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Abstract

The authors examine generational differences and their influence on teamwork and decision-making in today’s multi-crew aircraft.  The focus will be on biased thought processes, workload disposition, task prioritization, and cockpit communication/ coordination.  The authors relate relevant literature to documentation from recent military and civil aircraft accidents, and advance a strategy for the investigator to detect possible human team performance degradation related to misaligned generational differences.  ISASI members must appreciate the potential impact of generational differences on accident causation.  Just as Crew Resource Management emerged in the 1980s when human behavioral experts recognized a clash between autocratic, authoritarian captains and their intimidated crews, renewed emphasis must be placed on understanding and compensating for generational differences.  The study will explore differences between Baby Boomers, Generation X’ers, and Millennials and relate these factors in several case studies of recent accidents and incidents.
Introduction

The aviation community has invested tens of millions of dollars on Crew Resource Management training since the 1980s.  We declared victory over the stereotypical authoritarian Captain and the meek First Officer told to just read the checklist, wind the 8-day clock or watch the load meter.  Situational awareness, assertive behavior and crew inclusion are some basic themes trainers used to flatten steep flight deck hierarchies and reduce accident rates.  

What new threats abound in the commercial airline industry and military aviation - as latent and lethal to safety as we’d seen before?  We suggest that generational differences influence learning, teamwork, leadership, and decision-making in today’s multi-crew aircraft.  A common response to accidents in aviation organizations, large or small, is reminding flight crews, maintainers and support staff to return “back to basics.”  What are aviation basics in the generational context?  How do different generations learn, and what leadership styles are most appropriate?  We suggest that when a leader asserts “back to basics,” the message sent, encoded, and received has a different meaning for each generational group.

As we embark upon our second century of aviation, a drastic shift in learning styles is underway.  Managers are working to transform industrial-based systems with centralization, standardization, and interchangeability to knowledge-based systems with customization, creativity, and networks.(1)  Because of technological influences, leaders in knowledge-based systems seek further adaptation toward competency-based training to mitigate gaps between “conceptual understanding to practical application.”(2)  Bill Bottoms, Executive Vice President of Team SAI said, “students are tactile learners.  They learn by touching…and for today’s young people, ’touching’ is playing a video game.  They see the real world, in some ways, as an animated event.”(3)
A friend from the pilot training center at a major U.S. airline pointed us toward a second article in the February 2010 issue of the same magazine.  Under the “Human Factors” column there was a short treatise entitled “Generational Hot Buttons.”(4)  The author contends that generational diversity…“has significant implications for performance, management and, in the end, safety in aviation maintenance facilities.”  He goes on to describe attributes of the latest generation, the age 28 and younger “Millennials,” who are surging into the workforce.  Contrary to demographics quoted in this article, we discovered in later research that there are 78 million Millennials born between 1978 and 1996. (5) 

Management theorist Peter Drucker suggested leadership styles vary between different people.  An essay written by a German infantry officer in 1933 while attending the U.S. Army’s advanced course at Fort Benning supports Drucker’s assertion:  CAPT Adolph von Schell wrote, “We must know the probable reaction of the individual and the means by which we can influence the reaction.”(6)  Understanding how aviation professionals tend to respond based on their generational group may assist investigators in accident prevention efforts.

Generational Groups

Experts generally agree there are three generations currently at work in America, with a fourth on the way.  Espinoza, Ukleja and Rusch pointed out that “youth is the key period in which social generations are formed.  The major events experienced during the time of formation are what shape the outlook on the world exhibited by that generation.”(7)  Therein arises a collective memory – what is known in the literature as a “cohort effect.”  Our three working generations were influenced by unique historical events with which you are familiar:

Boomers (80 million born 1946-1964) – Civil rights; Vietnam War; sexual revolution; Cold War/Russia, space travel; highest divorce rate and second marriages in history.  Post-WWII babies grew up to be the radicals of the 70s and yuppies of the 80s.  “The American Dream” was promised to them as children and they pursued it.  They are perceived as greedy, materialistic and ambitious.
Generation X-ers (38 million born 1965 – 1977) – Watergate; energy crisis; Y2K; activism; corporate downsizing; end of Cold War; dual income families; single parents; first generation of latchkey kids, working moms, increased divorce rate.  Their perceptions were shaped by having to fend for themselves at an early age, watching their politicians lie and their parents getting laid off.  They came of age when the USA’s status as the most powerful and prosperous nation in the world was eroding.  They are arguably the first generation that will not do as well financially as their parents.

Millennials (78 million born 1978 – 1996) – Digital media, child-focused world; school shootings; global terrorist activity; AIDS; 9/11 terrorist attack.  They typically grew up as children of divorce.  They hope to be the next great generation and to turn around all the “wrong” they see in the world today.  They grew up more sheltered than any other generation, as parents strived to protect them from the evils of the world.  They came of age in a period of economic expansion.  Kept busy as kids, they were the first generation of children with schedules.

How did these events shape the attitudes and values of each generation?  According to Espinoza et al., there are six major value-shaping influences that impact every generation as its members move through their formative years: family, education, morality, peers, spirituality, and culture.(8)
The Boomers, initially anti-war, anti-government and distrustful of their elders, matured into optimistic, transformational and team-oriented architects of change through work and involvement.  Extremely loyal to their children, they remain committed to equal rights and opportunities.  They question everything in their quest to “make a difference” because they believe anything is possible.  They seek personal growth and gratification, but their philosophy is “spend now; worry later.”
The Gen X-ers seek fun, work-life balance, diversity and informality.  They are highly educated, entrepreneurial, and self-reliant.  Despite high job expectations, they are suspicious of boomer values, lack organizational loyalty and tend to be skeptical or cynical.  They are independent, pragmatic, techno-literate, and tend to think globally.
Millennials are the most-educated generation - achievers and avid consumers who want it now!  They are self-confident, optimistic, realistic and “street smart.” They demand diversity, tolerance, and sociability.  They are techno-savvy, hotly competitive and crave personal attention.  They want to have extreme fun and at the same time “make a difference.”  Spiritual and moral, they are members of the global community.(9)
Why is there a potential clash of values that could affect workplace performance?  Here’s what commercial aviation managers often say about the Millennials:

· These workers need constant hand-holding and cheerleading

· They don’t have the work ethic of older generations

· They’re constantly asking why things are done a certain way

· They’re overly confident but tend to crumble or become defensive when given negative feedback
· When paired with a Gen X manager, who is typically defined by a strong sense of independence (wants to be given a job, left alone to do it, and expects those he manages to work the same way) the result is often frustration and misunderstanding on both sides.
Although the two groups share the common goal of making a difference, “Boomers live to work, whereas Millennials work to live.”(10)  “Each generation brings different values, different approaches, different expectations to the flight department,” said Sheryl Barden, president and CEO of Aviation Personnel International and also a member of the National Business Aircraft Association Corporate Aviation Management Committee.  “In order to run safe and effective operations, we are called upon to have a very structured culture in the flight department. In many ways that’s a Baby Boomer culture (11), so securing the buy-in of younger professionals can be a challenge.  Xers and Millennials tend to be more concerned with quality of life and they tend to need more recognition to keep them engaged, which can be off-putting to managers of earlier generations,” said Barden, “But they bring incredible skills and innovation to the teams they join.”(12)  Bing-You and Trowbridge discussed feedback styles with Millennials, who crave positive affirmation but may respond defensively.(13)
Individual Analysis of Recent Mishaps
	Parameter
	Air Midwest
	Pinnacle Airlines
	Pinnacle Airlines
	Empire Airlines
	Colgan Air
	Navy MH-60R

	Date
	January 8, 2003
	October 14, 2004
	April 12, 2007
	January 27, 2009
	February 12, 2009
	October 13, 2010

	Flight Number
	5481
	3701
	4712
	8284
	3407
	N/A

	Aircraft Type
	Beechcraft 1900D
	Bombardier

CL-600-2B19
	Canadair Regional Jet CL600-2B19
	ATR  42‐320
	Bombardier

DHC-8-400
	Sikorsky MH-60R

	Captain Age
	25 - M
	31 - X
	27 - M
	52 - B
	47 - B
	UNK LT (30?) - M

	F.O. Age
	27 - X
	23 - M
	28 - M
	26 - M
	24 - M
	UNK LT (30?) - M

	Probable Cause
	Loss of Control
	Unprofessional Behavior
	Deviation from S.O.P
	Failure to Monitor
	Deviation from S.O.P.
	Unprofessional Behavior (assumed)

	Contributing Factor
	Maintenance Error
	Deviation from S.O.P.
	Impaired Judgment
	Deviation from S.O.P.
	Failure to Monitor
	Deviation from S.O.P. (assumed)

	Captain TPT
	2,790
	6,900
	5,600
	13,935
	3,379
	UNK

	Captain PIC Time in Type
	1100
	150
	2500
	1896
	111
	UNK

	Captain Role
	PF
	PM
	PF
	PM
	PF
	UNK

	Captain Traits
	· Good Knowledge

· Good Judgment

· Thorough

· Methodical

· Good A/C Control

· Involved F/Os (allowed to review paperwork & ask questions)
	· Poor checklist discipline
· Sloppy checklist usage
· Chose Incorrect S.O.P.s
· Poor critical decision-making & judgment.
	· Professional

· Knowledgeable

· Approachable

· Polite
· good pilot with strong teaching abilities

· willingness to help
	· Highly experienced
· Icing experience
· Cut corners
· Seemed rushed
· Limited briefings
· Easily agitated
· FO comfortable speaking up to him, if necessary
· Sought FO input
	· very good decision making abilities 

· Methodical and meticulous

· Handled A/C well

· Used checklists

· No missed callouts

· Relaxed  cockpit

· Observed sterile cockpit rule.

· Trouble with Q400 FMS - Not unusual

· Thought Q400 workload less than Saab 340
	UNK

	FO TPT
	1,096
	761
	2,600
	2,109
	2,244
	UNK

	FO Time-Type
	706
	222
	22
	130
	774
	UNK

	FO Role
	PM
	PF
	PM
	PF
	PM
	UNK

	FO Traits
	· Talented

· Precise

· Attentive to detail

· Good Communicator
· Good Situation Awareness
· Good Aircraft Knowledge
	· Confident

· Good with checklists

· Asked questions if he did not understand something

· Average first officer
·  No curiosity about flying at 41,000 feet
	· Pleasant person

· Dedicated student

· Flying skills commensurate with flight time

· Normal progression IOE

· Above average Flying skill

· Below average airplane systems & company S.O.P.
	· Average skills
· Methodical about using checklists

·  Non-confrontational
· Good CRM skills

· Speaks up
· Asks a lot of questions
· Needs “More hands-on flying of airplane”
	· Good knowledge of airplane

· Sharp, assertive & thorough

· Avg to above avg skill; above avg tech knowledge
· Always ahead of aircraft

· Crosschecks actions

· CA upgradeable
	UNK

	CVR Dialogue
	Per AAR
	Per AAR
	Per AAR
	Per AAR
	Per AAR
	N/A


Mindful of the caveat against stereotyping, we went looking for evidence of generational pre-dispositions, attitudes, behaviors and possible discord in a sample of one military and five commercial aviation accidents occurring from 2004 to 2010, as twenty-something Millennials began to populate the pilot workforce in ever-increasing numbers.  We developed a spreadsheet (Table 1) based on National Transportation Safety Board investigations of these accidents and cross-referenced experience metrics, observed behavior, and implications from Cockpit Voice Recorder transcripts with the Campus Market Expo’s Generational Differences Chart.(14)  
Table 1.

Regarding the military event, we did not have access to the formal report, so we used publicly available information garnered from multiple sources.

The NTSB typically approaches the investigation using a “party” system, and a work group process.  The Operations and Human Factors Groups typically review Flight Data Recorders (FDRs) and Cockpit Voice Recorders (CVRs), as well as collecting information on flight crewmembers, such as logged flight time, training and check flight histories, recency of experience, prior crew rest and overall performance.  In addition, they query fellow pilots and managers (check airmen, chief pilots, simulator instructors, etc.) on their observations and opinions related to the pilot’s character and competence.  Although the latter qualities are subjective and can be influenced by reporting bias, they help the investigator form a more complete picture of the individual and a possible pre-disposition.  

The picture is a composite of subtle behaviors that may be evident in the dialogue on the CVR, the behavioral chain of events leading up to the event (non-sterile cockpit, lack of checklist discipline, non-adherence to Standard Operating Procedure, violation of Federal Air Regulation(s), deviation from flight clearance, etc.), and generational influences.

AIR MIDWEST AIRLINES FLIGHT 548 – January 8, 2003
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Air Midwest Flight 548 (14) involved a loss of pitch control on takeoff from Charlotte, NC on January 8, 2003.  The Captain was a Millennial, age 25, and the First Officer was barely a Gen X-er (by 2 years), at age 27.  The contributing factors in the accident were maintenance-related, aggravated by post-accident discovery of improper average passenger weight/baggage assumptions in the FAA Advisory Circular governing an approved weight and balance program.

The Captain, pilot flying, had substantial total pilot time (2,790 hours) for her age and significant Pilot-in-Command time (1,100 hours) in type.  The First Officer had an appropriate level of total flight time (1,096 hours) and time in type (706 hours).  The Captain was recognized by peers and superiors to possess good knowledge, judgment and aircraft control.  In addition, she was characterized as “methodical” and took extra care to “involve” her First Officers by asking them to review the flight paperwork and encouraging them to ask questions.  The First Officer was described as having good aircraft knowledge and being talented, precise, and a good communicator.  In addition, he had good situation awareness and attention to detail.

The flight began with a good discussion of the load manifest.  The aircraft was loaded to the prescribed limit for operating weight and the First Officer raised a question of when to use “child weights.”  The Captain’s response (not shown in its entirety) re-affirmed that adult weight could be used for the single child onboard, a cautious approach for weight and balance purposes, but the child needed to be depicted as such on company paperwork.  After clearance to taxi to spot 2 by ramp control, the First Officer engaged the Captain in non-pertinent conversation regarding flight scheduling.  This was a violation of the “sterile cockpit” rule, FAR 121.542.  The FO retained situation awareness and announced “taxi checklist.”  After responding to the altimeter cross-check, the Captain acknowledged losing situation awareness by asking, “We’re goin’ to spot two, correct?”  All other checklist responses were crisp and precise.  The Captain announced she would take the first leg, and briefed bug speeds for takeoff and rejected takeoff procedures.  

The FO initiated more extraneous conversation about the TOLD card and contacted ground control for taxi clearance.  When ground control asked them to stand by, the Captain commented idly about a passing Gulfstream jet. The FO commented, “You just wanna fly a jet. I don’t blame you.”  Technically they are holding at spot 2, and not taxiing, so this is not a sterile cockpit violation.  They then received a clearance to taxi to runway 18R.  During the long taxi, the FO initiated non-pertinent conversation regarding the controller’s possible identity, the stability of his seat height adjustment mechanism, the lack of e-mail concerning a pilot union negotiating session on the previous day, and his acquisition of a special e-mail alert sound file for his computer.  

The Captain finally called for the Before Takeoff to the Line checklist.  The checklist responses were once again very precise and crisp.  The FO initiated idle conversation about the weather and fixated on an engine outlet, wondering what came out of the orifice.  Tower issued a “position and hold” clearance that the FO read back, and the FO completed the “below the line” items on the Before Takeoff to the Line checklist…transponder, bleed air, and exterior lights.  He announced “Before Takeoff Checklist complete” and cleared the aircraft to the right as the Captain taxied onto the runway.  They experienced jet blast from another aircraft ahead of them on takeoff roll.  While awaiting takeoff clearance, the Captain initiated a non-pertinent discussion regarding doughnuts.  After takeoff clearance was received, the procedures and call-outs were satisfactory until event initiation.

Attributes of the Millennial Captain and First Officer:
· This crew was “at ease in a team” (net-centric team players)

· The FO demonstrated his attachment to gadgets (his e-mail alert)

· Both pilots were “high speed stimulus junkies” (eager to get to jets)

· Both pilots were sociable – making workplace friends and loyal to their peers

· The Captain willingly gave feedback on “child weights”

· The FO had a strong sense of entitlement; wanted a friendly, scheduled life

· Both Captain and FO were, at various times, unfocused on tasks at hand or situation awareness

PINNACLE AIRLINES FLIGHT 3701 – October 14, 2004
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Pinnacle Airlines Flight 3701 (15) was a re-positioning flight flown under Part 121 rules with a crew of two pilots onboard.  The Captain, age 31, was a Gen X-er, and the First Officer, age 23, a Millennial.  The probable cause of the accident was (in brief) the Pilots’ unprofessional behavior, deviation from standard operating procedures, & poor airmanship, which resulted in in-flight emergency from which they were unable to recover, in part because of pilots’ inadequate training.
The Captain had substantial total pilot time (6,900 hours) but very little time as Pilot-in-Command in type (150 hours).  His training and performance history revealed he was sloppy in executing or did not always use correct checklists, skip over checklist items, or manipulate systems not specified in the checklist.  Observers cited his biggest weakness as critical decision-making and judgment.  The First Officer had average total pilot time (761 hours) and also had very little time in type (222 hours).  He was an average FO, would ask questions to gain understanding, and had good checklist discipline.
The CVR revealed the FO corrected the Captain’s interpretation of the value (1.27 Vs) of the “green line” in the flight director.  As the aircraft climbed through FL390, the FO laughed about the prospect of attaining FL410 (the aircraft service ceiling).  He called out “180 knots, still cruising at Mach 0.64.”  The Captain called attention to a high cabin altitude (8,000’ msl and climbing).  Center cleared the flight direct to a fix, and both pilots were heard laughing.  The FO told Center, “…you saved us two minutes.”  The Captain told the FO, “Don’t let it get below one-seventy (knots)…that’s what I mean…I’ll leave the power up ‘til we get to level off.”  The FO responded, “There’s four one oh, my man…made it, man…this is * great.” 

After changing frequencies with Kansas City Center, and reporting in at “four one oh” the Captain told the FO. “You’ll do the next one to say four one oh…* yeah baby.”  Seconds later, the flight crew noticed the aircraft was not accelerating in level off.  The Captain remarked, “Look at how nose-high we are…look at this ball, dude.” (Apparently the turn/bank indicator showed they were out of balanced flight).  Center commented, “I’ve never seen you guys up at forty-one there.”  The Captain replied, “…we decided to have some fun and come on up here…this is actually our service ceiling.”

Soon thereafter the Captain told the FO the aircraft would not hold altitude (and airspeed) and they would be coming back down.  The FO seemed more aware of the aircraft’s performance issues, acknowledging that “we cruised up here, but it won’t stay.”  The Captain seemed confused…“That’s funny, we got up here (but) it won’t stay up here.”  Immediately thereafter, there was a succession of stick shaker and stick pusher warnings, master warning alert, and “engine oil” alerts.  The Captain uttered, “Come on, come on,” and transmitted “declaring an emergency” on the radio.  Center cleared the flight to descend at pilot’s discretion to FL240. 
Over continuous stick shaker/pusher aural warnings, the Captain told the FO, “The important thing is…we don’t have any engines.”  After deploying the air-driven generator and donning oxygen masks, the crew struggled to re-start the engines.  The Captain, obviously overwhelmed by the multiple alerts and tasks demanded of him with a double engine failure, stated “We’re still descending, aren’t we? Are we holding altitude?”  Despite the FO’s repeated response, “We’re not holding altitude…no, I’m not”-  the Captain lost situational awareness and reverted to the checklist – “Continuous ignition, thrust levers – shutoff, ADG power – established…How do you know ADG power is established?”

The FO responded, “See – select AC ADG.”  This suggested that the FO was more familiar with the checklist and systems than the Captain.  The Captain resumed, “Target airspeed established above flight level three four oh”…then “we’re below…so look for point seven Mach, a hundred eighty (knots) below thirty thousand feet.”  The flight ended tragically when the flight crew was unable to start either engine, and passed up four available diversion airports by failing to take timely decisive action.

Attributes of the “Gen X-er” Captain:

· Independent; self-reliant; ignored leadership (company S.O.P.); would test authority repeatedly; very determined (alternated between stick shaker and stick pusher in trying to maintain altitude)

· Possessed a “license to steal” that matched his strong sense of entitlement
· Used dialog that embraced informality, casual work environment; talked in short sound bites (“Yeah, dude!”); showed checklist unfamiliarity (rules); asked “why?” (why not join the “8 mile high” club?)

· Lacked organizational loyalty and could have been a “lone ranger”

· Skeptical/cynical; blunt/direct; preferred to eliminate the task (run the appropriate checklist)

· Outcome oriented – preferred diversity, technology, informality and fun; needed situations to try new things (obsessed with getting to, and staying at FL410; resisted inability to “hold altitude”)

Attributes of the “Millennial” First Officer:

· Fiercely independent; would test authority but would seek out authority figures for guidance

· Possessed of a strong sense of entitlement; lacked discipline 

· Into “extreme fun”; high speed stimulus junkie (“Man, we can do it – forty-one it!”; laughing, joking)

· Extremely techno-savvy; fast multi-tasker
· Polite; sociable; wanted to please others; lacked skills for dealing with difficult people  (eagerly went along with Captain’s deviation from S.O.P.); thrived in collaborative environment (pointed out to Captain how to determine ADG power was established); 

· Hotly competitive; looked for meaningful work, sought mentoring; wanted to be challenged

PINNACLE AIRLINES FLIGHT 4712

[image: image3.jpg]©NTSB.




Pinnacle Flight 4712 (16) was a Canadair CL600-2B19 Regional Jet on approach to Traverse City airport in Michigan.  The Captain, age 27, was a “Millennial” as was the First Officer, age 28.  The probable cause of the accident was the pilots’ decision to land without performing a landing distance assessment, required by company policy because of runway contamination initially reported by ground operations personnel, and continued reports of deteriorating weather and runway conditions during the approach.  The poor decision-making likely reflected effects of fatigue.  Contributing factors were a long, demanding duty day and the operations supervisor’s use of ambiguous and unspecific radio phraseology in providing runway braking information.

The Captain had logged 5,600 hours of total pilot time, with 2,500 hours Pilot-in-Command time in type.  He was described as professional, knowledgeable, approachable, and polite.  The First officer considered him a good pilot with strong teaching abilities and a willingness to help.  The First Officer had acquired 2,600 hours total pilot time with only 22 hours in type (undergoing Operational Experience training).  He was described as pleasant, a dedicated student with flying skills commensurate with his flight time.  The Captain said he was progressing normally with above average airplane handling skills but below average knowledge of aircraft systems and S.O.P.

Attributes of the “Millennial” Captain:

· Loyal to peers - (“just wanted a little somewhat standard flight for ya…. feel like it was stopping on a dime.”)
· At ease in teams (“Dude, can’t win from losing today.”)
· Recognized training was important and new skills would ease stressful situations.
· Extremely techno savvy; highly tolerant  (“we’re allowed three inches” – referring to snow depth on runway; “That’s alright… it’s within five knots” – flap overspeed clacker)

· Fast-paced and flexible, thinking ahead to what’s next (“…we probably won’t see the runway, so be ready for the missed (approach)…if it is we’re going to Detroit…that’s all we got”)

· Achievement oriented; very confident and determined (pressed on with approach to ILS minimums despite being advised runway braking action may be nil)

Attributes of the “Millennial”- the First Officer:

· Willing and eager to take risks; didn’t mind making mistakes because he considered it just another learning opportunity. (“Yeah this (runway) is gonna be short. I don't care.”)

· Liked a casual work environment (“pleasant persona”)

· Lacked discipline and experience but had high expectations (above average airplane handling skills; below average airplane systems and S.O.P. knowledge)

· Enjoyed multi-tasking; motivated by learning, had great tenacity and wanted to see immediate results.

EMPIRE AIRLINES FLIGHT 8284 – January 27, 2009
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Empire Flight 8284 (17) was an ATR-42 night arrival in instrument meteorological conditions at Lubbock Preston Smith International Airport, Texas.  The Captain, age 52, was a “Boomer,” and the First Officer, age 26, was a “Millennial.”  The probable cause of the crash was the flight crew’s failure to monitor and maintain minimum safe airspeed while executing an instrument approach in icing conditions, which resulted in an aerodynamic stall at low altitude.  Contributing factors to the accident were the flight crew’s failure to follow published standard operating procedures in response to a flap anomaly, the Captain’s decision to continue with an unstabilized approach, the flight crew’s poor crew resource management, and fatigue.

The Captain possessed 13,935 hours of total pilot time and 1,896 hours as Pilot-in-Command of the ATR-42.  The First Officer had acquired 2,109 hours of total pilot time, but only 130 hours in type.  The Captain was described as highly experienced, including flying in icing conditions, but occasionally “cut corners,” seemed rushed, became easily agitated while flying, and gave non-thorough crew briefings.  The First Officer had average flying skills, was methodical in checklist usage, employed good CRM, and was non-confrontational but would speak up.  She was criticized as needing “more ‘hands on’ flying,” and learning to use her acquired knowledge “without asking so many questions.”

Attributes of the “Boomer” Captain:

· Anxious to please, Wanted respect from younger workers - valued collaboration, teamwork and youthfulness (“…what was that one burp? was that a big chunk of ice going into one of our quality Pratt & Whitney one hundreds out there?”)
· Disliked conformity and rules – “‘five thousand two ten until established…’(two one zero heading); ‘twenty point five’ vs. ‘one two zero point five,’ etc.”

· Spoke in open, direct style – “Yeah don’t do that…just keep flying the airplane.” (when stall warning occurs)

· Willing to take risks – (refuses go around and continues unstable approach to stall)

Attributes of the “Millennial” First Officer:

· Polite – “Should I go around?” vs. “Go around!”(Answers “yes, please” when Captain asks, “Do you want me to finish it?”) – non-confrontational
· Had high expectation of leaders to assist and mentor her in attainment of professional goals –
· Liked a casual work environment; wanted mentoring, continuous feedback – (reputation for “asking too many questions”)
· Willing and eager to take risks; she didn’t mind making mistakes because she considered it just another learning opportunity (continued unstable approach with constant aileron deflection despite being told “we have no flaps”)

COLGAN AIR FLIGHT 3407 – February 12, 2009
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Colgan Air Flight 3407 (18) was a Continental Airlines codeshare flight to Buffalo in night instrument meteorological conditions.  The Captain, age 47, was a “Boomer.”  The First Officer, Age 24, was a “Millennial.”  The probable cause of the crash was the Captain’s inappropriate response to activation of the stick shaker, which led to an aerodynamic stall, from which the airplane did not recover.  Contributing factors to the accident were the flight crew’s failure to monitor airspeed in relation to the rising position of the low speed cue, and failure to adhere to sterile cockpit procedures, the Captain’s failure to effectively manage the flight, and the company’s inadequate procedures for airspeed selection and management during approaches in icing conditions.

The Captain had amassed 3,379 hours of total pilot time, but only 111 hours as Pilot-in-Command in type.  The First Officer had acquired 2,244 hours total pilot time and 774 hours in type.  The Captain was described as having very good decision-making ability, being methodical and meticulous, attentive to checklists and call-outs, and disposed toward a relaxed cockpit atmosphere.  He handled the aircraft well and adhered to a sterile cockpit when specified.  He was challenged by the airplane Flight Management System, but thought the workload was less than the previous aircraft he flew.  The FO exhibited good airplane knowledge (more technical knowledge than average FO) and was considered average to above average in skill for her experience level.  She was always “ahead of the aircraft” and cross-checked her actions.  Sharp, assertive and thorough, she had the potential for immediate upgrade to Captain.

Attributes of the “Boomer” Captain:

· Anxious to please, Wanted respect from younger workers - valued collaboration, teamwork and youthfulness – (gave his flight manual to a buddy who forgot his and was slated for a PC check; used expression “Rock and roll” to indicate “proceed”; talked about flying the Saab 340 in heavy icing conditions in West Virginia to reassure FO; 
· Disliked conformity and rules – told story about how he admired an Air Traffic Controller who used non-standard phraseology 
· Sought personal gratification; valued personal growth – encouraged the FO
· Optimistic

· Spoke in open, direct style – “You’re ***** and elbows”

· Sought consensus leadership – “If you don’t mind, I’m gonna go ahead and push her on down at a thousand feet per minute”

· Willing to take risks – occasionally cut corners; seemed rushed; was less thorough on briefings; becomes easily agitated
Attributes of the “Millennial” First Officer:

· Polite, tolerant – “non-confrontational”
· At ease in teams – demonstrated to Captain how to program FMS “direct TRAVA” intersection
· A “high speed stimulus junkie” – (“always ahead of the aircraft”; “I put the flaps up”; “should the gear up?”)
· Respectful of character development – (“the guys that have fun and enjoy their jobs are so much more pleasant to work with”)
· High expectation of leaders to assist and mentor her in attainment of professional goals – (“I've never seen icing conditions. I've never deiced. I've never seen any—I've never experienced any of that. I don't want to have to experience that and make those kinds of calls”)
· Liked a casual work environment; wants mentoring, continuous feedback –

· Valued training- “I really wouldn’t mind going through a winter in the northeast before I have to upgrade to Captain.”

· Willing and eager to take risks; she doesn’t mind making mistakes because she considers it just another learning opportunity – (responded in error to an ATC call to a Mesaba flight –“I’m not doing very good”)
· Believed that because of technology she could work flexibly anytime, anyplace – (“Yeah, I kind of like that I'm so flexible with what I'm doing.”)
· Goal-oriented; ambitious but not entirely focused; looked to the workplace for direction and to help her achieve her goals – (“I have goals but I have such a wide range of goals I don't know exactly what I want.”)
· Looking for a career and stability – (“Yeah, and we know that that might happen to us too but we're not gonna— we're not looking to sell in a year or two. we're looking to buy, settle down and live there for you know five to ten years.”)
MH-60R Helicopter Event on Lake Tahoe - October 13, 2010
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A pair of Navy SH-60R Seahawk helicopter crews participated in Sacramento’s capitol airshow and had departed to their home base in San Diego.  Although the pilots’ fuel stop was in the central California valley community of Lemoore, two hikers filmed the two aircraft hovering close to the water at Lake Tahoe.  During the video sequence one of the $33 million helicopters settled into the water briefly before recovering to controlled flight.  Both aircraft landed nearby at South Lake Tahoe airport.(19) The Navy brought two new crews in and ferried the aircraft 3 days later after repairs.(20)
Navy investigators found the pilots were hovering near an island off Lake Tahoe’s Emerald Bay attempting to film photographs for the squadron’s facebook page.  The stunt damaged both helicopters, with repair costs to antennae and other equipment costing $505,000.(21)

As a result of the latest incident two Navy instructor pilots permanently lost their wings and two students were required to re-attend flight training.  Another flight instructor riding along as a passenger received a year’s probation from flight status.(22)  The squadron’s commanding officer was administratively transferred to another assignment ten days after the incident.(23)

Seigfried (24) cited details from a critical U.S. Navy report; in which the Commander of all U.S. Naval Air Forces noted the following factors displayed by the flight crews:

· Complacency

· Lack of flight discipline

· Succession of poor judgments

Further, the Vice Admiral noted shortcomings exhibited by the squadron’s commanding officer:

· Creation of a poor command climate leading to the mishap

· “Laissez-faire oversight” for missions out of the local flying area (25)

During the previous year the squadron’s commanding officer posted a photo taken approximately 200 feet above the surface of Lake Tahoe.  Investigators commented “there was no training or operational purpose for the flight” (26).  Unfortunately, in this climate flight crews competitively sought approval through a popular social media outlet.  The organizational leadership climate aligned with at least two core millennial values noted by Espinoza et al.(27): self-expression and attention.  This case came to light when the hiker posted a video on “You-Tube.”

Unfortunately, this very recent military event harkens back to the Pinnacle Airlines Flight 3701 event in 2004 illustrating a lack of flight discipline and unprofessional behavior.  There is no way to ascertain the age groups of the squadron commanding officer or pilots involved in this incident.  However, the squadron commanding officer was likely a CDR in his late thirties (Gen X-er).  The LT aircraft commanders and co-pilots were likely in their late twenties/early thirties (Millennials). 

Comparison of Pilot Behaviors
It is impossible to draw finite conclusions regarding misaligned generational differences when looking across the foregoing five fatal and non-fatal accidents.  The flight crew pairings spanned combinations varying from B-M [2], X-M [1], M-X [1], to M-M [2].  It is useful, however, to look at a few commonalities in these events.  Five of the six events involved deviation from Standard Operating Procedures/Federal Aviation Regulations as a probable cause or contributing factor.  Two of the six events were characterized by unprofessional behavior. 

The only event in which a Gen-X Captain was paired with a Millennial First Officer appears the most egregious of all, resulting in a fatal hull loss.  The high time Captain had little experience in command of the jet he was flying.  The Captain’s behaviors indicated strong independence and self-reliance.  He was determined to test authority repeatedly by ignoring S.O.P.  He exhibited a “license to steal” that matched his strong sense of entitlement.  He was casual to the point of abandoning cockpit discipline spoke in the terse, short vernacular of the street, but lacked “street smarts.”  He possessed no organizational loyalty.  A “lone ranger,” he was skeptical and cynical, blunt and direct, focused completely on a singular outcome.  
The First Officer was fiercely independent, not only willing to test authority, but seek out an authority figure for guidance.  He was extremely techno-savvy, a fast multi-tasker – but typically lacked discipline while craving “extreme fun.”  A high speed stimulus junkie, he possessed no skills for dealing with difficult people (the Captain), but instead thrived in a collaborative, hotly competitive, environment.  This was truly a lethal combination of personalities that only became apparent when the responsibility for conducting a routine passenger flight was exchanged for a less restrictive re-positioning flight.
It is instructive to compare the two events in which a Boomer Captain was paired with a Millennial First Officer.  Curiously, both involved a failure of turboprop flight crews to recognize a stall onset in IMC on final approach in icing conditions.  This inattention, or failure to monitor and intervene aggressively, is a trait of Millennials.  They are ambitious, but not entirely focused, looking to the workplace for direction, and finding menial work (manual flying and scanning) boring and distasteful.  They are more challenged by programming and manipulating the automation – it gives them a chance to display their mastery of this technology.
In the first, a non-fatal hull loss, the highly experienced Captain was somewhat passive and nonchalant, wanting to earn respect from his young First Officer.  He joked, but it was clear he was not a slave to conformity or rules.  He spoke in an open, direct style when an abnormal condition presented itself on final, but he was not risk-averse, refusing to abandon an unstable approach and failing to follow S.O.P. after incorrectly diagnosing a split flap condition.  Despite continuous stall warnings, he lost control after taking control from the FO.  
The First Officer was polite and non-confrontational.  She exhibited a typical high expectation of assistance and mentorship in attainment of her professional goals.  Commenters said she “asks too many questions.”  She seemed willing to accept increased risks even if it might involve making a mistake because it constituted a learning opportunity.  Thus, even though as the initial pilot flying the approach she sensed something was wrong, but continued flying an unstable approach with constant large aileron deflection despite being told “we have no flaps.”
In the second, a hull loss involving 50 fatalities, the averagely experienced Captain clearly wanted to earn respect from his younger FO.  Throughout a long ground delay at origin, he coached her on how to reconcile her schedule to obtain desired vacation time.  He valued her collaboration, teamwork and youthfulness – reassuring her about gaining confidence in flying in icing conditions.  He showed an aversion to conformity and rules – telling a story about how he admired an Air Traffic Controller who used non-standard phraseology.  He described situations in which he obtained personal gratification and personal growth.  He spoke in an open, direct style about his previous experience in an aircraft without a Flight Management System – “You’re all ***** and elbows.”  In the end, he signaled consensus leadership by asking for the FO’s approval to make a descent to 6,000’ msl.  
The First Officer was polite, tolerant and non-confrontational.  Respectful of Millennial-style character development, she commented favorably about people who have fun, enjoy their jobs, and are “so much more pleasant to work with.”  She was casual and at ease in teams, demonstrating to the Captain how to program the FMS “direct to” an intersection.  She had a high expectation of her leaders to assist and mentor her in attainment of her professional goal of upgrading to Captain, and valued training despite her lack of experience with in-flight icing. 
The FO was goal-oriented; ambitious but not entirely focused; she looked to the workplace for direction and to help achieve her goals – “I have goals but I have such a wide range of goals I don't know exactly what I want.”  The FO was looking for a career and stability and believed that because of technology she could work flexibly anytime, any place – “Yeah I kind of like that I'm so flexible with what I'm doing.”  In the end, although commenters said she was “always ahead of the aircraft,” her high speed reaction to the stall warning stimulus caused her to raise the flaps in the absence of a command by the Captain.

Both events indicated a breakdown of Crew Resource Management and a failure to recognize stall onset and take immediate action to abandon the approach, level the wings, lower the nose, add “go-around” power, and attain climb airspeed.  They are indicative of an inclination for both Boomer and Millennial generations to accept risk because they establish a casual, fun working environment and are less apt to be alert to the high degree of concentration and professional teamwork required in a night IMC approach to minimums.  
The Millennial lacks a certain self-discipline that can only be honed by emphasis in training on the duty to actively listen to ATC and the Captain, discriminate between similar call signs, capture course, altitude and frequency changes correctly; monitor adherence to airspeed, horizontal and vertical flight path; and make required call-outs.  When a flight control abnormality is discovered during approach, the correct call-out is “go around.”

The single event of a Millennial Captain paired with a “Gen X” First Officer was caused by the combination of maintenance and weight & balance issues that took the ability to successfully recover out of the flight crew’s hands.  The Captain was recognized by peers and superiors to possess good knowledge, judgment and aircraft control.  In addition, she was characterized as methodical and took extra care to involve her First Officers by asking them to review the flight paperwork and encouraging them to ask questions.

These hallmarks of a Millennial were put to good use on this flight.  Nonetheless, analysis reveals that the Captain lost situation awareness and focus several times, needing to be reminded of their taxi clearance limit, for instance.  The First Officer distracted the Captain while taxiing and holding short of the runway with needless banter, including a last-minute discussion about doughnuts as a wedding gift.  This crew had lapsed into a casual mindset with sociability and loyalty to their peers transcending attentiveness to professional duties. 
The First Officer displayed a strong sense of entitlement and net-centricity, and both displayed an eagerness to upgrade to jets.  In the end, non-adherence to a sterile cockpit while in a critical flight phase became a sad epitaph for this crew.

Lastly, one non-fatal hull loss event featured a Millennial Captain and First Officer landing long and departing a contaminated runway during a snowstorm.  The Captain was a Check Airman giving Initial Operating Experience (IOE) to the First Officer.  His language was casual and friendly.  He recognized the importance of training, and that new skills would ease stressful situations.  Despite worsening weather on their trip, he displayed loyalty to the First Officer and a commitment to manage a standard flight.  He was fast-paced and flexible, thinking ahead to the likelihood of not seeing the runway and being ready for a missed approach and diversion to their alternate.  
The Captain had briefed his intention to go around “if it looks ugly.”  However, in the end, his achievement orientation led to a determination to press on with an ILS approach despite being advised the runway braking action might be nil.  He justified this decision with a misinterpretation of company S.O.P. regarding allowable snow depth. 
The First Officer was willing and eager to take the risk of attempting to land out of a precision approach on a short runway.  He didn’t mind making mistakes because he considered it just another learning opportunity.  The First Officer was a pleasant persona who thrived in a casual work environment.  He lacked discipline and experience but had high expectations based on his above-average airplane handling skills.  Although commenters rated him below-average in airplane systems and S.O.P. knowledge, he was obviously motivated by learning “on the job.”  

The Captain elected to permit the First Officer to execute a night precision approach in IMC conditions to a 6,500’ contaminated runway that snow removal personnel described as nil braking action.  The aircraft touched down 2,400’ beyond the threshold (900’ beyond the touchdown zone).  Other factors such as fatigue may have been at play, but the Captain was unable to shift gears from a training experience to one in which the risks could not possibly justify the negative outcome.

Conclusions

As a result of our research, we sense a need for heightened awareness toward generational differences among aviation leaders implementing training programs.  Leaders must adapt styles for generational differences due to the variation in which different generational groups learn.  The rebellious and detached nature of Gen-X’ers combined with hunger for feedback of Millennials raises a red flag of caution for aviation.  Espinoza et al. observed that effective managers practiced a set of core competencies that are essential to effectively managing Millennial employees.  The competencies fall within 3 behavioral categories: (1) adapting, (2) communicating, and (3) envisioning. Espinoza et al. adhered to the theory that “the people with the most responsibility have to adapt first.”(28)
The February 2010 Maintenance and Overhaul article outlined an action strategy that advocated accepting that Millennials were raised in a culture where parents hovered, self-esteem was paramount and technology enabled 24/7 connectivity to anyone, anywhere.(29)  There is a trade-off potential between firmness and flexibility.  Millennial technicians need a lot more explicit direction and feedback than managers are used to giving.  It’s called coaching, mentoring, and approval or praise…accompanied by lots of dialog.  Millennials learn in a different manner than ever before.  They have short attention spans and will become bored without frequent change-ups.  Trainers need to inject diverse modalities into their material… Computer Based Training (CBT) programs, PowerPoint, inter-active learning, role-playing, etc., provide the means to achieve knowledge transfer.  Finally, Amy Glass, a senior facilitator at Brody Professional Development, a Pennsylvania-based communication skills company, is quoted in the article as recommending pairing up Millennials with Boomers, if at all possible.  Boomers want to give something back and will derive satisfaction from mentoring younger workers.(30)
Airlines must build a methodology to deal with distraction – Pilot Flying (PF) and Pilot Monitoring (PM) protocols for VFR and IFR flight should challenge crews to remain alert to detect if and when the aircraft is not doing what the pilot intended for it to do.  Far and away, aircrews recognize a loss of situation awareness as a fundamental aspect of complacency, but have trouble defining it with exactness.  It is variously described as distraction, task saturation, poor prior planning, lapsing into unawareness through routine, repetitive flights or activities, sloppiness, neglect, lack of perception of changing risk, etc.  It is closely associated with over-confidence, failure to practice Threat and Error Management, apathy, non-adherence to Standard Operating Procedure, flight discipline, Operational Risk Management, and Crew Resource Management.

· Revise flight training syllabi annually to leverage lessons learned on training and operational missions – the hallmark of the Advanced Qualification Program.
· Teach modernized interactive Crew Resource Management and Threat and Error Management courses while mindful of how Millennials like to learn (multi-modal with frequent change-ups).
· Talk “aircraft systems” or “Standard Operating Procedures” vs. griping or discussing personal issues on long, boring flights in non-critical flight regimes to stimulate crew teamwork, confidence, and engagement.
Captains must set the right example of adherence to Standard Operating Procedure – in commercial aviation, flight safety rides on the shoulders of what are called “Check Airmen”- these pilots are chosen for their maturity, knowledge, and flight discipline.  Every Captain should aspire to be a Check Airman.

· Take nothing for granted – if anything, over-communicate, over-coordinate, and fact-check every flight before, during, and after.  De-brief “hot spots” to operations.  File safety reports for the good of all concerned.

· Adopt the Commercial Aviation Safety Team (CAST) Safety Enhancement 30 recommendations on automation “Mode Awareness and Energy State Management.”  Technology is not always the answer.  For example, although cockpit automation is supposed to unload pilots from routine tasks that detract from mission effectiveness, we in commercial aviation know that it comes with a human price and can be counterproductive.  The Commercial Aviation Safety Team, a unique group comprising the regulator, airlines, manufacturers, employee associations and academia developed Safety Enhancement 30, “Automation Mode Awareness and Energy State Management,” to encourage operators to create effective automation policies.  The basic strategy can be summed up as V-V-M “verbalize, verify, and monitor.”  Pilots must be prepared to intervene aggressively if the automation is not maintaining the desired lateral and vertical flight path.

· Chief Pilots, Check Airmen, and Training pilots must adopt intolerance for sloppiness, laziness, or lack of proficiency; in aviation you are never knowledgeable enough – crews must be constantly challenged. 

The quality of CRM training needs re-thinking and improvement while bearing in mind the manner in which Millennials like to receive training.  The challenge of the 80s was how to improve communication between the authoritarian Captain of the “traditional” generation (gone now) and the anti-authoritarian “Boomers.”  The challenge today is to build a bridge between “Gen-Xers” indisposed to sharing knowledge with “Millennials” who crave mentoring and feedback.

Experience and assertiveness are inter-related.  Explanations of generational differences by researchers reveal that Millennials are well educated and don’t like to be “talked down to.”  The Captain must be positive and respectful.  Humor works with them; it shows the leader is human and approachable.  The leader or trainer must set goals and aspirations and tie his or her message to them, remembering that they want to “make a difference.”  They are achievers and are eager to gain new knowledge and skills…they expect to work with positive people in an organization that fulfills their dreams.

Poor briefs and no feedback also go together.  Millennials desire constant mentoring and feedback.  Their self-confidence stems from teamwork and networking across organizational boundaries.  They are ambitious and can’t wait for what’s next.  They would quickly become frustrated and impatient with being ostracized.  Since they are highly creative, fun, flexible and want continuous feedback, a lack of CRM will stifle them.

Awareness of generational differences among aviation personnel isn’t an exacting science.  Not every member of a generational group will exhibit the exact traits and tendencies noted herein; however, the most important point is when a senior manager makes a declaration that the organization needs to return “back to basics,” this statement reflects different meanings to Baby Boomers, Generation X’ers and Millennials.  To better understand these dynamics we recommend further research and discourse in commercial and military aviation, among government overseers and the academic community.  These efforts will improve communication, enhance operational efficiency and reduce accident potential.
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