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Acronyms and Definitions

Above Standard

ACRM

Agreement Index

AQP

ASRS

Assessment Scale
ATA
ATC

Attitude

Backup Plan

Bottom Line

Point on a rating scale or criteria for performance that signifies a
level of crew performance that exceeds (in specific ways) the
expected level of individual or crew performance (i.e., the
Standard).

Advanced Crew Resource Management - a comprehensive
implementation package including CRM procedures, training of
the instructor/evaluators, training of the crews, a standardized
assessment of crew performance, and an ongoing implementation
process providing an integrated form of CRM by incorporating
CRM practices with normal and emergency SOP.

Agreement is the degree to which a group of raters give the same
rating for the same performance or items. Agreement is from 1 to
-1, where 1 means complete agreement and 0 to -1 is no
agreement. A .6 or .7 has been used as a minimum level of
agreement in crew performance ratings.

Advanced Qualification Program - An alternative training and
assessment program based on proficiency-based training where the
Proficiency Objectives are systematically developed, maintained,
and validated.

Aviation Safety Reporting System - A NASA sponsored reporting
system where reports are submitted voluntarily, deidentified, and
entered into a database.

A set of points used to measure a targeted behavior.
Air Transport Association.
Air Traffic Control.

A predisposition to react in a given manner to individuals, objects,
or situations. Attitudes have affective, behavior, and cognitive
components.

Plan to be used in case the Bottom Line has been exceeded.
Backup Plan may be developed into a CRM procedure under
ACRM.

One or more limits, beyond which an alternate or Backup Plan is
initiated. The Bottom Line may be expressed in time, location,
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Brief

Cognitive Skill

Conditions

Congruency

Consistency

CQP

CRC

CRM

CRM Objectives

CRM Procedure

CRM Skill

fuel quantity or other flight critical items. Bottom Line may be
developed into a CRM procedure under ACRM.

A specific briefing such as the Takeoff Brief or the Approach
Briefing. Under ACRM, CRM procedures may be added to certain
briefs.

Those mental skills that are a prerequisite to performing a task or
subtask. Most skills have both cognitive and non-cognitive
components, but a cognitive skill has a substantial mental
component.

In Event Sets, conditions are the elements that provide the realism
and operational relevance. Event set conditions include visibility,
wind, turbulence, traffic, and other elements that further constrain
the operational environment.

Assessment of the distribution of the ratings of each rater as
compared to that of the group. Complete congruency is
represented by the number 1.

Correlation between rates representing the degree of consistent
shifting of responses across items. Complete correlation is
represented by the number 1.

Continuing Qualification Program - The ongoing program during
which the proficiency objectives are trained and evaluated. A
continuing qualification cycle may last two years and be made up
of two evaluations taking place at 12-month intervals.

Camera-Ready Copy - The final version of the procedure, QRH,
QRC, or guide that is sent to the printers for reproduction.

Crew Resource Management - The effective use of all resources to
include human and other aviation system resources.

Training objectives related to CRM or the CRM Skills, the crew
and team elements.

Procedures developed to emphasize specific CRM elements by
incorporating them into SOP for normal as well as abnormal and
emergency flight situations.

Crew performance elements associated with the more cognitive
and management aspects of flying. These skills are contrasted with
Technical Skills associated with the more psychomotor aspects.
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Distracters

DOT

EO

Event Set

FAA

First Look

FOM
FSM
GPWS
ICAO

I/E

IRR

ISD

Knowledge

KSA

LOE

Events used in an event set to hide the trigger or to increase crew
workload or distraction for critical tasks.

Department of Transportation.

Enabling Objective - A lower level learning or training objective
that is required to achieve higher level objectives such as
Supporting or Terminal Proficiency Objectives.

A relatively independent segment of a scenario made up of several
events including a Trigger, possible Distracters, and Conditions.

Federal Aviation Administration.

Initial look at crew proficiency, generally specific maneuvers in a
PC or Maneuver Validation. With First Look, individuals are
generally allowed to repeat maneuvers when required.

Flight Operations Manual.

Flight Standards Manual.

Ground Proximity Warning System.
International Civil Aviation Organization

Instructor/Evaluator - Those conducting the training, especially in
the simulator, as well as those providing the assessment, such as
checkairmen.

Inter-Rater Reliability - The extent to which rater data would be
replicated in other, similar situations, and thus are descriptive of
consistent phenomena.

Instructional Systems Development - A systematic process for
planning, developing, and evaluating instructional programs with
an emphasis on the required Tasks, Subtasks, Knowledge, and
Skills.

The concepts and information required to perform skills such as
recalling facts, identifying concepts, and applying rules or
principles in the appropriate context.

Knowledge, Skills, and Attitudes - (see Attitude, Knowledge, or
Skill for definitions).

Line Operational Evaluation - LOE is an evaluation of individual
and crew performance in a flight training device or flight simulator
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LOFT

LOS

Maneuver Validation

NASA

Needs Questionnaire

NTSB

Observable Behavior

Organizational Survey

PAD
PC
PF

Phase of Flight

PIC

PNF

conducted during real-time LOS under an approved AQP program
as described in SFAR 58. The LOE must be designed by an
approved design methodology described as a part of the AQP.

Line-Oriented Flight Training - Under AQP, LOFT is categorized
by Qualification LOFT and Recurrent LOFT. Both types of LOFT
are conducted as a line mission, allow for minimum or no input
from the facilitator during the session, and are conducted for
training, not evaluation, purposes.

Line Operational Simulation - A simulator training session
conducted in a “line environment” setting. LOS includes Line
Oriented Flight Training (LOFT), Line Operational Evaluation
(LOE) and Special Purpose Operational Training (SPOT).

A simulator evaluation of technical maneuvers, usually a required
part of recurrent training in the U.S.

National Aeronautics and Space Administration.

A questionnaire designed to collect data about own airline needs in
the area of CRM training. This type of questionnaire is more
specific than the Organizational Survey and is usually given to
instructor/evaluators and checkairmen.

National Transportation Safety Board.

Individual or crew behavior used in the assessment of crew
performance. Specific Observable Behaviors may be used in the
assessment of crew performance within the context of Event Sets.

A general type of questionnaire developed in the early stages of
ACRM to collect information on how different departments view
job, safety, and training issues at their airline.

Program Audit Database.

Proficiency Check.

Pilot Flying - The pilot flying the aircraft, either PIC or SIC.

The standard stages that occur in most operational flights to
include preflight, taxi, takeoff, climb, cruise, descent, approach,
landing, and after-landing.

Pilot In Command.

Pilot Not Flying.
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POI
PPD

Proficiency Objective

QRC

QRH

Sensitivity

SIC

Skill

SME
SOP

SPO

SPOT

Standard

Standard Scale

Statement of Condition

Principal Operations Inspector.
Performance/Proficiency Database.

A statement of the behavior that must be demonstrated on the job,
including the statement of performance, conditions, and a standard.

Quick Reference Card - Brief set of guidelines and procedures,
often taking the place of memory items, used during abnormals and
emergencies.

Quick Reference Handbook - A document designed to be used in
the cockpit that specifies emergency and abnormal procedures.

Index of how accurately a rater evaluated a crew with different
levels of performance or evaluated different crews representing a
range of behaviors relative to the Standard.

Second In Command.

Goal-directed actions, both cognitive and psychomotor, that are
acquired through practice. A skill is evaluated through
performance; performance characterized by an economy of effort.

Subject Matter Expert.
Standard Operating Procedure.

Supporting Proficiency Objective - Training objective created at
the subtask level that may include the knowledge and skills in that
subtask.

Special Purpose Operational Training - SPOT is a simulator
training session designed to address specific training objectives.
SPOT may consist of full or partial flight segments depending on
the training objectives for the flight.

Parameters or criteria of performance that signifies the expected
level of individual or crew performance. Standard may also be
used as a point in a rating scale to designate the expected level of
performance.

Scale based on a Standard and used throughout most of an airline’s
assessment and rating process.

CRM procedure used in briefings to maintain situation awareness
and make the briefs relevant to the current operation conditions.
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Subtask

Systematic Differences

Task

TCAS

Technical Objectives

Technical Skill

Theme

TOC

TPO

Trigger

Conditions may include a combination of WX, airspeed, altitude,
fuel, and traffic.

Unit of work below the Task level representing a required step in
the performance of a task.

Comparison of the mean score of an individual rater with the mean
score of the group. Significant differences indicate that the
individual rates crew performance are higher or lower than the

group.

A basic unit of work with a clear beginning and ending point, a
goal, and one or more products. A task is a high-level unit for
Instructional Systems Development and includes one or more
subtasks.

Traffic alert and Collision Avoidance System.

Training objectives related to maneuvers and procedures. These
are related to, but different than, the CRM Objectives.

Maneuvers, procedures, and other crew performance elements
associated with the process of flying. These skills are contrasted
with CRM Skills that represent the more cognitive and crew
components of flying.

A higher-level training objective for a training event such as a
LOFT or LOS session.

Table of Contents.

Terminal Proficiency Objective - The highest level of definition for
a training objective. Successful accomplishment of a terminal
objective (task) includes all of its subtasks.

Instructor controlled element that defines the start of focused
observation within an Event Set.
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Summary

CRM and the Need for ACRM Training

U.S. airlines have implemented Crew Resource Management
(CRM) training with an emphasis on principles and concepts that
improve crew performance and flight safety. This has resulted in
crew requirements that have been trained and assessed as
additions to, rather than as part of, Standard Operating Procedure
(SOP). Advanced Crew Resource Management (ACRM)
provides a more integrated form of CRM by incorporating CRM
practices with normal and emergency SOP.

ACRM is a comprehensive implementation package
including the CRM procedures, training of the
instructor/evaluators, training of the crews, a standardized
assessment of crew performance, and an ongoing implementation
process. ACRM has been designed and developed through a
collaborative effort between the airline and research community.
ACRM training is an ongoing development process that provides
airlines with unique CRM solutions tailored to their operational
demands. Design of CRM procedures is based on critical CRM
principles that require emphasis in airline’s specific operational
environment. Procedures were developed to emphasize these
CRM elements by incorporating them into SOPs for normal as
well as abnormal and emergency flight situations.

As can be seen in this Manual, ACRM is an ongoing,
dynamic, development process and should not be confused with a
single set of products. The Manual does present some products
of the ACRM training development process, but these are to be
used as examples only and should not be used as a substitute for
the process. Reproducing a briefing card from another airline
will not, by itself, produce the type of organization change that
the ACRM training development process can.

FAA Evaluation of ACRM Training

The Federal Aviation Administration (FAA) has sponsored a
Grant, Analysis of CRM Procedures in a Regional Air Carrier,
conducted by a team including George Mason University and
Subject Matter Experts (SMEs) from a regional airline, a major
airline, and other research organizations. The Grant is in the
process of evaluating the effectiveness of CRM procedures in a
regional airline environment. Both the airline and the FAA are
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interested in determining whether the implementation of CRM
procedures can improve overall crew performance. Under the
Grant, the regional airline’s key CRM principles were translated
into procedures that have been implemented through ACRM
training. The regional airline involved in this Grant was
authorized to develop an innovative approach to crew training
and assessment under the Advanced Qualification Program

(AQP).

The results of this Grant have significant ramifications for
flight crew training, specifically in the area of integrated CRM
and technical skill training. The airlines have not had the
capability to perform detailed assessments of CRM skill training,
nor have they had the ability to assess different forms of CRM
training. The results of this Grant provide guidelines for the
training of CRM procedures (see Appendix A for a complete list
of the guidelines) as well as a framework for the assessment of
skill-based crew performance. With this capability to train and
assess CRM performance, airlines can become proactive and
improve training based on the assessment data rather than having
to rely exclusively on accident and incident information.

Key Elements of ACRM Training

Key elements of an ACRM program are the development of
CRM procedures, training of the instructor/evaluators, training of
the fleet crews, and assessment of crew performance based on the
airline’s operational environment. Supporting elements to the
development of ACRM training include the survey forms,
changes to the Flight Operations Manual (FOM), Flight
Standards Manual (FSM), and Quick Reference Handbook
(QRH), the Line Oriented Flight Training/Line Operational
Environment (LOFT/LOE) development process, and the Inter-
Rater Reliability (IRR) process to standardize crew assessment.
These are important supplements and examples are presented in
the appendices.

Organization of this Manual

This Training Manual is organized around the steps an airline
would follow to develop an ACRM training program. Those
steps are based on the key elements of ACRM training
development. The first two parts present background and
introductory information an airline should consider prior to
starting the development of a training program. The next four
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parts, Part 3 through Part 6, describe the actual steps, starting
with the development of the CRM procedures to their
implementation. The remainder of the document contains
examples to guide and support the development process.
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Part 1. Introduction to ACRM Training

Part 1 of the Manual explains the background of ACRM
training and describes the main elements for developing an
ACRM training program. The last section in this part outlines
the major benefits of developing and implementing ACRM
training. That section should be particularly useful for those
needing justification for implementing ACRM.

Part 1 was written for those not familiar with ACRM training
and its elements. Those with knowledge of or experience with
ACRM can jump to Part 2, Guiding the Organization, or Part 3,
Developing CRM Procedures.

Background to ACRM Training

Advancing from CRM Principles to CRM
Procedures

Most airlines emphasize CRM principles in the form of topics
V CRM principles lack  or markers. These principles include topics such as crew
performance coordination, decision making, and situation awareness. These
standards. principles are in the form of recommended practices, and crews
are encouraged to implement these practices when and how they
see fit. The resulting behavior is not always predictable, and
most airlines have found it difficult to specify standards of
performance for CRM principles.

Some operationally relevant CRM principles can be
v CRM procedures can translated into airline-specific procedures that will benefit crew

be made part of performance in certain situations. These CRM-based procedures
existing or new can be integrated with existing normal or non-normal procedures,
procedures. or they can be designed into new procedures.

The identification of CRM procedures normally starts with
existing principles and moves to forming preliminary procedures.
This process includes:

Reviewing existing CRM principles.

Identifying crew performance problem areas.
Reviewing procedures at other airlines.

Identifying possible procedural changes or additions.
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The identification of CRM procedures should first address the
most important crew performance problems. Once ACRM

\ CRM procedure training has been developed and implemented, additional CRM
identification is an procedures can be developed. CRM procedure identification
ongoing process. should be treated as an ongoing process involving the entire

organization in constantly looking for ways to improve crew
performance.

How CRM Procedures Work

ACRM is directed to the training and assessment of CRM
skills within crew training programs. CRM procedures become a
focal point in CRM training, and those procedures allow crews to
practice specific CRM behaviors both in normal and non-normal
situations. The procedures help crewmembers develop a
consistent pattern of crew coordination allowing crews to know
what to expect from each other. The CRM procedures also serve
as a constant reminder to the importance of CRM within the
operational environment.

CRM procedures are an integral part of SOP. CRM
procedures may be integrated within briefings, checklists, and
emergency or abnormal procedures, such as those found in a
QRH, the FSM, or the FOM. These procedures promote good
CRM in consistent ways during appropriate times for normal and
non-normal flight situations.

For example, crew communication and situation awareness
can be improved by requiring specific items in briefings prior to
takeoff. A takeoff brief that requires the crew to address
situationally relevant items critical to that particular takeoff can
be inserted during times with lower levels of workload. By
\ A CRM procedure havir_lg the takeoff brief address important conditi_ons related to

the airport, weather, and performance, the crew discusses those
conditions that affect the takeoff. The brief should include
specific plans for abnormals that may occur during takeoff.
Having the briefing scheduled for the lower workload period
prior to taxi helps improve situation awareness and decision
making during a critical phase of flight.

can be integrated
with the takeoff brief
to help crews
address relevant
conditions.

Part 1. Introduction to ACRM Training Page 2



Example of a CRM Procedure

CRM procedures may be embedded in a range of crew
activities. Some CRM procedures, as the one shown in this
\ CRM procedures example, are inserted into required crew briefings prior to critical

may be embedded in  times of flight such as approach/landing.

most critical crew

activities. There are a number of cases where an airline may notice a
pattern or crews are being rushed during the approach that results
in the following type of incident (from ASRS Reports):

Due to the proximity of the airport, the high indicated
airspeed, the excess alt and the flight crew’s anticipation of

the ILS 34 approach, the workload of the flight crew was
quite high...The PF descended from the published segment alt
(3500° MSL) at the 18 DME position to the published straight

in landing MDA of 2000” MSL. The FAF for the procedure
wasat the 13 DME position and the PF’s premature descent
put the aircraft 1500below the published segment alt.

The following Arrival Brief was designed to help crews
address the main conditions relevant to each arrival. The brief
was placed at the end of cruise phase when crews have more time
to review and plan for the critical conditions.

Arrival Brief

* ATIS / NOTAMS

 Brief Descent Profile

» Statement of Conditions
Select and Prioritize:
Fuel status/delays
Runway conditions
Low visibility procedures
Terrain / MSA
Convective activity
Crosswinds / windshear
Hydroplaning
Aircraft performance
GPWS/TCAS alerts

* Bottom Lines for arrival, approach & landing
» Backup Plan for arrival, approach & landing

Part 1. Introduction to ACRM Training Page 3



Elements of ACRM Training

Overview of CRM Procedures

CRM procedures, instructor/evaluator training, crew training

N q and assessment, and the ongoing implementation of ACRM for_m
CRM procedures the essential elements of ACRM. CRM procedures are the basis
may be added to or of ACRM training. They are SOPs that contain significant CRM
integrated with elements. These Procedures can be used to add required CRM to

norma: or nor:j— an airline’ briefings, calls, and checklists for normal and non-
hormal procedures. normal conditions.

It has been demonstrated that CRM procedures can be
\V CRM procedures successfully developed and fully implemented within a regional
help to brief and airline’s SOP helping to integrate the technical with the CRM
debrief technical and  performance in training, assessment, and, most importantly, in
CRM performance the operation of aircraft. CRM procedures are designed to
on an equal basis. integrate CRM with standard aircraft operation and provide

structure to crew management training and assessment. During
training, the procedures become a major focus in CRM skill
development. These procedures help crews form a set of
beneficial and predictable CRM behaviors that increase crew
coordination, communication, awareness, planning, and decision
making.

During crew assessment, CRM procedures help
instructor/evaluators brief and debrief the technical and CRM
performance more objectively. The assessment of a crew’s
procedural performance is more focused than the traditional
evaluation of general CRM markers. This permits a more
accurate understanding of crew performance leading to the
identification and development of better targeted CRM training.

Part 3 of this Manual provides guidance in developing CRM
procedures, starting with the identification of general industry
and own airline needs and moving on to the development and
finalizing of CRM procedures.

Overview of Instructor/Evaluator Training

Training of the instructor/evaluators is the key to combining
ACRM training and assessment into a well-structured training
system. For airlines implementing this approach to crew training
and assessment for the first time, the new methods can seem
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complicated and difficult to assimilate. Therefore, it is important
to identify a few basic training areas that can serve to organize
instructor/evaluator training. For the first year, the main focus of
the instructor/evaluator training can be the CRM procedures, the
LOE or other forms of assessment, and the use of a gradesheet
(such as the LOE Worksheet).

The first part of instructor/evaluator training should provide
instructor/evaluators with an understanding of ACRM. Next,
training can be developed to provide instructor/evaluators with
the knowledge and preliminary skills required to train the CRM
procedures and how to brief, administer, assess, and debrief the
LOE or other forms of ACRM assessment. Then, instructor/
evaluators should be given ample practice to build up their skills
in standardizing the assessment process using some form of IRR.
This practice can be provided initially during the final part of the
basic instructor/evaluator training. Thereafter, IRR should be
refined on a regular basis throughout standardization training in
order to maintain quality control and encourage ongoing
instructor/evaluator participation in the ACRM process.

\ Initial instructor/
evaluator training
should focus on
CRM procedures
and their
assessment.

The evaluator part of the training can be organized around the
primary IRR tools allowing the instructors to practice developing
assessment skills by working with real grading sheets, observing
the actual scenarios they will be using, and rating tapes of real
crew performance. Assessment skills should be trained in a task-
specific context providing the instructor/ evaluators with multiple
observations of the range of crew performance that they will
likely encounter.

\/ Instructor/evaluator
need substantial
practice to develop
assessment skills.

Part 4 of this Manual provides guidelines for developing
instructor/evaluator training, including the development of the
introductory modules, instructional skills development modules,
the ACRM assessment modules, and modules on
instructor/evaluator standardization.

Overview of Crew Training

Crew training under ACRM should be viewed as an extension
of existing CRM training with emphasis on the new CRM
procedures. ACRM can provide a number of training
improvements. First, the CRM procedures provide a new focus
for the training emphasizing the most critical aspects of crew
coordination and communication. By merging CRM with SOP,
ACRM training integrates CRM with the technical training,
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\ A combination of
LOE and Line
Checks provides a
complete CRM
assessment.

\/ ACRM evaluations
must be reliable and
valid.

giving both aspects equal importance.

A thorough crew training program should be based on specific
behavioral objectives such as those developed under an AQP.
Objectives are essential for training development and ultimately
direct crew performance assessment. Crew training should
present the new CRM procedures in a clear and compelling
manner, and demonstrate how the procedures improve crew
performance. This part of crew training can be based on the
concept of crew effectiveness where individual pilots improve
their coordination by developing CRM skills that lead to overall
improved crew effectiveness.

Part 5 of this Manual provides guidance in developing crew
training including how to develop the introductory modules,
modules that explain crew effectiveness in relation to CRM skills
and procedures, and modules about how crew performance will
be assessed.

Overview of Crew Assessment

Two forms of crew assessment can provide resource
management performance data within the constraints of an
operational setting. First, an LOE-based assessment allows for
the collection of a wide range of crew performance data within
the carefully designed and controlled event set environment.
This precise method of crew assessment should be augmented
with a second type of assessment, the Line Checks. Line Checks
provide valuable data about the state of the CRM procedures and
overall crew performance on the line. Line Checks, although not
as controlled as LOEs, provide an efficient method for collecting
more general crew performance data.

Crew assessment techniques are an essential part of
instructor/evaluator training and should be based on the
collection of reliable data. The IRR analysis tools (discussed in
Part 4 and in Appendix D) are designed to increase that
reliability. Computer-based IRR analysis tools can be used to
inform one or a group of instructors on how they are rating crew
performance in relation to the other raters. The IRR analysis
tools focus on rater standardization by addressing Agreement,
Congruency, and Consistency. Agreement allows
instructor/evaluators to determine how close the ratings are for
each item being rated. Congruency helps individual raters
understand how their use of the rating scale compares with the
total group of raters, and
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' ACRM should be
implemented as an
ongoing process
involving the entire
organization.

Review sessions can
help to keep key
personnel informed
about ACRM
development.

Steps can be taken
to ensure instructors
are informed and
practiced in the new
training.

Consistency shows how individual raters correlate with the
group.

Crew assessment is discussed in Part 4, dealing with the
development of instructor/evaluator training. ACRM crew
assessment is based on clear standards and the ongoing process of
collecting reliable crew performance data.

ACRM Implementation

Once CRM procedures and training have been developed,
there are a number of activities that will help ensure that ACRM
is implemented throughout the organization. From experience at
one airline it is evident that ACRM should be implemented as an
ongoing process and not as a one-shot training and SOP package.
ACRM provides a set of steps for improving crew performance
that can be reused to develop additional CRM procedures and
requires the involvement of the entire organization, not just the
training department.

To help ensure successful ACRM implementation, an airline
should make sure the organization, instructor/evaluators, and
crews are ready for the new training process. Prior to ACRM
implementation, the organization should be involved with
training scheduling an announcement of ACRM, and setting a
date when ACRM will become company SOP. From an
organizational perspective, key personnel should be kept
informed of the development progress. Review sessions with
those key personnel can help to ensure that the organization is
informed and supportive of the effort.

Instructor/evaluators represent the front line of ACRM
implementation, and steps should be taken to make sure they are
informed, practiced, and comfortable with the new training.
Experience has shown that certain activities will help develop
instructor/evaluators into a training and assessment team. These
activities include having training sessions where the
instructor/evaluators establish a good level of agreement in their
assessment of CRM performance. Accurate and timely feedback
should be given to instructors prior to and throughout ACRM
implementation. In addition, standardization meetings should be
planned to allow the instructors to voice problems and to work as
a team to identify solutions to those problems.

Part 1. Introduction to ACRM Training
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A key to ongoing successful implementation is the reporting
and use of crew performance data. Once an airline has
established that they are collecting reliable and stable data, they
should start reporting crew performance data and trends to
appropriate departments within the organization. Different types
of data and formats should be used when reporting to the crew,
the instructors, fleets, or management. When properly reported,
that data will direct changes or additions to the CRM procedures
and modifications to ACRM training.

Part 6 of this Manual provides guidance on how to implement
ACRM within the organization, discusses the important
implementation requirements, and presents considerations for
keeping a standard assessment and collecting usable performance
data.

Benefits of ACRM Training

Promoting a Standard CRM for Crews

Both training and flight operations should benefit from
ACRM. The crews are a major beneficiary in that they are
provided with a standard, proceduralized form of CRM. CRM
procedures promote a predictable form of crew coordination that
is shared and understood by all crewmembers. This results in a
more standard crew performance that helps crewmembers
participate in planning, decision making, and situation awareness.

Research has shown that predictable patterns of interaction,
especially in the area of crew communication (Kanki, Lozito, and

N Foushee, 1989) are associated with better_ per_forr_ning flightcrews.

CRM procedures It has been suggested that when communication is more

promote standard predictable it tends to be more reliable and more likely to

crew communication g cceed. CRM procedures promote that standard crew

and coordination, communication and coordination which should result in

which will improve improved crew decision making and situation awareness.

crew performance.

Standardizing CRM Training and Assessment

The airline benefits from ACRM through the development of
a standard CRM training and assessment process. CRM
procedures allow instructors to focus their training on key areas
of the operation and allow the evaluators to concentrate on well-
specified areas of crew performance. This promotes a standard
training and assessment environment.
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v ACRM provides a set
of standards for crew
performance and its
assessment.

ACRM'’s standards
can reduce instructor
workload during crew
assessment.

Frequent execution
of CRM procedures
helps crews to
develop superior
CRM skills.

One complaint about CRM training has been the lack of
objective standards leading to a range of performance and,
ultimately, to substantial variability in the effectiveness of CRM.
ACRM addresses this problem on two critical fronts by 1)
providing clear procedures for the crews to follow, and 2) giving
airlines a set of unambiguous standards for the assessment of
crew performance.

A complaint about CRM assessment has been that instructors
are provided with insufficient training and given too high a
workload during LOFT or LOE sessions. ACRM training
ensures that instructor/evaluators are given ample practice to
build up their skills in standardizing the assessment process.
This can be done initially during the final part of the basic
instructor/evaluator training, and should be done on a regular
basis thereafter under some form of standardization training.
With the standard and focused approach that ACRM gives to the
assessment process, instructors are able to manage their workload
by concentrating on the essential elements rather than trying to
assess many poorly defined concepts.

Expanding CRM Skill Practice

Once ACRM is implemented, the crews are provided with
focused opportunities to practice CRM procedures under normal,
non-normal, and training conditions. Crews, through the normal
CRM procedures, are provided with the opportunity to practice
specific CRM behaviors every time they fly. This frequent
practice of learned behaviors promotes the development of CRM
skills, skills that an airline has identified as essential to good
performance within its operational environment.

In addition, crews are provided with the opportunity to
practice good CRM behaviors under emergency and abnormal
conditions when training in flight simulators. By inserting CRM
procedures into an airline’s Quick Reference Handbook or
emergency procedures, crews are given CRM skill practice every
time they follow one of those procedures. As an example, one
airline inserted a preparation and planning cycle into certain
emergency procedures where the malfunction has a significant
impact on future phases of flight. That preparation and planning
cycle provides crews with practice in discussing the critical
conditions and stating a detailed plan for their specific situation.
This focused CRM skills practice under normal and training
conditions is designed to improve crew performance. The
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objective is for crews to develop that higher level of CRM skill to
help them manage real emergency or other non-normal situations.

Focusing on Airline-Critical Procedures

The ACRM development process is airline-specific, because
there is not a single set of CRM procedures that will address the
crew coordination needs of all airlines. This approach to ACRM

N ACRM promotes the development is aware that one size does not fit all organizations.

development of Airlines have different missions, philosophies, and SOP, and
procedures tailored ACRM development helps an airline refine its procedures to best
to specific airlines. meet its unique operational needs. ACRM development is a

process, and that process helps the entire organization focus on
the procedures that will most improve crew performance in the
airline’s operational environment.

This operational focus should be used to involve training and
flight operations in the process of improving CRM.
N Raising CRM to the Traditionally, CRM training has been the responsibility of a

level of SOP relatively small group, or in some cases an individual, within the
maghnifies the training department. ACRM training, by addressing procedures
importance of good and fundamental issues of crew performance, extends

crew communication involvement to the entire flight operations, involving those in
and coordination. standards, training, and operations. Raising CRM to the level of

SOP magnifies the importance of crew coordination and activates
all critical parts of the operation in the development, training, and
assessment process.
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Part 2. Guiding the Organization

Complete organizational involvement is required in order for
ACRM training to be successful. This involvement is needed
prior to the start of ACRM development and should follow
through to implementation and become an ongoing part of the
program. Often the need for ACRM is identified at the training
department level, so a key challenge is to communicate that need
to the rest of the organization and to establish a strong
commitment from top management on down.

Part 2 has been written for individuals who have not
established a CRM training program at an airline, and is based on
some useful lessons learned through working with an airline over
a four-year period. Those with experience in this area can move
on to Part 3, Developing CRM Procedures.

Guiding the Organization

* Developing Organizational Commitment......page 12
* Integrating ACRM within the Organization...page 16
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Developing Organizational Commitment

Preliminary Organizational Presentations

The need for an ACRM-type training program often is
identified at the training department level. Sometimes that need
Is identified by the individual or group in charge of CRM
training, and on occasion by those developing an AQP. Once the
need has been identified, training objectives and supporting data
should be organized into one or more presentations to gain
organizational support.

Your instructor/evaluator group will ultimately act as the
front line for the ACRM training program. Consider using a
group of these instructor/evaluators to help in preparing the
organizational presentations. At the very least, have
instructor/evaluators review your presentations before you show
them to management or training department supervisors.

\ Consider having
instructors help
prepare the
organizational
presentations.

Organizational presentations should include a set of higher-
level objectives, additional lower-level objectives, primary
development and implementation steps with dates, organizational
requirements, and organizational benefits. The higher-level
objectives might include some of the following:

Standardized form of CRM crew training.
Standardized form of CRM assessment.

Improved CRM skill and performance development.
Improved integration of CRM with technical training.

Additional, lower-level objectives might include:

» Updating critical briefings.

» Updating the Quick Reference Handbook (QRH).

* Improved CRM assessment training for instructor/evaluators.
* Improved reliability of instructor/evaluator ratings.

Ensuring Ongoing Management, Union, and
Inspector Commitment

Once initial organizational involvement has been established,
steps should be taken to further develop and ensure ongoing
management, union, and Principal Operations Inspector (POI)
commitment. Each airline has a different management structure
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and a unique relation with union and POI, but some common
steps can be taken to build a strong commitment for the ACRM
training program.

On the management side, an important step is to develop an
understanding of what will be achieved under ACRM training,
and then provide regular reports to show the progress and trends.
In developing the preliminary understanding it can be helpful to
provide data on current trends in training, and if CRM data is not

N Management should available, use technical data such as maneuvers to demonstrate
be informed about the type o_f crew_and instructor_data that will be collected. At
the types of many a|rI|_nes this may be the first carefully evaluated CRM
questions that can program linked to crew perf_o_rm_ance a_nd SOP. Insuch cases,
be addressed by management should be familiarized with the methods that W|_II be
CRM performance used to collect CRM pe_rformance data and the types of questions
data that can be ansvyert_ad with that type of Qata. _Use the

' commitment-building presentations to identify the types of
reports most useful to management. One important outcome of
this process is to develop strong commitment for the ACRM
program from top management on down.

On the union side, consider getting one or more union
representatives involved in the development as early as possible
in the process. In the preliminary meetings it should be
established that ACRM offers a much more complete form of
CRM training that is well integrated with the technical. Further,
crew assessments under ACRM are objective, based on SOP, and
well specified based on observable crew behaviors. Work closely
with at least one representative, and invite them to fly or ride the
new LOE or LOFT. Also invite them to be present at the ACRM
crew training course and at crew assessment sessions such as the
LOE or line check. Invite union feedback and keep them
informed as the program develops.

The working relationship with the FAA’ POl is also very
important. Some airlines have developed ambitious new training
programs only to find that the POI either does not understand the
program or does not see the need for change. The POI should be
included, informed, and consulted as soon as is practical within
the specific organization. If possible, make the POI, as with
union representatives, a part of the process. Take the time early
in the process to explain the need for the new training and make
explicit the approach that will be taken.
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Developing and Maintaining Organizational
Links

Although the need for ACRM training may originate from the
training department, links should be established with other
departments to ensure the ongoing viability of the program. The

V Both formal and main links that should be established and maintained are between
informal the ACRM training development group, the customer fleets, and
communications are  the standards department as well. Whether formal or informal, it
essential to Is important to have cooperation from the different departments
maintaining good that will be affected by the ACRM training.

organizational links.

The preliminary organizational presentations, mentioned at
the beginning of Part 2, are one of the preliminary ways to
establish links. Once the link has been established, open
communication needs to be developed and maintained. This
should be encouraged by the ACRM development team, both
formally and informally. The formal communication should
include several scheduled reviews allowing the fleet and
standards representatives to see and comment on intermediate
versions of the new CRM procedures as well as the training
materials. Other formal communications may include scheduled
briefings and other meetings to ensure that other departments are
informed of progress and issues in the development process.

Informal communication links are also important, especially
in the maintenance of flexible and strong links. During the
formal communication process, identify individuals from the
fleets and standards who are interested in the ACRM training and
who understand the advantages of cooperation between
departments. Develop these informal links by inviting interested
individuals to the informal discussions where decisions that
affect fleet policy or standards are made. These informal links
should not require additional time or meetings on the part of the
ACRM development team, and they can be essential to getting
good input and cooperation from the different departments. In
addition, identify a champion within the higher levels of the
organization who can lend strong support to the program at key
periods such as initial funding and ACRM implementation.

Involving Instructors in the Ongoing Process

Early and continuous involvement of instructor/evaluators is
the key to a well-implemented and well-received ACRM training
program. The instructors can be very helpful throughout the

Part 2. Organizational Requirements Page 14



\ Keep as many
instructors as is
practical involved in
the ACRM process.

development and implementation process, and they are the main
role models of ACRM for the crews. Ultimately, ACRM training
works best if the program becomes their idea and they are its
main architects.

A key to good instructor/evaluator involvement is to start
early and involve several of the more experienced instructors in
the initial development steps. Consider having one of these early
adopters present the ACRM training program at an instructor
meeting so the audience can concentrate on the benefits of the
new program rather than on the difficulties and issues of change.
Keep as many instructors as possible actively involved in both
the development and implementation steps.

Instructor/evaluators can be very helpful in many of the
ACRM development steps including:

* ldentifying own airline CRM training needs.

» Specifying gaps in existing procedures and documents.

* Providing feedback on the prototype CRM procedures.

» Providing input when identifying instructor/evaluator training
requirements.

* Providing SME input to the instructor/evaluator training
course development and LOFT/LOE development.

» Standardizing inter-rater reliability.

» Developing and refining the gradesheets.

Once the instructors have received their ACRM training and
the program has been implemented, there are a number of other
areas where instructors can help:

» Refining instructor/evaluator training/assessment tools.
* Providing ongoing feedback.

* Planning and establishing standardization meetings.

* ldentifying instructor and crew performance problems.
» Identifying training areas that need improvement.

» Specifying new ACRM procedures.

Part 4 explains the steps in developing instructor/evaluator
training, and shows how instructors should be involved in many
of those steps. Also, Part 6 presents the implementation and
evaluation process. Again, instructors should remain active, not
only in training and assessing ACRM, but also in being role
models and support-persons throughout the organization.
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Integrating ACRM within the Organization

Working with Management

ACRM offers the opportunity to change not only the crew’s
acceptance of CRM, but also the instructor/evaluator and
organizational understanding and involvement. Preliminary
acceptance of ACRM training should be developed into an
ongoing appreciation for the substantive changes being made in
crew performance and the meaningful data that is being reported
back to the different levels within the organization.

The previous section discusses the use of commitment-
building presentations to identify the types of reports best
understood by, and most useful to, management. The reports are
important, but they are just one part of developing an ongoing
working relationship with management. In order to establish a
vital working relationship, an understanding of the benefits of
ACRM training is important, and should be combined with a
strong level of communication between the training department
and airline management.

Airline management realizes the importance of CRM
training, especially at a general level. That is, they understand
that many accidents in commercial aviation have a human factors
or CRM component. What is more difficult to understand is the
relationship between own airline incidents and human factors.
Most airlines do not report possible or actual human factors
causes of incidents, so there can be a tendency to concentrate on a
crew’s technical problems. ACRM, over time, should bridge this
gap in understanding to help management understand the CRM
problems that impact daily operations and the training and
assessment steps that should be taken to remove those problems.
CRMto an The precise methods used to develop this understanding will vary
appreciation of what  gom airline to airline, but there are two important elements.
CRM can do for their  Fijrst the training department should establish and clearly
operations. represent to management the link between ACRM training and a

crew’ development of CRM skills. Second, a clear
understanding of the ongoing, feedback-driven nature of the
ACRM program should be developed. These two elements are
essential in establishing a good working environment with
management.

\ ACRM can help
management move
from a general
understanding of

Formal reports, discussed in the last section of this part, are
just one dimension of the required communication process.
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Informal communications and frequent updates must also be
worked into the ACRM process. The training department can
start by providing management with preliminary crew
performance data before a quarter of trend analysis data is
available. It should be made clear that the data are incomplete
and that any interpretation is preliminary. The training
department can use these update sessions to identify the types of
questions that are important to management and refine their
understanding of the ACRM training process.

Conducting an Organizational Survey

Conducting an organizational survey during the early stages
of ACRM development can help identify organizational elements

\ The organizational that need to be involved in the process. The survey can show
survey can be used which elements understand and want to be involved with the
to introduce ACRM. ACRM program and which will require more communication and

information. In addition, the organizational survey can be used to
increase organizational awareness of ACRM and its benefits in
improved safety, communications, and cooperation.

Consider using the survey development and administration
process as a way to get essential parts of the organization
introduced to the new program. You can ask key individuals
from different departments to provide material for the survey or
have them review specific survey items. Make sure that the
survey addresses issues and concerns of the flight attendants,
dispatchers, maintenance, and other key parts of the operation.

Some of the items that should be considered for inclusion in
an organizational survey are:

» Airline safety climate.

» Communication and cooperation.

» Departmental management and structure.
» Job responsibilities and standards.

» Organizational management.

» Professionalism and job performance.

» Quality and frequency of training.

Part 3 presents the steps to identify own airline needs that are
related to the conduct of the organizational survey. The
organizational survey may be planned and administered during
the identification of own airline needs. Appendix B provides
sample questions that can be used to develop the survey.
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Reporting Results to Organizational Elements

Timely, accurate, and relevant data reporting is one of the
most visible contributions an ACRM program can make to the
various organizational elements. Under ACRM it is possible to

\ Different collect a large amount of CRM performance data. In addition,
organizational the IRR tools allow airlines to analyze different dimensions of
elements require instructor/evaluator reliability. The large amount of data
different data and combined with the different forms of analysis can result in an
formatting to fully overwhelming amount of information, so the challenge is to
benefit from ACRM report the essential data in a usable format to the appropriate

reports. organizational elements.

The four main organizational elements to consider are:

» Crews and union representatives.
* Instructor/evaluators.

* Training department management.
* Fleet managers.

Consider reporting on some of the following within fleet data:

» Distribution of overall performance by position (Capt., F/O,
S/0).

» Distribution of technical performance by position.

» Distribution of CRM performance by position.

» Maneuver validation ratings by type of maneuver.

» Distribution of event set performance where there are
problems.

» Overall crew performance trends (quarterly and annually).

Consider some of the following across fleet data:

» Distribution of overall performance by fleet.

 Distribution of technical performance by fleet.

» Distribution of CRM performance by fleet.

* Maneuver validation ratings by type of maneuver and by
fleet.

» Event set performance by fleet where there are crew
performance problems.

» Overall crew performance trends by fleet.

Sections in Part 6 discuss the crew and instructor
performance data reporting process.
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Part 3. Developing CRM Procedures

Part 3 of the Manual presents the steps for developing CRM
procedures. This part has been written for those who need to
develop a set of CRM procedures at an airline. The development
process starts with identifying industry trends and own airline
needs and goes through to finalizing the actual procedures and
the media that will be used to disseminate those procedures. Two
keys to a well-managed development effort are careful planning
and good communications with the rest of the organization. The
last section in this part summarizes the CRM procedure
development guidelines.

Guiding the
Organization
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Overview of CRM Procedures Development Activities

\ All airlines should plan
these three steps: 1)
identifying CRM
needs, 2) specifying
procedures, and 3)
refining procedures.

\ Itis vital for an airline
to identify a few
operationally
significant CRM-
related performance
problems.

Planning for the Main Development Activities

The development of CRM procedures is based on airline-
specific operations, but there are several basic steps that should
be considered by all airlines. Those steps are presented in this
part, and include the identification of CRM needs, the
specification of the procedures, and the refinement of those
procedures.

Identification of CRM needs is based on the most important
crew performance problems at an airline. Training departments
may not know how to start looking for these problems, so it can
be useful to first review industry-wide reports to learn where
other airlines have the greatest crew performance problems.
Industry sources of information can help locate general problem
areas that are more likely to be accepted by an airline which
might otherwise be defensive about its own pilot population.
When several general areas have been identified, the airline can
then look at its own safety and training reports to start
pinpointing its own specific problems in those areas. The
identification of CRM problem areas is ongoing, as initial
problems are resolved and new problems surface. To ensure
initial success and long-term acceptance, it is vital for the airline
to identify a few operationally significant CRM-related
performance problems for procedure development. Once the
problems have been isolated, they are reviewed to determine if
they point to operating standards, training, or a combination of
those needs.

Specification of CRM procedures uses the airline
performance problems and CRM needs to determine the
procedures that will address them. This is the first pass at
specifying the new procedures, so the development team should
be encouraged to examine a range of possible procedures and
consider a number of different areas where these procedures
could be implemented. This is a major step for the development
team, and planning considerations include making sure the team
members have sufficient time and access to airline resources so
they can develop a credible set of initial CRM procedures.

The refinement step is based on a comprehensive review of
the CRM procedures. Individual procedures, along with other
options, must be reviewed by all departments affected by the
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changes including training, flight operations, and fleet
management departments. The refinement process is essential
for improving the CRM procedures and for gaining acceptance
across departments. These three steps require forming a broad-
based development team and continued communications with the
organization; elements are that discussed next.

Establishing a Broad-Based Development
Team

The training department, in cooperation with flight standards,
will likely perform most CRM development, but additional
members should be considered in forming the development team.
In smaller airlines, there may be only one or two individuals who
have the time to work on CRM procedure development, but it can
be better to have more individuals working as a team rather than
only one person doing all the work.

There are several reasons to consider a team approach to
developing CRM procedures and the ACRM training as well.

\ Consider forming a First, with just one person you risk losing the entire effort if that
CRM procedures person moves to another department or airline. Also, when the
development team development is performed by just one person, it can be more
rather than having difficult to establish the links to other departments and ACRM
just one developer. can be perceived as just a one-person effort rather than an

organizational effort.

The functions of the CRM procedures development team
include developing the CRM procedures, building links
throughout the organization, and providing input for the ACRM
training development. At smaller airlines it is more likely that
the CRM procedures development team will go on to develop
much of the ACRM program. At larger organizations, where
functions are more specialized, the procedures development team
will become a resource for the individuals who develop instructor
and crew ACRM training.

Working within a team can facilitate this development
process. A successful team can help to distribute the effort
beyond the training department to other areas of the organization.
Also, a team can ensure continuity in the development effort,
even when some of the members are not present. Finally, a
successful team can achieve more than just the sum of its
individual members, thus providing the airline with a more
efficient way of developing the CRM procedures.
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Ensuring Organizational Communication and
Coordination

Good communication with key elements of the organization
ensures a well-coordinated effort. Communication starts at the
beginning of the process with activities such as the preliminary
presentations (see Part 2) and continues throughout the ACRM
program. The CRM procedures development team should
establish formal as well as informal communications to achieve
ongoing, open communication with the main elements of the
organization.

Formal communication should include several scheduled
reviews, allowing the fleet and standards representatives to see
and comment on intermediate versions of the new CRM
procedures. Other formal communications may include
scheduled briefings and meetings to ensure that other relevant
departments are informed of progress and issues in the
development process.

Informal communications are important to maintaining
flexible and strong links. Inviting interested individuals to attend
the working sessions where decisions affecting fleet policy or
standards are made enhances communication. Those individuals
should participate in the process and be encouraged to contribute
their ideas to the development of CRM procedures. This broader
audience will ensure that the CRM development team gets input
from the rest of the organization and identifies potential problems
during the design phase rather than later in development.

Procedures Development Requirements

Outlining the Personnel Requirements

CRM procedure development has personnel, time, and budget
requirements. Lack of planning in any one of these areas can
delay or terminate the development process.

As indicated in the previous section, there can be a substantial
range in personnel requirements from just a single individual to a
team with members from key organizational departments. Even
small operations should consider the team approach that team
personnel requirements will be considered first. Developing the
first set of CRM procedures can best be managed as a small and
efficient project, and the team composition should match that
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objective. A CRM procedures development team can be formed
with three to eight members; larger airlines can work with a
larger team. However, even in the major airlines the team should
be kept manageable by not growing too large.

The composition of the team will depend on the
\ In addition to having ~ ©rganizational structure and the requirements of the development
one or more people plan, but certain departments should be able to provide valuable

from the training team members. In addition to the training department with its
department, consider  Instructors, consider someone from flight standards and someone
having someone from the safety department. If you are considering concentrating
from flight standards ~ the development effort with one fleet, an approach that can make
and flight safety. procedure development more manageable, have a representative

from that fleet on the team.

Additional team formation considerations include selecting
individuals who work well together. Concentrate on those
personnel who have show a strong interest in the project and have
experience in procedures development. Finally, have a limited
timeline (see the next subsection) and clear plan to help in your
recruitment. It is much easier for individuals to join a team when
its purpose is clear and its product will enhance the organization’s
performance.

Establishing a Development/Implementation
Timeline

A realistic and efficient timeline can help in team formation
and in getting the project off to a good start. Preliminary
timelines can be based on the development team composition and
planned activities. That preliminary timeline for those early
presentations can be used to elicit team participation. Once the
team membership has been finalized, the timeline should be
reviewed to ensure that it is compatible with the member
schedules.

Time is a limited commodity in aviation, so restricting the
amount of time needed for the development process is an
important aspect of planning. At least two areas should be
considered when making the best use of development time. First,
planning should be limited to essential activities. Second, actions
should be assigned to team members in such a way that no one
becomes overloaded and slows down the team.

\ When estimating the
timeline, limit
planning to essential
activities and do not
overload the
development team
members.
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In planning activities, consider how much time it will take the
development team to identify the needs, specify the procedures,
and refine them. If an airline already is collecting crew
performance data and has trend data for the last few years, then
that airline will not need to spend much time identifying crew
performance problem and needs. For needs identification, you
may be able to budget as little as 40 hours or as much as several
hundred hours. The second activity, specifying the CRM
procedures, has a narrower range, especially if an airline limits
the number of procedures to introduce at the start. With two to
six procedures, a good number to start with, an airline should be
able to develop the initial procedures taking about 20 hours per
procedure. The refinement process is very important and,
because it requires organizational input, may require several
hundred hours, especially in larger airlines.

In addition to estimating the amount of time required for
each step, there are a number of other considerations. Once you
have an estimate of total time, consider assigning and scheduling
the activities in such a way that some items can be performed in
parallel. Also, schedule the key products and milestones in a way
that the team can meet them at the same time so the organization
will have a sense that progress is being made.

Depending on team size and the number of hours required for
each activity, CRM procedures development should take between
one and three months. Time less than a month risks not
completing some of the essential activities, and taking much
longer than three months risks losing the interest and
commitment of the organization. A sample ACRM development
timeline might look like the Sample Timeline on the next page.
Each organization will establish a timeline to best fit the pace of
its individual departments, but a 12-month timeline is a
reasonable starting point.
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Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11

Month 12

SAMPLE ACRM DEVELOPMENT TIMELINE

GUIDING THE
ORGANIZATION

DEVELOPING
CRM
PROCEDURES

DEVELOPING
I/E
TRAINING

DEVELOPING
CREW TRAINING

IMPLEMENTING
&
EVALUATING
ACRM

Present to Organizational Elements
Conduct Organizational Survey

Establish CRM Procedures
Development Team

Determine Carrier Needs

Develop CRM Procedures

Review CRM Procedures

Establish Training Development
Team

Develop Instructor/Evaluator
Training

Develop LOFT/LOEs and
Gradesheets

Train Instructor/ Evaluators

Develop Crew Training

Train and Refine Gradesheets
Announce ACRM Program

Train Crews

Implement CRM Procedures

Hold Instructor/Evaluator
Standardization Meetings

Evaluate Crew Performance
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\ Coordinating the
introduction of new
CRM procedures
with scheduled
document updates
can greatly reduce
your costs.

Budget Considerations

The procedures development process itself can be
accomplished with a relatively small budget, but associated
elements such as changes to operations documents and training
can result in substantial expenses. With careful planning,
development and establishing the CRM procedures can be
achieved efficiently by reducing or eliminating some of the larger
expenses.

For major airlines, one change in a procedure can result in the
need to reprint one or more pages of 40,000 manuals. That could
become a very large cost, and those who do not fully support or
understand the need for CRM may use it as an argument to limit
or terminate the program. However, a strong case can be made
that procedural changes can be integrated into a scheduled
manual update for little or no additional cost.

Major airlines have scheduled Flight Operations Manuals
(FOM) updates, and if the changes proposed by the CRM
procedures are coordinated with those updates, the cost can be
greatly reduced. In addition, documentation that is normally kept
in the cockpit deteriorates over time and may have other reissue
requirements. Coordinating checklist and Quick Reference
Handbook (QRH) changes with the update cycle will further
reduce costs.

Additional considerations for managing the budget include
integrating some of the team members’ development time with
their normal responsibilities. New activities should not be
assigned without providing the hours, but ways often can be
found to replace some of the existing activities with the CRM
procedures development work. Also, the development process
should be kept on schedule; delays that can increase costs in time
and resources should be anticipated. CRM procedures
development can be the least expensive set of activities (as
compared with ACRM training). It is important to demonstrate
fiscal responsibility as the first step in the ACRM process.

Reporting to the Organization and Union

Part of a successful development process includes good two-
way communication between the CRM procedures development
team and the rest of the organization. If the development team
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\ The organization includes representatives from key parts of the organization, the
must understand the need for additional communication is substantially reduced. In

objectives of the all cases it is important that the organization understand the
ACRM program ACRM objectives and the team’s plans before or as work begins,
before or as the and it is equally important that proposed CRM procedures are
development work presented to all key departments during the refinement step.
begins.

On the management side, it is important to communicate
what the CRM procedures development team will accomplish
and then schedule reviews to show management what has been
developed. On the union side, it is important to consider
involving one or more of the union representatives in the
development of the procedures. At the very least, union
representatives should participate in the review process. In
general, union feedback should be solicited, and representatives
should be kept informed as the procedures are developed.

Identifying Industry and Own Airline Needs

Defining the Scope of the Needs Analysis

The CRM needs analysis is used to identify the most
important crew performance problems, and then determine what
form of intervention will best correct those problems. For
training departments that do not have data pointing to specific
problems, it is useful to review industry-wide reports to learn
where other airlines have crew performance problems. Industry
sources of information can help locate those general problem
areas more likely to be accepted by an airline that might
otherwise be defensive about its own pilot population. The next
subsection presents some sources that can be used for this
purpose. Then, when several general areas have been identified,
the airline can look at its own safety and training reports and start
pinpointing its own specific problems in those areas.

If an airline has crew performance and trend data for the last
few quarters or years or has good safety and incidents
information, it does not have to spend much time at the industry
level. Such airlines can focus on their own documented problem
areas. Once the problem areas have been identified at the
industry or own airline level, the airline can perform a
preliminary analysis to better identify the source or sources of the
problem. Once the problem or problems have been pinpointed,
possible solutions, in the form of CRM procedure and/or training,
should be evaluated.
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The needs analysis can be planned based on an understanding
of the airline’s background, data, and endorsement of CRM
performance. If an airline has good data and a strong CRM
program, the needs analysis should require a smaller level of
effort. If, on the other hand, the airline has no data and/or little
experience with CRM, the needs analysis may require a
substantial effort so that the results can be understood and
accepted by the organization.

It should be remembered that the identification of CRM
problem areas is ongoing, and it is vital that the airline identifies
operationally significant problems at the start of the process.
Once procedures to address those problems have been
implemented, the airline should be alert to new crew performance
problems that point to the need for additional procedures.

Reviewing NASA and NTSB Data, Reports, and
Studies

Airlines may want to obtain a snapshot of industry performance
problems before concentrating on their own airline. A number of
sources provide general accident trends as well as specific
incident information. Airlines that do not have detailed CRM
performance data can use accident analysis reports to identify
general problem areas, and then use specific aircraft accident and
incident reports to obtain the details.

In 1994, the National Transportation Safety Board (NTSB)
published a Safety Study that reviewed major U.S. airline
accidents from 1978 through 1990 (see NTSB, 1994). The study
was based on an analysis of performance and operational
environment characteristics associated with 36 accidents and 1
incident, and their analysis showed patterns that can help an
airline identify some crew performance problem areas. For
example, in about 80% of the accidents the Captain was the pilot
flying. In addition, where data was available, Captains had been
awake on average 10.5 hours, and First Officers about 10 hours.
The safety study analyzed both priory errors, such as aircraft
handling, communication, and situational awareness, and the
secondary error of monitoring/challenging. A review of the
Safety Study can help airlines identify a number of problem areas
related to their own operations.
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Additional NTSB aircraft accident reports, such as the 1993
Uncontrolled Collision with Terrain at Guantanamo Bay,
highlight some specific crew performance problems. Also, a
large number of Aviation Safety Reporting System (ASRS)
incident reports can be searched for specific operational
characteristics such as type of aircraft, flight conditions, and type
of anomaly. Once an airline has identified several problem areas,
an ASRS database search is useful to determine the reported
incidents in those areas (see Appendix G for some Sample ASRS
incident reports).

Reviewing Airline Safety and Training Reports

With the problem areas identified, either from the analysis of
industry or own airline trends, it is now time to take a closer look
at the safety and training data. The purpose of this review is to
pinpoint specific incidents or crew performance trends that will
help the CRM procedures development team better understand
the nature of the performance problem at their own airline.

Crew performance problem areas may be in several forms.
Some problems can be grouped by phase of flight, such as
runway incidents during taxi to takeoff. A review of this type of
incident should provide the main causes for such incidents. For
example, some type of distraction may be taking place, or there
may be a lack of monitoring and backup. Other problem areas
may be associated with a specific aircraft system or subsystem,
and the review will help pinpoint causal factors. For airlines
collecting more detailed CRM data, the problem area may be in
decision making or situation awareness. This review should
identify probable causes both proximal to the problem such as
“task overload,” and possibly more distal causes such as “failure
to divide flying duties.”

When existing data or reports do not point to a clear cause,
the development team should consider interviewing one or more
individuals from the department collecting the data or producing
the report. The structured interview can be a more efficient way
of collecting causal data and, if successful, should reduce or
eliminate the need to conduct a survey such as that described in
the next subsection.
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The safety and training review process can be used to
familiarize the training and safety departments with the ACRM
program and the performance problem identification process. If
structured interviews are conducted, good introductory material
should be provided to inform the interviewee about the ACRM
project and the identification of CRM procedures. The interview
process should be designed to be a positive and informative
experience, leaving the interviewee inclined to help in future
activities.

Collecting Additional Needs Data From the
Organization

After a review of what has been collected to this point, a
decision should be made about the evidence for CRM
performance problems. If the data and information can be used
to establish several patterns of crew performance problems and
there are likely causal factors, no additional data collection is
required. If, on the other hand, the data do not show a pattern, or
if there are a number of performance problems with no particular
areas of concentration, it may be useful to collect additional data
via some type of needs questionnaire.

This is a more focused effort than the organizational survey,
but results from the organizational survey can be used in the
design of the needs questionnaire. Those results can be used to
determine which departments or groups of respondents were best
able to provide CRM performance data. The organizational
survey items also should be reviewed to see if any of them could
be used in the needs questionnaire. If a questionnaire is required,
there is a good chance that the airline does not have very detailed
or conclusive CRM data. The needs questionnaire should be
designed primarily for instructors, evaluators, and check airmen,
and should investigate at least two areas: CRM performance
problems by phase or sub-phase of flight, and performance
problems by CRM topic or element area (see Appendix B for a
sample Instructor/Evaluator Questionnaire).

The phase of flight portion of the survey can ask for crew
performance problems and possible causes by phase or flight or
sub-phase. Respondents can be asked to rank or rate each phase
of flight based on frequency or severity of CRM performance
problems. The CRM topics portion of the survey should ask
about performance problems with crew decision making,
inquiries and assertiveness, leadership/followership, and
preparation/
planning. Again, respondents can be asked to rank, rate, and/or
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provide specific information for each topic (see Appendix B). As
with the data review, use this additional data collection effort to
further involve the organization. Consider asking individuals
from different departments to provide material for the
questionnaire or have them review a draft. This helps to ensure
that the survey will address a broader set of issues, including
those that concern flight attendants, dispatchers, maintenance,
and other key parts of the operation.

Identifying Primary Airline CRM Procedure
Needs

The preceding activities will provide you with sufficient data to
pinpoint the CRM problem areas and provide possible causes.
This last step is used to choose those problems that point to the
need for one or more CRM procedures. The primary
determination to be made is whether a performance problem
would be resolved best by training, equipment redesign, or
through new or modified procedures. Working with airline needs
is at a higher level than SOP; it involves understanding an
airline’s philosophy and policy to determine whether a procedural
solution is the right one for that specific operation and
organizational climate.

Determining whether a CRM procedure will alleviate a
specific performance problem in a specific organizational
environment requires reviewing all available data and
information about the CRM problem. Industry data, whether
from NTSB, NASA, the ATA, etc., can confirm the key issues,
such as phase of flight, pilot flying, operational conditions, and
general types of errors. Then airline-specific data can be used to
pinpoint where a CRM procedure might be implemented. At this
point it may be helpful to review procedures from other airlines
to determine if they have integrated CRM at those key points in
the SOP.

The exact nature of a procedure is not specified at this point,
but the development team needs to specify where a procedure
should be considered for insertion into SOP and be clear how a
CRM procedure would substantially improve crew performance.
The CRM procedures development team should be aware of the
benefits and possible liabilities of each procedure they plan to
add. Their role of identifying areas for new or modified
procedures should be tempered with the realization that too many
procedures, or ones in the wrong place, can be as dangerous as no
procedures at all.
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\ CRM procedures
may be embedded in
most critical crew
activities.

Example of a CRM Procedure Needs

In order to pinpoint the types of briefing and workload
problems that crews were having, one carrier sent out an
instructor/evaluator questionnaire similar to that in Appendix B.
They received back valuable information about the specific types
of problems observed in recurrent training. For example,
"Briefing - sets tone, calls for questions, participation
encouraged, states how SOP deviations will be handled,” was
ranked as the number one or two problem by a number of
instructors who provide the following remarks:

INSTRUCTOR ONE REMARKS: BRIEFINGS

Briefings | have seen are typically too "general" &
often fail to specifically address how a problem should
be handled. Also, I think the briefings to flight
attendants are usually cursory and often totally
inadequate.

INSTRUCTOR TWO REMARKS: BRIEFINGS

It is rare that any crew gave good briefings, therefore
there were many unanswered questions.

This same group of instructor/evaluators identified
"Workload/distractions avoided - Overload in self and others
reports. Task prioritized to deal with primary flight duties first,
recognize distractions,” as another important problem. Their
specific comments read:

INSTRUCTOR THREE REMARKS: WORKLOAD

Crews can often be distracted by an ATC call or some
other non-related distraction. | think the main reason
for this is failure to distribute and delegate specific
duties.

INSTRUCTOR FOUR REMARKS: WORKLOAD

Crew usually performs too fast. PNF usually over
loaded.
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Specifying CRM Procedures

Specifying Gaps in Existing Procedures and
Documents

With the problems, their location, and probable cause
specified, the next step is to propose one or more procedures to
address the problems. Working with the location and probable
cause, it is possible to look at the existing briefs, documents, and
procedures used in that immediate environment and determine if
a change or addition would address the performance problem.

If nothing in the current SOP addresses the specific CRM
performance problem, then there is a gap. It is also possible that
an inconsistency in procedures is actually causing the problem.
A problem with an existing procedure, such as distracting or
confusing crews in certain conditions, may also be causing a
problem. When reviewing existing SOP and documentation,
look for problems with existing procedures and lack of
consistency, as well as gaps, where the performance problem is
not being addressed. Identify the procedural causes or obstacles
to better crew performance.

Linking Needs to Procedures and Documents

For a specific performance problem, there may be several
possible systemic causes, whether gaps or inconsistencies with
existing SOP. The objective is to link the performance problem
to the most likely cause in the operational system. That linkage
should be based primarily on the need identified, based on the
organizational environment. Although ACRM emphasizes the
implementation and training of CRM procedures, developers
should keep in mind that CRM procedures are not always the best
solution. CRM procedures do offer a good solution when they
match an organizations needs based on its philosophy and
policies.

An example of modifying procedures is the case where crews
may have problems with workload management when executing
specific emergency procedures. The CRM procedures
development team might consider a range of strategies to address
that problem. First, the procedure in question could be reviewed
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\ Look prior to the
location of the
performance
problem when
considering where to
insert the procedure.

to determine if it could be simplified. The team could also look
at the division of crew responsibilities. It may be that assignment
of specific duties at the start of the procedure would help in
managing workload. If such an approach is compatible or can be
made compatible through policy modification, then that CRM
procedure links well with the organization and has a good chance
of improving the workload management problem.

Identify Points of Lower Workload for Normal
and Abnormal Conditions

Looking beyond the exact location of the problem is key to
finding the optimum solution. The point where the CRM
performance problem surfaces may not be the best place to insert
a procedure. In many cases, crew performance problems become
apparent at times of relatively high workload, and adding a
procedure at that point would only increase the crew’ workload.
The CRM procedures development team should look at points in
time prior to the buildup in workload to identify periods of lower
workload where a procedure would be more effective.

At the very least, the appropriate phase of flight should be
examined to determine the points of lower workload. In a few
situations the team may have to look at the previous phase of
flight, especially if the performance problem tends to surface at
the start of the landing phase. In such cases, the approach phase
should be reviewed to determine if there are points of low
workload where a CRM procedure could be inserted.

Developing Preliminary Procedures

With the location for the procedure identified, the next step is
to consider the appropriate form of procedure. The main forms
include briefs, calls, checklist items, guides, flows, non-normal
procedures, and other forms of quick reference items. One of
these forms should be sufficient to address most problems, but
there may be cases where the integration of two forms is less
intrusive and provides a better fit with the airline’s SOP.

In selecting the form of the procedure, consider the airline’s
overall policy and approach to standardization. For example,
some airlines place a greater emphasis on specific checklist
items, and, consequently, that may be a good format to consider.
Another airline may place greater emphasis on the flows and, for
that airline, consider introducing a CRM element into the flows.
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In a few cases, departing from an airline’s policy will actually
improve crew performance. When an airline places an emphasis
on a specific format but that format is heavily used at the needed
point in time, then consider integrating the CRM procedure into
another form.

Once the form and location are set, the content of the
procedure needs to be developed. For the first pass, all that is
required is a verbal description of the procedure with examples of
the type of wording that should be considered. In the next step,
actual prototypes are developed.

Refining CRM Procedures and Media

Preparing Prototypes of Procedures

At this point, the CRM procedure development team has a
written description of the preliminary CRM procedures.
However, clear examples or prototypes are needed to
communicate those procedures to other parts of the organization.
The prototypes are more than just a written description of the
procedures; the development team should prepare mockups of the
sample checklists, guides, or parts of manuals to clearly show
what these procedures will look like.

Prototype development is an important part of the refining
process, where the development team interacts with a range of
users to determine the best form and content for the CRM
procedures. This last step should be iterative, with the feedback
from each review being incorporated into the design to achieve
one or more CRM procedures that will be adopted by the users to
improve performance.

What is required for this step is a paper prototype of the
actual checklist, brief guide, QRH, or other form of CRM
procedure (see Appendix | for Sample QRH and Briefing Guide).
Even if the final form will be an electronic display, such as the
electronic checklists, it is not necessary to develop the prototype
in the final media unless it can be done relatively easily and
efficiently. The prototype should reflect the content and format
of the proposed CRM procedure and, in some cases may include
alternative representations. Documentation for the prototype
should also include an explanation of why the CRM procedure is
being proposed and what performance problem is being
addressed.
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Sample Prototype of Arrival Brief Procedure

The sample prototype does not have to be the finished
product, but it does need to be presented in sufficient detail so
that the development team can obtain meaningful feedback from
instructor/evaluators and other important groups within the
organization.

The following prototype was an earlier version of the Arrival
Brief presented on page 3 of this Manual. In comparing the two,
it can be see that a number of items were eventually added and

\ When reviewing a the order of items to prioritize were changed. All of those
prototype, ask changes were due to comments from those who had carefully
reviewers to give reviewed the prototype. Encourage reviewers to mark directly on
feedback in whatever e nrototype or generate a new example. In other words, give
form they are the reviewers freedom to provide feedback in whatever form they

comfortable with are most comfortable with.

PROTOTYPE
Arrival Brief

OOStatement of Condition
Select and Prioritize:

Runway conditions
Low visibility procedures
Hydroplaning
Crosswinds/windshear
Terrain/MSA
Aircraft performance
Convective activity
GPWS/TCAS alerts
Fuel status/delays

(Bottom Lines
Backup Plan
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Eliciting Instructor/Evaluator and Other User
Feedback

Two forms of feedback should be collected during this
prototype refinement stage. The first form is feedback from the
users, both pilots and instructors. This is detailed feedback, and
is generally best collected first. Once the prototype has been
refined through user feedback, the second form of feedback to be
collected is the more general organizational feedback discussed
in the next subsection.

Prototype presentations to the users allow the development
team to collect informal comments during the presentation, and
more formal, quantitative feedback through a form that can be
handed out or administered during the user feedback sessions.
The user feedback sessions should be designed and scheduled so
that the development team can collect good data in an efficient
manner. ldeally, airlines would be able to perform usability
testing, where the procedures are evaluated in some operational
or simulated context. That is not possible in most cases, so
working with small groups provides a good alternative. If
possible, the sessions should be scheduled for five to ten
individuals who are likely to work well together. Working with
too small a group (less than five) is less efficient, and the
individuals are less likely to be stimulated by a wider range of
comments. Working with too large a group (substantially more
than ten) is more difficult to manage, and the feedback will likely
cover a broad range of topics but not in depth.

In scheduling these sessions, there are a number of additional
considerations. If instructors and crews are very busy and it is
difficult to schedule a meeting, consider scheduling the prototype
feedback sessions as part of other planned meetings. If resistance
is likely from a specific group, consider having a separate session
with that group addressing their issues as soon as possible within
the feedback process.

The feedback sessions should have two parts. The first part is
a more general presentation of the CRM procedures and their
rationale, followed by encouraging users to ask questions and
make general comments. Once the group has a good
understanding of the procedures and their purpose, a form can be
administered to ask for comments or ratings about the different
aspects of the procedures. Items may include questions about the
effects of a proposed procedure on workload, ease of
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understanding the procedure, how the procedure interfaces with
the rest of the SOP, possible problems, and how the procedure
might be improved. In most cases the development team is less
interested in consensus and more interested in individual
feedback, so the forms should be completed individually and not
as part of the group discussion.

If formal user feedback sessions are not possible, consider
holding informal small group or individual sessions as pilots and
instructors are available in the training center or flight operations.
Obtaining meaningful feedback from a cross section of pilots and
instructors, either formally or informally, is critical.

Presenting Prototype CRM Procedures to the
Organization

Similar to the initial presentations, the development team
should present the refined prototype CRM procedures to the
essential elements of the organization. These prototype
presentations serves three primary purposes: 1) familiarizing the
organization with the procedures while collecting general
comments during the presentation; 2) involving the key players in
the organization in the development and feedback process; and 3)
checking on other necessary changes in training, management or
documents that should be made to fit the CRM procedure.

The primary objective is to explain the CRM procedures and
encourage organizational feedback, which tends to be more
general than the user feedback discussed in the previous
subsection. The presentations are similar to those made to the
users, but with fewer operational details and more process details.
Emphasis should be on the need for the procedures, the
development process, and the feedback process. Again, the
development team should be prepared to collect the general
comments made throughout the presentation. If difficulty in
obtaining organization support is anticipated, the development
team should consider designing a feedback form that can be
distributed during the organizational presentations. The form
should be designed to collect data in areas that may be at issue
within the organization. The results of such a form should prove
helpful in resolving specific organizational controversies or
concerns.

Preparing Final Version of Procedures

Both the general and specific feedback should be considered
in preparing the final version of the CRM procedure. With most
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of the user comments and issues having already been made, this
activity involves reviewing the general comments at the
organizational level to determine whether additional changes are
required. If there are a large number of general comments,
consider grouping them into categories and then attending first to
those categories with the greatest number of comments.

This can be used as an opportunity for final revisions and, in
the case where general comments conflict with the more specific
user data, to give more weight to the user feedback. Finally, if
some issues cannot be resolved by an examination of the
development process and feedback, consider presenting those
issues to a small group of procedure design experts. This can be
done through a letter and/or form showing the specific CRM
procedure and asking for comments about the issues.

The final version of the procedure should be prepared in
camera-ready format so they are in the precise form that will be
sent to the printers or publishers. In addition to the Camera-
Ready Copy (CRC), prepare a specification sheet stating on what
material the CRC will be printed, what type of additional
punching, tabbing, or binding will be used, and related
specifications such as color and size of printing job.

Getting Fleet-Level Approval

The fleet-level approval process is an essential step that will
vary depending on organizational requirements. If the
organization has been included in the CRM procedures
development process, fleet approval should be a routine matter of
following the submittal process. This is one reason why it is
important to have the organization and affected fleets involved
from the beginning. Some considerations include whether it
would be helpful to prepare a fleet-specific presentation, what
additional materials should be included to help the fleet approval
process, and who from the CRM procedures development team
will be the point of contact for a specific fleet. In larger
organizations, different approaches may be required for different
fleets.

Informal contacts with fleet personnel can be very useful
during this final activity in the development process. Supporters
within the fleet can ensure that the approval process is kept on
track and can help answer fleet-specific concerns or issues.
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CRM Procedures Development Guidelines

Guidelines for Identifying Own Airline Needs

1) The identification of CRM problem areas is ongoing, and to
ensure the long-term success of the ACRM program, an airline
should identify a few operationally significant CRM problems at
the beginning of the development process.

2) Airlines that do not have detailed CRM performance data
should use industry accident reports and incident summaries to
identify general problem areas, and then the airline should use
specific aircraft accident and incident reports to obtain the details.

3) When existing airline data or reports do not point to a clear
CRM cause, the development team should consider interviewing
one or more individuals from the department that collected the
data or produced the report.

4) The needs survey should be designed primarily for instructors,
evaluators, and checkairmen, and should investigate at least two
areas: 1) CRM performance problems by phase or sub-phase of
flight, and 2) performance problems by CRM topic or element.

5) The CRM procedures development team should be aware of
the benefits and possible liabilities of each procedure they plan to
add. The team’s mandate to identify areas for new or modified
procedures should be tempered with the realization that too many
procedures, or ones in the wrong place, can be as problematic as
not adding any new procedures.

Guidelines for Specifying CRM Procedures

1) For initial procedure development, an airline should first
identify weakness