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Development of Methods for CRM Skills Measurement”

Hiroka TSUDA ', Tomoko IIJIMA™! and Fumio NODA ™!

ABSTRACT
Crew Resource Management (CRM) training is currently considered as one of the most effective methods for avoiding
human errors or minimizing their effects. Measurement the level of flight crews” CRM Skills is necessary in order to evaluate
objectively which Skills have been adequately learned by crews or which Skills are lacking. The Japan Aerospace Exploration
Agency (JAXA) has developed CRM Skills Behavioral Markers, and has also developed CRM Skills Measurement Methods that
can identify the level of crew CRM Skills by which human errors and threats are managed. A series of simulated-LOFT (line

oriented flight simulation training) were conducted to examine the applicability of the method.

Keywords: Crew Resource Management, Skills Indicators, Behavioral Markers, Line Oriented Flight Training, Rating Sheet
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8% 3
Predeparture / Taxi-out
1 2 3 4
Poor Marginal Good Outstanding

Observed performance
has safety implications

Observed performance
was barely adequate

Observed performance
was effective

Observed performance
was truly noteworthy

Planning Bat
ing
The required briefing was | -Concise, not rushed, and met SOP
BRIEFING interactive and operationally | requirements
through -Bottom lines were established
Operational plans and | -Shared understanding about plans —
PLANS STATED decisions were | ‘Everybody on the same page’
communicated and
acknowledged
Roles and responsibilities | -Workload assignments were
XVS%TSII:I?/IAI%?\IT were defined for normal and | communicated and acknowledged
non-normal situations
Crew members developed | -Threats and their consequences were
CONTINGENCY | effective strategies to | anticipated
MANAGEMENT | manage threats to safety -Used all available resources to manage
threats
Execution Bat
ing
Crew members actively | -Aircraft position, settings, and crew
MONITOR / | monitored and cross-checked | actions were verified
CROSS-CHECK | systems and other crew
members
Operational  tasks  were | -Avoided task fixation
WORKLOAD prioritized and  properly | -Did not allow work overload
MANAGEMENT | managed to handle primary
flight duties
Crew members remained | -Crew members maintained situational
VIGILANCE alert of the environment and | awareness
position of the aircraft
Automation was properly | -Automation setup was briefed to other
AUTOMATION managed to balance | members
MANAGEMENT | situational and/or workload | -Effective recovery techniques from
requirements automation anomalies
TAXIWAY / Creyv members_, effectively -Cre_w used caution and kept watch
RUNWAY navigated taxiways and ou_tS|de _
MANAGEMENT | runways -Airport and taxiway charts were used
when needed
Review / Modify _Rat
ing
EVALUATION Existing plans were reviewed | -Crew decisions and actions were openly
OF PLANS and modified if necessary analyzed to make sure the existing plan
was the best plan
Crew members asked | -Crew members not afraid to express a
INQUIRY questions to investigate and / | lack of knowledge — ‘Nothing taken for
or clarify current plans of | granted’ attitude
action
ASSERTIVENES Crew members stated critical | -Crew members spoke up without
s information and/or solutions | hesitation

with appropriate persistence

This document is provided by JAXA.
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8% 3

Narrative

Your narrative should provide a context for your ratings. What did the crew do well?
What did the crew do poorly? How did the crew perform when confronted with threats,

errors, and / or significant events. This is also the place where you need to justify your
ratings.

This document is provided by JAXA.



ITEHEEE 2 FV 72 CRM A S L EHIFRIE OB 38 35
% 3
Takeoff / Climb
1 2 3 4
Poor Marginal Good Outstanding

Observed performance
has safety implications

Observed performance
was barely adequate

Observed performance
was effective

Observed performance
was truly noteworthy

. Rat
Planning .
ing |
The required briefing was | -Concise, not rushed, and met SOP
BRIEFING interactive and operationally | requirements
through -Bottom lines were established
Operational plans and | -Shared understanding about plans -
PLANS STATED decisions were | ‘Everybody on the same page’
communicated and
acknowledged
Roles and responsibilities | -Workload assignments were
XVSOSIT(}B(II:I?/IAI%?\IT were defined for normal and | communicated and acknowledged
non-normal situations
Crew members developed | -Threats and their consequences were
CONTINGENCY | effective strategies to | anticipated
MANAGEMENT | manage threats to safety -Used all available resources to manage
threats
Execution .Rat
ing
Crew members actively | -Aircraft position, settings, and crew
MONITOR / | monitored and cross-checked | actions were verified
CROSS-CHECK | systems and other crew
members
Operational  tasks  were | -Avoided task fixation
WORKLOAD prioritized and  properly | -Did not allow work overload
MANAGEMENT | managed to handle primary
flight duties
Crew members remained | -Crew members maintained situational
VIGILANCE alert of the environment and | awareness
position of the aircraft
Automation was properly | -Automation setup was briefed to other
AUTOMATION managed to balance | members
MANAGEMENT | situational and/or workload | -Effective recovery techniques from
requirements automation anomalies
TAXIWAY / Crew members effectively | -Crew used caution and kept watch
RUNWAY navigated taxiways and | outside
MANAGEMENT | runways -Airport and taxiway charts were used
when needed
Review / Modify Bat
ing
EVALUATION Existing plans were reviewed | -Crew decisions and actions were openly
OF PLANS and modified if necessary analyzed to make sure the existing plan
was the best plan
Crew members asked | -Crew members not afraid to express a
INQUIRY questions to investigate and / | lack of knowledge — ‘Nothing taken for
or clarify current plans of | granted’ attitude
action
ASSERTIVENES Crew members stated critical | -Crew members spoke up without
s information and/or solutions | hesitation

with appropriate persistence
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8% 3

Narrative

Your narrative should provide a context for your ratings. What did the crew do well?
What did the crew do poorly? How did the crew perform when confronted with threats,

errors, and / or significant events. This is also the place where you need to justify your
ratings.
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Cruise
1 2 3 4
Poor Marginal Good Outstanding

Observed performance
has safety implications

Observed performance
was barely adequate

Observed performance
was effective

Observed performance
was truly noteworthy

Planning Bat
ing
The required briefing was | -Concise, not rushed, and met SOP
BRIEFING interactive and operationally | requirements
through -Bottom lines were established
Operational plans and | -Shared understanding about plans —
PLANS STATED decisions were | ‘Everybody on the same page’
communicated and
acknowledged
Roles and responsibilities | -Workload assignments were
XVS%FI{C}-‘;(II:I?/IAI%?\IT were defined for normal and | communicated and acknowledged
non-normal situations
Crew members developed | -Threats and their consequences were
CONTINGENCY | effective strategies to | anticipated
MANAGEMENT | manage threats to safety -Used all available resources to manage
threats
Execution Bat
ing
Crew members actively | -Aircraft position, settings, and crew
MONITOR / | monitored and cross-checked | actions were verified
CROSS-CHECK | systems and other crew
members
Operational tasks  were | -Avoided task fixation
WORKLOAD prioritized and  properly | -Did not allow work overload
MANAGEMENT | managed to handle primary
flight duties
Crew members remained | -Crew members maintained situational
VIGILANCE alert of the environment and | awareness
position of the aircraft
Automation was properly | -Automation setup was briefed to other
AUTOMATION managed to balance | members
MANAGEMENT | situational and/or workload | -Effective recovery techniques from
requirements automation anomalies
TAXIWAY / Creyv members_, effectively -Cre_w used caution and kept watch
RUNWAY navigated taxiways and ou_tS|de _
MANAGEMENT | runways -Airport and taxiway charts were used
when needed
Review / Modify .Rat
ing
EVALUATION Existing plans were reviewed | -Crew decisions and actions were openly
OF PLANS and modified if necessary analyzed to make sure the existing plan
was the best plan
Crew members asked | -Crew members not afraid to express a
INQUIRY questions to investigate and / | lack of knowledge — ‘Nothing taken for
or clarify current plans of | granted’ attitude
action
ASSERTIVENES Crew members stated critical | -Crew members spoke up without
s information and/or solutions | hesitation

with appropriate persistence
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Your narrative should provide a context for your ratings. What did the crew do well?
Narrative What did the crew do poorly? How did the crew perform when confronted with threats,

errors, and / or significant events. This is also the place where you need to justify your
ratings.
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8% 3
Descent / Approach / Land
1 2 3 4
Poor Marginal Good Outstanding

Observed performance
has safety implications

Observed performance
was barely adequate

Observed performance
was effective

Observed performance
was truly noteworthy

PI . Rat
anning .
ing |
The required briefing was | -Concise, not rushed, and met SOP
BRIEFING interactive and operationally | requirements
through -Bottom lines were established
Operational plans and | -Shared understanding about plans -
PLANS STATED decisions were | ‘Everybody on the same page’
communicated and
acknowledged
Roles and responsibilities | -Workload assignments were
X\Vs.gﬁghﬁﬂpé?\”_ were defined for normal and | communicated and acknowledged
non-normal situations
Crew members developed | -Threats and their consequences were
CONTINGENCY | effective strategies to | anticipated
MANAGEMENT | manage threats to safety -Used all available resources to manage
threats
Execution Bat
ing |
Crew members actively | -Aircraft position, settings, and crew
MONITOR / | monitored and cross-checked | actions were verified
CROSS-CHECK | systems and other crew
members
Operational tasks  were | -Avoided task fixation
WORKLOAD prioritized  and properly | -Did not allow work overload
MANAGEMENT | managed to handle primary
flight duties
Crew members remained | -Crew members maintained situational
VIGILANCE alert of the environment and | awareness
position of the aircraft
Automation was properly | -Automation setup was briefed to other
AUTOMATION managed to balance | members
MANAGEMENT | situational and/or workload | -Effective recovery techniques from
requirements automation anomalies
TAXIWAY / Crew members effectively | -Crew used caution and kept watch
RUNWAY navigated taxiways and | outside
MANAGEMENT runways -Airport and taxiway charts were used
when needed
Review / Modify .Rat
ing
EVALUATION Existing plans were reviewed | -Crew decisions and actions were openly
OF PLANS and modified if necessary analyzed to make sure the existing plan
was the best plan
Crew members asked | -Crew members not afraid to express a
INQUIRY questions to investigate and / | lack of knowledge — ‘Nothing taken for
or clarify current plans of | granted’ attitude
action
Crew members stated critical | -Crew members spoke up without
gSSERTIVENES information and/or solutions | hesitation

with appropriate persistence
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% 3

Your narrative should provide a context for your ratings. What did the crew do well?
Narrative What did the crew do poorly? How did the crew perform when confronted with threats,

errors, and / or significant events. This is also the place where you need to justify your
ratings.
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Narrative | This narrative should include your overall impressions of the crew.
1 2 3 4
Poor Marginal Good Outstanding

Observed performance
has safety implications

Observed performance
was barely adequate

Observed performance
was effective

Observed performance
was truly noteworthy

Overall Bat
ing |
COMMUNICATI | Environment for open | -Good cross talk — flow of information was
ON communication was | fluid, clear, and direct

ENVIRONMENT

established maintained

Captain showed leadership

-In command, decisive, and encouraged

LEADERSHIP and coordinated flight deck | crew participation
activities
Contribution to CAP FO
Crew
Effectiveness
Rating
Overall Crew
Effectiveness
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