate to temporarily restrict from flying individuals who are under high personal stress.  

49. I am adequately trained to safely conduct all of my flights.  

50. Morale and motivation in my command are high.  

51. My command ensures the uniform enforcement of all operating standards among unit members.  

52. Crew rest standards are enforced in my command.  

53. In my command, NATOPS tests and check rides are conducted as intended, to candidly assess aircrew qualifications.  

54. My command provides adequate safety backups to catch possible human errors during high-risk missions.  

55. Within my command, good communications flow exists up and down the chain of command.  

56. My command has good two-way communication with external commands.  

57. Safety education and training are adequate in my command.  

58. The Safety Department is a well-respected element of my command.  

59. The Aviation Safety Officer position is a sought after billet in my command.  

60. My command's Safety Department keeps me well informed regarding important safety information.  

61. My command's Aircrew Coordination Training program is helping to improve mission performance and safety.  

Open-Ended Survey Items: (up to 200-word answer)

62. The most hazardous activity I perform is…

63. The most significant action(s) my unit can take to improve safety is/are…

Content of Maintenance Climate Assessment Survey (MCAS)

Demographic Questions:

· Rank

· Total years aviation maintenance experience (<1, 1-2, 3-5, 6-10, 11-15, 16-20, 20+)

· Work center (Airframes, Avionics, Flight Line, Maintenance Control, Ordnance, Power Plants, QA, Survival, Other)

· Primary Shift (Day, Night)

· Current model aircraft

· Status (Regular, Active Reserve, Drilling Reserve)

· Service (USN, USMC, other)

· Parent command

· Unit location

Likert Scale Items

· Response values include Strongly Disagree, Disagree, Neutral, Agree, and Strongly Agree

· Respondents may also answer Don’t Know or N/A

Process Auditing:

1.     The command adequately reviews and updates safety procedures.

2. The command monitors maintainer qualifications and has a program that targets training deficiencies.

3. The command uses safety and medical staff to identify/manage personnel at risk.

4. CDIs/QARs routinely monitor maintenance evolutions.

5. Tool Control and support equipment licensing are closely monitored.

6. Signing off personnel qualifications is taken seriously.

Reward System And Safety Culture

7. Our command climate promotes safe maintenance.

8. Supervisors discourage SOP, NAMP or other procedure violations and encourage reporting safety concerns.

9. Peer influence discourages SOP, NAMP or other violations and individuals feel free to report them.

10. Violations of SOP, NAMP or other procedures are not common in this command.

11. The command recognizes individual safety achievement through rewards and incentives.

12. Personnel are comfortable approaching supervisors about personal problems/illness.

13. Safety NCO, QAR and CDI are sought after billets.

14. Unprofessional behavior is not tolerated in the command.

Quality Assurance

15.   The command has a reputation for quality maintenance and set standards to maintain quality

        control.

16.   QA and Safety are well respected and are seen as essential to mission accomplishment.

17.   QARs/CDIs sign-off after required actions are complete and are not pressured by 

        supervisors to sign-off.

18.   Maintenance on detachments is of the same quality as that at home station.

19.   Required publications/tools/equipment are available, current/serviceable and used.

20.   QARs are helpful, and QA is not "feared" in my unit.

Risk Management

21.   Multiple job assignments and collateral duties adversely affect maintenance.

22.   Safety is part of maintenance planning, and additional training/support is provided as needed.

23. Supervisors recognize unsafe conditions and manage hazards associated with maintenance and the flight-line.

24. I am provided adequate resources, time, personnel to accomplish my job.

25. Personnel turnover does not negatively impact the command's ability to operate safely.

26. Supervisors are more concerned with safe maintenance than the flight schedule, and do not permit cutting corners.

27. Day/Night Check have equal workloads and staffing is sufficient on each shift.

28. Supervisors shield personnel from outside pressures and are aware of individual workload.

29. Based upon my command's current assets/manning it is not over-committed.

Command And Control

30. My command temporarily restricts maintainers who are having problems.

31. Safety decisions are made at the proper levels and work center supervisor decisions are respected.

32. Supervisors communicate command safety goals and are actively engaged in the safety program.

33. Supervisors set the example for following maintenance standards and ensure compliance. 

34. In my command safety is a key part of all maintenance operations and all are responsible/accountable for safety.

35. Safety education and training are comprehensive and effective.

36. All maintenance evolutions are properly briefed, supervised and staffed by qualified personnel.

37. Maintenance Control is effective in managing all maintenance activities.

Communication / Functional Relationships

38.   Effective communication exists up/down the chain of command.

39.   I get all the information I need to do my job safely.

40.   Work center supervisors coordinate their actions with other work centers and maintenance.

41.   My command has effective pass-down between shifts.

42.   Maintenance Control troubleshoots/resolves gripes before flight.

43.   Maintainers are briefed on potential hazards associated with maintenance activities.

Open-Ended Survey Items: (answer up to 200 words)

44. The next quality defect will be caused by…

45. The next quality defect can be prevented by…
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� Note, the 12-month validation groups of Figures 1, 2, and 3 had some squadrons who took the CSA survey slightly less than 12 months prior to the last mishap data date (10 April 2006). 


� Note, those CSA surveys completed between April 2004 and October 2004 had somewhat less than the full 24-month window during which to experience a Class A FM since the mishap data only extends to 10 April 2006.


� Note, those MCAS surveys conducted after April 2005 had less than the full 12-month mishap window and those after January 2005 had less than the full 15-month window since the available mishap data runs till 10 April 2006.


� One can reasonably make the case that there is useful information in "Don't Know" and "Not Applicable" responses, but this study does not investigate that proposition.  Their numeric values of 0 and 6 do not correspond to the respondent's feeling about the safety issue addressed by that survey item.


� An example is CSA Survey Item #18:  I am not comfortable reporting a safety violation because people in my command would react negatively toward me.
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