Examples of CRM Behavioural Marker systems, as used in industry

Several examples are given below, of actual BM systems used in industry. The airlines concerned have been disidentified.

Airline A's CRM Markers

	Communications

Thorough briefing including asking for questions and input

Open, receptive environment established

Problems anticipated and discussed

Decisions explained I discussed I understood

Situational awareness maintained through discussion
	Teamwork

Approachability

Adaptability

Flexibility

Crew updated on developments and plans

Accepts advice I correction I criticism

Offers ideas and suggestions

Accepts and uses ideas and suggestions

Awareness of needs of other crew members

Acknowledges mistakes

Co-operative attitude

	Workload Management 

Anticipates changes

Maintains "big picture"
Continuously monitors and analyses developing situation
Prioritises and delegates
Monitors for overload
Reports overload


	Special Circumstances / Abnormal Situations
Overall management of Situation

Communication levels maintained

Plans / goals discussed and understood

Workload prioritised and delegated

Overload / lack of understanding reported


Airline B's CRM Skills list

	Communication
	Teamwork
	Task management

	Effective Briefing

· Sets open tone, seeks input

· Outlines plan

· Allocates tasks
	Leadership

· Balances authority and assertiveness

· Uses all available resources

· Sets high standards
	Preparation, Planning, Execution

· Plans and stays ahead

· Maintains situational awareness

· Changes plan if needed

	Inter-Personal

· Shares information

· Suggests ideas

· Speaks assertively when needed
	Followership

· Actively monitors and takes part

· Backs up and supports

· Prompts appropriately and well
	Workload Management

· Recognises overload in self and others

· Avoids distraction

· Takes time

	Methods

· Actively listens

· Shows and checks understanding

· Shares assessment/ mental model
	Crew Relations

· Tone friendly and relaxed

· Manages conflict

· Adapts to others
	Decisions

· Identifies problems correctly

· Involves others

· Evaluates


Airline C's Line Check Debriefing Tool

	Technical ability 

Manual Handling

Automation Handling

Knowledge of Manuals 

System Knowledge 

Emergency Proedures
	Manual flying and aircraft operating iaw SOPs / Safe outcome never in doubt

SOP use of automatics / Diligent use of FMS/FMGC

Good knowledge of ALL Ops manuals / Good generic aeronautical knowledge

High standard of practical system knowledge

High knowledge / Methodical application / Good prioritisation

	Leadership and management

Leadership

Maintenance of Standards

Workload management

Authority and assertiveness

Planning and Co-ordination
	Involves Crew / Inspires / Visible and accessible / Motivates

Ensures SOPs / Intervenes if necessary / Consults and deviates if necessary

Shares tasks / Secondary tasks prioritised / Time management

Advocates own position / Ensures involvement / Takes control if necessary

Crew participation / Plan shared / Changed if necessary/At times of low workload

	Teamwork 

Team Building

Support of others

Understand Team Needs Conflict management
	Open atmosphere / Encourage feedback / Doesn't compete

Helps others when necessary / Offers assistance

Values others / Considers others / Gives personal feedback

Keeps calm / Suggests solutions / 'What' is right before 'Who' is right

	Problem solving and decision making

Definition and Diagnosis

Option Generation

Risk Assessment and Selection

Outcome / Review
	Collects info / Identifies problems / Reviews causal factors

Suggests alternative options / Reviews outcome against plan

Considers risk vs option / Considers risk vs crew experience

Reviews outcome against selected plan


	Situational awareness

	Plane
	Notice 

Understand 

Think Ahead
	Monitors - FMAs / Changes to system states / ADD entries Understands the significance of the above

Anticipates, discusses and avoids potential problems from the above

	Path
	Notice 

Understand 

Think ahead
	Monitors - Weather / Flight Path / Terrain clearance (verbalises) Understands the significance of the above

Anticipates, discusses and avoids potential problems from the above

	People
	Notice

Understand 

Think Ahead
	Listens to others / Recognises symptoms of overload / Notice ATC trends Understands implications of the above

Anticipates, discusses and avoids potential problems from the above


	Below Standard (F)
	Basic Standard (B)
	Standard (S)
	Exceed (E)

	Performance fails to meet the standards of knowledge and skill to be effective in role.
	Demonstrates adequate levels of knowledge and skill.
	Consistently demonstrates good/very good levels of knowledge and skill.
	Consistently demonstrates outstanding level of knowledge and skill.

	Observed behaviour directly compromises flight safety and effective teamwork. Must be associated with a technical failure. Training intervention required before next flight.
	Observed behaviour in other conditions could directly compromise flight safety and effective teamwork. Training support may be required to maintain or improve performance.
	Observed behaviour maintains an effective level of flight safety and teamwork. Represents the average standard on the fleet.
	Observed behaviour optimally enhances flight safety and effective teamwork. A role model in all respects for other crew members.


Airline D's Acceptable and Non-acceptable Practices

ACCEPTABLE PRACTICES

	Cooperation:

Generally interested and understands others' problems, work and time constraints

Takes account of others' abilities

Keeps people informed

Considers personal needs

Rewards efforts

Defuses by reasoning

Accepts others' input, even if in conflict with their own understanding

Identifies own role and responsibilities in the team

Ensures people are made to feel an important part of the operation

Gives people ownership and responsibility for their part in the operation

Involves people in the problem's solution

Actively seeks suggestions and questions 

Provides for an 'inclusive environment'

Encourages others' input


	Leadership/Managerial

Demonstrates good technical and procedural knowledge

Practices authority through persuasion, discretion and assertiveness

Uses authority with due consideration to others

Persuades by reasoning

Encourages the use of and adherence to company SOPs

Displays ability to be flexible when appropriate

Demonstrates high personal standards 

Shares previous knowledge and experience to help achieve common goals

Uses all available resources intelligently when allocating tasks

Seeks rather than demands followership 

Offers support and guidance in non-jeopardy environments

Outlines problems clearly and concisely 

Announces changes in courses of actions promptly

Gives reassurance



	Situation Awareness:

Regularly monitors all the system pages 

Scans all engine indicators during start sequences

Keeps an eye on the weather at all times 

Uses weather radar at night appropriately 

Takes notice of present position, surrounding environment and other traffic

Always planning ahead

Schedules tasks in good time

Verbally shares mental models and performance gates clearly and concisely 

Monitors output of crew processes


	Decision Making

Identifies and defines the problem 

Creates atmosphere allowing input from others

Uses open questions and inclusive language

Generates and considers risk of all options

Chooses an option and announces it 

Sets the pace dependant on the urgency 

Continues to review options, tasks and decisions made



UNACCEPTABLE PRACTICES

	Cooperation

Takes no notice of anyone

Sulks after not getting their own way or not being listened to

Doesn't debrief

Gives out 'put-downs'

Ignores suggestions

Disregards others' abilities/lack of ability/experience

Ignores constraints

Dismisses personal needs, worries or efforts

Creates unnecessary conflict
	Leadership/Managerial

Autocratic

Domineering

A bully

Slap-dash approach to the role

Too democratic

Procrastinates

Disregards rules

Lacks understanding of required standards

Poor technical and/or procedural knowledge

Shows no appreciation of tasks ahead Single-pilot operator

Does nothing when needing to do something

Does not use their authority when it is clearly demanded

Uses authority for personal gain/own ends

Continues on an inappropriate course of action

Jumps the gun or makes a rash decision just to do something

Changes the plan without consultation or announcing intentions

	Situation Awareness

Lack of forward planning

Fails to recognise the need to make changes

Unaware of changes in systems due to poor monitoring

Lacks awareness of weather, ATC or traffic conditions

Poor positional awareness

Poor time management

Lacks understanding of time required for tasks to be completed

Little or no reviewing of goals, plans, tasks or workload
	Decision Making

Jumps to conclusions

Grasps the first option

Rushes in without thinking

Makes decisions unilaterally

Takes the easy option

Doesn't listen

Uses closed questioning to excess or for confirmation biasing

Flawed reasoning leading to both poor risk assessment and option generation 

Poor communication of options

Does not review enough or at all 

Demonstrates inflexibility/unwillingness to change


Airline E's Pilot Assessment Markers

Marker categories:

	F = Flight Deck Management

K = Knowledge of Systems and Procedures

P = Procedural Execution and Adherence

H = Handling
	C = Communication

D = Decision Making/Problem Solving

S = Situational Awareness

L = Leadership/Followership


Scoring guidelines

Score should reflect the lowest level of performance observed.
Short:

5 = very good

4 = good - minor points debriefed

3 = Acceptable - with debrief

2 = Unacceptable

1 = Very poor - failure

Single sentence

5. 
Overall performance of a very good standard, but is not necessarily perfect or unattainable and some minor points may still be discussed

4. 
Overall performance to a good standard that would only require debrief of minor points

3. 
Items discussed in debrief mainly relate to techniques and concepts with intent to further improve performance, rather than concerns about safety or ability

2. 
Poor performance and would have safety and operational concerns due to ability - retraining required

1. 
Very poor performance and considerable concerns over safety and ability to operate effectively - significant retraining required

If score is still uncertain, using the appropriate Performance markers - refer to the detailed word pictures below:

Flight deck Management:

5 
Tasks are organised with the critical given priority. Time and workload are consistently managed effectively. Delegation is used appropriately.

4 
Tasks are organised with the critical given priority. Time and workload are generally well managed. Some opportunities to delegate may have been missed.

3 
All critical tasks addressed, but some lapses in organisation and prioritisation. Some deficiencies in time and workload management. Opportunities to delegate rarely taken or inappropriately used.

2 
Some critical tasks not addressed, ineffective organisation and prioritisation. Significant deficiencies in time and workload management. Consistently inappropriate use of delegation. Flight safety put at risk.

1 
Critical tasks ignored or forgotten with no apparent task organisation and prioritisation. Time and workload not managed. Significant safety concerns placing aircraft at risk.

Knowledge:

5 
Demonstrated thorough understanding of aircraft limits, systems and procedures. Displays a high level of knowledge.

4 
Consistently determined applicable aircraft limits, systems or procedures. Displays sound understanding and background knowledge.

3 
Demonstrated some hesitancy or made excessive reference to other pilot or aircraft manual in determining applicable aircraft limits, systems or procedures. Displays sound but limited understanding and background knowledge

2 
Demonstrated difficulty in determining applicable aircraft limits, systems or procedures. Displays poor level of background knowledge.

1 
Unable to determine applicable aircraft limits, systems or procedures. Displays extremely limited level of background knowledge.

Procedure Execution and adherence:

5 
Correct procedures consistently identified and performed with certainty and precision. Deviates when required and briefs accordingly.

4 
Correct procedures generally identified and performed in a timely manner. Deviates when required and normally briefs accordingly.

3 
Procedural steps completed, with some hesitancy or uncertainty evident. Occasional lapses or deviations from procedures without consistently briefing.

2 
Critical errors made during procedure, or poor application of procedures. Consistently deviates without prior briefing.

1 
Correct procedures not identified or ignored. Major deficiencies in application of procedures.

Handling:

5 
Very smooth and accurate, minor deviations anticipated and corrected promptly. Clear application of sound techniques at all times.

4 
Accurate, some deviation towards tolerances, quickly corrected. Correct techniques, with good anticipation of changes.

3 
Deviations to the limits of allowable tolerances, slowly corrected, OR occasionally exceeded tolerances, immediately corrected. Clear evidence of understanding correct technique with occasional lapses observed.

2 
Sustained deviations beyond tolerances, slowly corrected or corrected with prompting. No anticipation demonstrated or priority given to correcting deviations, and a weakness in basic technique observed.

1 
Frequent or sustained deviations beyond allowable tolerances with little or no attempt to correct. Lack of positive aircraft control.

Communication:

5 
Employs clear and concise briefings. Actively encourages communication flow from crew/team members. Consistently verifies correct understanding.

4 
Addresses required briefing points, but content, timing or delivery could be improved. Has a positive attitude to crew/team communication. Generally verifies correct reception.

3 
Normally addresses essential briefing points, but content, timing or delivery should be improved. Attempts to establish communication flow with other crew/team members. Normally attempts to verify correct reception.

2 
Consistently fails to address essential briefing points, or content, timing or delivery very poor. Rarely attempts to establish communication flow with other crew/team members. Rarely verifies correct reception.

1 
Vital information not relayed to other crew/team members. Does not attempt to establish communication flow with other crew/team members.

Decision making and problem solving:

5 
Accurately identifies problems. Actively gathers information. Implements sound solutions with awareness of time available. Reviews decisions and adapts solutions as required.

4 
Identifies problems. Gathers information. Implements satisfactory solutions with reasonable awareness of time. Normally reviews decisions.

3 
Identifies problems. Gathers minimum information. Implements acceptable solutions with some awareness of time. Lapses in decision review unless prompted.

2 
Misidentifies problems. Fails to gather critical information. May rush or implements poor solutions with limited awareness of time.

1 
Misidentifies or fails to recognise problems. Gathers no information. Rushes or fails to make decisions. No awareness of time.

Situational Awareness:

5 
Consistently plans for most significant factors. Regularly updates, confirms and checks using available resources (Displays, ATC, Briefing material, etc). Continually anticipates and manages threats.

4 
Generally plans for most significant factors. Normally updates, confirms and checks using available resources. Anticipates and manages most threats.

3 
Tends to react to rather than plan for significant factors. Attempts to update, confirm and check, with occasional lapses. Limited anticipation, but adequate management of threats.

2 
Consistently reacts to developing situations with difficulty. Limited attempts to update, confirm or check using available resources. Generally fails to anticipate and manage threats.

1 
Fails to recognize or react to clearly evident and developing situation that will cause the aircraft to breach clearances, violate procedures, or place it in danger.

Leadership/ followership:

5 
Adopted style consistently appropriate to circumstances. Team participation actively encouraged and supported. Common goals established.

4 
Adopted style generally appropriate to circumstances. Team participation encouraged and supported. Common goals generally established.

3 
Fixed style or occasionally inappropriate to circumstances. Team participation encouraged and supported with some lapses. Common goals may be occasionally ignored.

2 
Adopted style either inconsistent or totally rigid and often inappropriate to circumstances. Very limited encouragement or support of team participation. Common goals rarely established.

1 
Adopted style totally inappropriate. Team participation neither encouraged nor supported. Common goals never established.
Airline F - Performance Markers

	1. Unsatisfactory

	OPC/LPC - Failed an item on retest or failed more than 5 items

	Poor manipulative skills with frequent or sustained deviations outside allowable tolerances. Lack of positive aircraft control

	Made fundamental errors regarding aircraft limits, systems or standard procedures.

	Frequent mistakes made in selection of basic modes of automated systems.

	Correct procedure not identified or major deficiencies in application of procedures. Exceeded a reasonable time to carry out procedure.

	Does not share workload. Ignores signs of stress and fatigue shown by other crew members.

	Vital information not relayed to other crew/team members or consultation with those crew/team members non-existent. Communication either inside or outside the aircraft virtually non-existent. Ignores feedback from other crew members.

	No prioritizing, planning or coordination of tasks, resulting in clear errors of flight management and unreasonable workload levels for the crew.

	Lack of awareness of a clearly evident and developing situation that will cause the aircraft to breach clearances, violate procedures or place it in danger.

	Complete lack of methodology in all aspects of decision making, ie. problem differentiation and diagnosis, option generation and selection, risk assessment and outcome review, likely to cause the aircraft to breach clearances, violate procedures, or place it in danger.

	Does not exercise authority of crew position, is not assertive, own position not recognisable and does not appreciate input from other crew members.

	Continually fails to be aware of error management, does not encourage vigilance in other crew members to the effect that flight safety is endangered.

	2. Minimum standard

	OPC/LPC - failed a repeated item but subsequently passed it on retest.

	Manipulative deviations occasionally to the limits of target parameters - slowly corrected. Any tolerances exceeded - quickly corrected. Room for improvement in basic knowledge.

	Recall or use of aircraft limits, systems or standard procedures slow or with occasional non-critical errors.

	Occasional minor errors in the selection and operation of basic automated systems

	Completes some procedural steps with difficulty or with occasional minor errors.

	Occasional reluctance to share workload. Barely sees signs of stress or fatigue in others.

	Slow to relay information to other crew/team members and check for correct reception or interpretation. Communication either inside or outside the aircraft is only evident on occasions. Capable of receiving or acting upon feedback some of the time.

	Prioritising, planning and coordination of tasks such that some items are barely completed in the time available.

	Level of awareness such that situations are occasionally reacted to rather than anticipated.

	All aspects of decision making slow or awkward, ie, problem differentiation and diagnosis, option generation and selection, risk assessment and outcome review. Occasionally some alternatives selected are not fully thought through with a potential to increase crew workload.

	Exercises some authority some of the time, is sometimes assertive and occasionally appreciates input from other crew members.

	3. Satisfactory

	OPC/LPC - any repeated items passed

	Aircraft manipulated with some deviations away from target parameters - immediately recovered. Clear evidence of understanding correct manipulative technique.

	Appropriate use of all aircraft limits, systems and procedures. Displays adequate basic knowledge.

	Appropriate use of basic automated systems.

	The majority of procedural steps correctly performed, with only minor deviations.

	Clear attempts to share workload. Plans in such a way to reduce stress and fatigue in other crew/team members.

	Normal level of communication with other crew/team members. Communication either insider or outside the aircraft is sufficient on most occasions and usually welcomes and acts upon feedback

	Prioritising, planning and coordination of tasks adequately dealt with. High priority items managed well.

	Situationally aware of essential items. Adequately aware of less obvious factors.

	Decision making sound, ie. problem differentiation and diagnosis, option generation and selection, risk assessment and outcome review, emphasising safety and procedural correctness.

	Adequate use of authority and assertiveness. Generally appreciative of input from other crew members and what is required of them in any given situation.

	Is vigilant most of the time in maintaining error prevention. Sometimes encourages this in other crew members.

	4. Good

	OPC/LPC - No repeats required.

	Manipulation accurate with only minor variations from target parameters - immediately corrected. Correct techniques with good anticipation of changes.

	Easily recalls and uses aircraft limits, systems, procedures. Displays a high level of knowledge.

	Carries out all tasks using the automated systems correctly. Understands underlying principles and limitations.

	Correct procedures identified and performed with certainty.

	Shares workload easily, and is continually aware of the effect of workload in other crew/team members in terms of stress and fatigue.

	Clear and concise communication with other crew/team members. Uses resources in a manner that improves overall performance. Welcomes and acts upon feedback received from other crew/team members.

	All tasks are correctly organised in a manner that makes flight management efficient. Abnormal and emergency situations are quickly resolved to the best outcome.

	Situationally aware of all significant factors affecting the flight, regularly updated by checking against instruments, ATC and other crew members.

	Decision-making takes account of all essential factors, ie. problem differentiation and diagnosis, option generation and selection, risk assessment and outcome review, follows correct procedures and allows for contingencies.

	Advocates own position, takes initiative to ensure full involvement of other crew members. Motivates crew and coaches when necessary.

	Continually vigilant in maintaining error prevention and the continuance of the safety chain principles. Encourages other crew members in this aspect.


Airline G CRM Standards

Situational awareness:

Are aware of what the aircraft and its systems are doing.

Are aware of where the aircraft is and its environment.

Are aware of the condition of people involved in the operation including passengers.

Are able to identify threats to the safety of the aircraft and people.

Are able to recognise what is likely to happen, to plan and stay ahead of the game.

Develop" what- if? " scenarios and consider contingencies.

Communication:

Know when to, and with whom they need to, speak.

Ensure the recipient is ready and able to receive the information.

Pass messages and information clearly, accurately, timely and adequately.

Check the other person has the correct understanding when passing important information.

Listen actively, patiently and demonstrate understanding when receiving information.

Ask relevant and effective questions

Use appropriate body language, eye contact and tone.

Are open and receptive to other people's views.

Teamwork:

Agree and are clear on the team's objectives and member's roles. 

Are friendly, enthusiastic and considerate of others.

Use initiative, give direction and take responsibility when required. 

Are open and honest about thoughts, concerns and intentions. Give and receive criticism and praise well.

Confidently do and say what is important to them.

Demonstrate respect and tolerance for other people.

Involve others in the planning and implementation of tasks.

Task Management:

Are calm, relaxed.

Prioritise and schedule tasks effective I

Use time efficiently when carrying out tasks.

Offer and accept assistance, and delegate when necessary Review, monitor and crosscheck actions conscientiously. I Follow procedures appropriately and consistently.

Only concentrate on one thing at a time and ensure tasks are completed.

Problem solving and decision making:

Identify and verify why things have gone wrong and do not jump to conclusions or make assumptions. 

Seek accurate and adequate information from appropriate resources.

Persevere in working through a problem.

Use and agree an appropriate decision making process.

Agree essential and desirable criteria and prioritise.

Consider as many options as practicable.

Make decisions when they need to, not impulsively

Consider risks but do not take unnecessary risks.

