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EXECUTIVE SUMMARY

In aviation, teamwork is one of the most important human factors in maintaining and
enhancing safety and efficiency. The world’s airlines have successfully implemented the
concept of Crew Resource Management (CRM) in the last 20 years. Several investigations
and studies have indicated a similar need for enhanced teamwork practices amongst Air
Traffic Management (ATM) staff. In this context ATM is understood to include Air Traffic
Services, Airspace Management and Flow Control Management.

This document reflects the work of the Team Resource Management (TRM) Task Force of
the EATCHIP Human Resources Domain and provides management and operational staff
with relevant information to consider when developing and implementing TRM.

Chapter 1 introduces the background, scope and purpose of TRM and describes the Task
Force activities, principles and work model used.

Chapter 2 describes the guidelines that form the basis for TRM development covering its
concept, strategy, training course and evolution.

Chapter 3 covers issues relevant to the implementation of TRM giving recommendations and
guidelines for its introduction, testing and evaluation, and convergence.

Chapter 4 provides an example of an outline syllabus for TRM training which can be used as
a basis by training designers.

Chapter 5 summarises the guidelines for developing and implementing TRM.

References, definitions and abbreviations can be found at the end of the document.
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1. INTRODUCTION

Over the last 20 years, airlines have been very successful in promoting the
ideas of enhanced team working practices. Nearly every airline around the
world applies the principles of Crew Resource Management (CRM) for pilots
and other operational airline staff.

This raised the question of whether a comparable concept for operational staff
would benefit the ATS/ATM system (see also Eissfeldt, 1994; Haertel &
Haertel, 1995; Helmreich; 1993; Henderson, 1988; Herschler, 1991; Hopkin,
1994; Mudge & Gidde, 1993; Ruitenberg, 1995; Tenney, 1993).

Human Resources Business Plan Task HUM.ET1.ST10 entitled “Develop an
ATS Crew Resource Management (CRM) Programme” was presented to
ECAC representatives at the first EATCHIP Human Resources Team (HRT)
meeting in March 1994.

Following from this, in July 1994, a Study Group reporting to the HRT through
the Short Term Benefits Task Force was created, to investigate the possible
benefits of and requirements for a Team Resources Management (TRM)
programme. Within its scope the TRM Study Group carried out the following
activities:

•  a literature survey concerning relevant CRM/TRM publications (Eissfeldt,
1994);

•  a teamwork-related ATC incident survey;

•  a questionnaire survey to determine the attitude of controllers to teamwork
in ATC;

•  a TRM training survey to identify current team training activities in the
ECAC States.

The results of these studies clearly indicated that failures in teamwork function
contribute to incidents and often have a negative effect on the performance of
controllers. This pointed to a definite need for a TRM training programme. In
February 1995 the Study Group produced an Interim Report (EATCHIP HRT,
1994) which was presented to the third Human Resources Team (HRT)
meeting in March 1995. The HRT agreed on this basis to establish a Team
Resource Management Task Force (TRMTF) for a twelve-month period under
its mandate. The Task Force was to report directly to the HRT and base its
work on the conclusions and recommendations of the Study Group.

1.1 Scope

This document seeks to show that the principles of Team Resource
Management (TRM) when applied to operational ATM staff has an important
influence on safety and efficiency for today’s operation. Furthermore, these
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principles should be taken into account in the future European Air Traffic
Management System (EATMS).

For these purposes TRM is defined as: Strategies for the best use of all
available resources - information, equipment and people - to optimise the
safety and efficiency of Air Traffic Services, based on the following principles:

•  developed by operational staff and human factors experts,

•  linked to human factors incident and accident investigations,

•  based on best practice from airline Crew Resource Management (CRM).

1.2 Purpose

The principal purpose of the TRM Task Force was to produce guidelines for
the development and implementation of Team Resource Management. A
secondary purpose was that the TF hoped to foster an awareness of the
benefits of TRM, to integrate TRM into the global training plan, and to give an
example of an outline syllabus on which TRM training courses could be
modelled.

1.3 Task Force Activities

The TRM Task Force, established in Summer 1995, includes ECAC State
representatives from France, Germany, Switzerland, the United Kingdom,
Eurocontrol Headquarters and the Institute for Air Navigation together with a
mixed team of active controllers, trainers and human factors experts.

1.3.1 Work Method

The Task Force adopted the Project Teamwork (PTW) method with which to
address the question: “Which aspects should we consider for TRM?”.

The Project Teamwork method enables work on complex problems to be
undertaken using visual and interactive techniques. It is a structured work
technique which provides an orderly mechanism for obtaining qualitative data
and information from groups familiar with a particular problem area. A
facilitator guides the process by which a team arrives at consensus and
commitment to decisions and actions. Each member of a team is required to
present his or her experience and concepts of the “real” situation. The wisdom
and experience of team members are key elements in developing purposeful
concepts and solutions.

PTW normally consists of six phases. Working through these phases is not
seen as a one-off exercise but rather as a cyclic and iterative process which
provides the flexibility required when addressing new developments and
requirements.
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The Task Force identified the following four phases as being sufficient for
their purposes:

1. Leading question: At the start the facilitator guides the team to find the
appropriate question in order to gather ideas on the subject.

2. Brainwriting: All team members supply as many answers to the question as
possible in written form. All ideas are allowed and criticism at this stage is
forbidden.

3. Idea explanation: The facilitator asks the team members to explain and
discuss the ideas in a structured way in order to improve common
understanding and to find common agreed definitions.

4. Clustering: The team identifies ideas of similar content to find a structure
for the subject.

1.3.2 Model of Team Resource Management

On completion of the Project Teamwork the Task Force put together a
process model of TRM-related aspects (Figure 1).
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Figure 1: Process model of Team Resource Management

The three main interlinked components of this model are:

− TRM prerequisites,
− TRM development,
− TRM implementation.
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TRM Prerequisites

TRM prerequisites seek to answer the basic question of whether there is a
need for CRM training for operational staff in ATM. As mentioned earlier this
work has already been done by the TRM Study Group and is described in an
unpublished report (EATCHIP Human Resources Team, 1994).

Guidelines for developing and implementing TRM within national ATM
organisations are now considered under the following headings:

TRM Development
− Concept
− Strategy
− Training courses
− Evolution

TRM Implementation
− Introduction
− Testing
− Evaluation
− Convergence

The following chapters provide guidelines for the development and
implementation of TRM and for each of the above-listed topics gives:

•  a brief introduction and explanation of the topic,
•  its relevance to existing knowledge and experience,
•  practical solutions summarised in the form of guidelines.
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2. GUIDELINES FOR TRM DEVELOPMENT

2.1 Concept

The sub-chapters below deal with the following TRM issues:

•  why TRM?,
•  TRM objectives,
•  teamwork in ATM,
•  teamwork and system changes.

2.1.1 Why TRM?

Crew Resource Management (CRM) on the flight deck gained much of its
impetus from the fact that there had been a number of serious incidents and
accidents in which poor communication, crew performance and inadequate
behaviour were seen as significant contributory, if not causal, factors. There is
a growing body of evidence which illustrates similar problems within ATM.
This points to the need to complement the improvements made in the air, via
CRM, with better team functioning within ATM. The point has been made
elsewhere that "It is somewhat surprising that ‘Controller Resource
Management’ did not develop in conjunction with Cockpit Resource
Management" (Helmreich et al., 1993). Although a great deal of effort and
expertise is devoted to training individuals in the technical skills necessary for
the ATM task, little, if anything, has been done to train these individuals to
function as team members. Incidents and accidents in which inadequate
teamwork has been shown to be a factor indicate that much more attention
needs to be focused on this vital area and the adoption of the title "Team
Resource Management" is intended to reflect the importance of the team in
the safe and efficient conduct of Air Traffic Management. "Now is the time to
apply the same emphasis and standards to teamwork skills that we currently
apply primarily to technical skills" (Biegalski, 1995).

2.1.1.1 TRM Benefits

Despite the evidence, it would be overly optimistic to assume that an
innovation such as TRM training would be universally adopted without a
convincing argument as to its worth to the organisation as a whole.

In summary, the main benefits of TRM are considered to be:

•  reduced teamwork-related incidents,
•  enhanced task efficiency,
•  improved use of staff resources,
•  enhanced continuity and stability of teamwork in ATM,
•  enhanced sense of working as a part of a larger and more efficient team,
•  increased job satisfaction.
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2.1.1.2 Management

While the development of CRM was brought about mainly by the recognition
that ineffective behaviour can jeopardise safety, improvements in team
performance also lead to a concomitant enhancement of efficiency. An
examination of some of the CRM elements identified by Lauber (1987) shows
that many of them have implications, not only for safety, but also for the
efficiency of the operation. These elements include such aspects as
communication and leadership, the delegation of tasks and appropriate
workload distribution, the establishment of priorities, monitoring and cross
checking, information use, the management of distraction and the avoidance
of preoccupation. Other commentators in the field have proposed other
dimensions including the use of available resources both human and in terms
of equipment, Standard Operational Procedures (SOPs), manuals etc.
Enhancements in the dimensions identified would clearly lead to greater task
efficiency and improved use of staff resources.

While safety remains of paramount importance, management has also to take
account of the relative benefits and costs of any innovation. As with many
safety-related issues, it is difficult to place a monetary value on the benefits to
be gained from the implementation of enhanced team training except perhaps
to compare it with the potential cost, in human and monetary terms, of an
incident or accident brought about by poor teamwork.

It is important that TRM is not viewed as a cosmetic and expensive "add-on"
to existing training, but rather as an integral part of the training structure and
culture within the organisation. A number of practical and relatively
inexpensive methods have been suggested (Biegalski, 1995) by which CRM
can be integrated into a company. Similar methods could be applied to the
integration of TRM. These include underlining the importance of good
teamwork at every meeting; using existing members of staff and training them
as "coaches" and advocates of team training - in the context of ATC,
supervisors and those responsible for coaching trainees would seem to be
likely candidates; utilising and adapting existing programmes to address
problems where teamwork skills have been shown to be inadequate; and,
essentially, being prepared to deal with instances of poor team performance
with the same level of concern as would be shown for any other examples of
sub-optimum performance likely to affect safety and efficiency.

The role of management support in the success of team training initiatives like
CRM cannot be overestimated. Helmreich and Foushee (1993), for example,
discovered that "several organisations in which flight operations management
made a concerted effort to communicate the nature of CRM training and the
organisation’s dedication have noted significant improvement in cockpit
management attitudes even before formal training was instituted".
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2.1.1.3 Operational Staff

In addition to making management aware of the benefits of good team
working, it is essential to convince the operational staff themselves that TRM
has something to offer them in their daily work. Controllers for example realise
the importance of good communication in a task which essentially depends for
its safe execution on the quality and accuracy of the information which is
transferred and the manner in which the various team members can
communicate. However, the need to be able to accept suggestions from
colleagues, to give and receive constructive criticism and to view the whole
task as an exercise in team performance as well as individual skill, is perhaps
less well understood. Much of the success of the process depends on the
manner in which TRM information and concepts are conveyed. The credibility
of any course will hinge on the relevance of the information provided to the
participants everyday working lives. However, in the effort to explain to
operational staff what TRM is, it is also important to make clear to them what
it is not. TRM is not, for example, a substitute for inadequate training, nor is it
intended to substitute for poor procedures and documentation nor for
inefficient management structures or loosely and inadequately defined
organisational roles. TRM is not intended as a replacement for technical
training but should complement it. It is important that TRM is shown to be a
means of increasing skill and professionalism. The increased awareness of
doing a more efficient job, coupled with an enhanced sense of working as a
part of a larger and efficient team, will also lead to improved job satisfaction
which, in itself, is likely further to improve professionalism and efficiency. This
is of benefit to the staff themselves and the organisations in which they work.

2.1.1.4 Guideline

TRM Development Guideline 1

The practical benefits of enhanced team performance for both management
and operational staff should be communicated as early as possible. This will
develop the necessary commitment to develop and reinforce TRM
throughout the organisation.

2.1.2 TRM Objectives

In order to reduce or minimise the impact of teamwork-related errors within
ATM teams a course should be introduced to train operational staff in
behavioural strategies. TRM training seeks to ensure the effective functioning
of operational staff through the timely and proficient use of all available
resources aimed at the safe and efficient flow of air traffic. Key objectives for
TRM training are to develop team-member’s attitudes and behaviour towards
enhanced teamwork skills and performance in Air Traffic Management.

Operational staff are trained in technical and procedural skills and their
abilities to cope with the various requirements of the job are usually carefully
tested by a specially designed selection procedure. Within this procedure,
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operational staff are assessed to ascertain whether they have the aptitudes
and attitudes required for the job concerned.

TRM will use these aptitudes and attitudes to help operational staff
understand and be aware of the following:

•  teamwork and how it affects team function;

•  how behaviour and attitudes can have an influence in accidents and
incidents.

After operational staff have developed the required attitudes and behavioural
skills they should then have the opportunity to practise them in a further
training programme in an operational environment.

2.1.2.1 Aims of TRM

To enable operational staff to develop an effective ATM team concept TRM
should deal with the following subjects:

Situational Awareness

•  Symptoms of loss of situational awareness and factors that can have a
positive or negative influence on awareness.

Decision-making

•  Basic principles of individual and group decision-making processes.

Communication

•  Improve communication within teams and their effect on safety.

Teamwork

•  Effects of shared mental models and strategies to develop common
understanding of typical situations that may influence efficient teamwork.

Leadership

•  Leadership, authority and assertiveness and their positive or negative
effects on teamwork depending on how it is used or misused.

Stress Management

•  Effects of stress within ATM and the skills to cope with stress-related
problems within teams.
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2.1.2.2 Guideline

TRM Development Guideline 2

The main objective of TRM for operational staff should be the development
of attitudes and behaviour which will contribute to enhanced teamwork skills
and performance in order to reduce teamwork failures as a contributory
factor in ATM-related incidents and accidents.

2.1.3 Teamwork in ATM

In the early days of Cockpit Resource Management (CRM) the definition of a
crew and their work in a team was relatively easy (Lauber, 1984). The crew
was defined as the pilot and co-pilot. In further developments of CRM the idea
of crew work was extended to the cabin crew. Cockpit Resource Management
was therefore renamed Crew Resource Management.

In ATM it is not so easy to define “team” and “teamwork”, however it is
obvious that operational staff work in team structures (Hopkin, 1987, 1995,
Ruitenberg, 1995). It is often difficult to define how many people constitute a
team, who is seen as a member of a team and what kind of “co-operative and
joint work” is regarded as teamwork.

2.1.3.1 Teams and Teamwork in ATM

The TRM study group defined a team in ATM as “a group of two or more
persons who interact dynamically and interdependently within assigned
specific roles, functions and responsibilities. They have to adapt
continuously to each other to ensure the establishment of a safe, orderly
and expeditious flow of air traffic”. Figure 2 illustrates an example of
possible teamwork relations which a single operational controller might identify
from his individual point of view.
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Figure 2: Teamwork relations in ATM

First of all one can identify teamwork between controllers and pilots. Amongst
controllers the smallest “teamwork” cell in ATM could be described as the
controllers and flight data assistants working within the same operational area.
There is also teamwork between controllers of different operational areas and
finally there is teamwork between controllers of different ATC units (ACC,
APP, TWR). Teamwork relations can also be seen between controllers and
any other operational staff (flow management, supervisors, ATM support staff
etc.).

Several authors (e.g. Johnston, 1993; Kabbani, 1995; Merrit, 1993) have
stressed the consideration of cross-cultural aspects in CRM. ATM teamwork
obviously has to deal with cross-cultural aspects. This includes not only
cultural aspects amongst ATM units of different countries and nationalities,
but also amongst different units and teams within one nation. TRM could in
this respect be an aid to understanding and dealing with the cross-cultural
aspects in an international ATM environment.

2.1.3.2 Guideline

TRM Development Guideline 3

The initial phase of TRM should concentrate on teamwork amongst air traffic
controllers. At a later stage TRM should be extended to teamwork amongst
other operational staff.
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2.1.4 Teamwork and System Changes

In future ATM systems consideration will have to be given to the impact of
systems innovations on teamwork and conversely, development in TRM will
need to take account of system changes. Although it is impossible to
anticipate all system changes, provision should be made to ensure the
continuity and stability of teamwork which enables teams to cope with system
changes in the work environment.

2.1.4.1 System Changes

New procedures and technology will certainly change the roles and functions
of controller tasks and teamwork. Changes might be expected in advanced air
and ground-based equipment, for example radiotelephony will be partly
replaced by automatic datalink. Plans for some future ATM system
concentrate primarily on support and computer assistance tools for the tasks
of individual controllers but not for teams (Hopkin, 1994). The work of the
controller might be less observable as far as collective consultation and
decision-making processes are concerned. Flexible rostering arrangements
may change the present fixed team structures into more fluid ones. Therefore
the need for training in teamwork skills will increase to maintain efficient task
performance in ATM.

2.1.4.2 Guideline

TRM Development Guideline 4

The development of the future ATM system should consider TRM principles
in order to ensure continuity and teamwork stability.

2.2 Strategy

The sub-chapters below deal with the following issues of the TRM strategy:

•  TRM training plan,
•  TRM regulations.

2.2.1 TRM Training Plan

This chapter provides details on how TRM training should be structured and
its relevance to other types of training.
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2.2.1.1 Training Phases

It is considered that there are three distinct elements to TRM training:

•  an introduction or awareness phase;

•  a practice session using practical exercises to highlight concepts taught in
the awareness phase;

•  a refresher training phase.

This strategy is similar to that used by airlines and is in accordance with
guidance issued by the FAA (1989).

The introduction or awareness phase would involve classroom type instruction
and group exercises to explain the basic concepts of TRM. In general terms
this instruction would be related to such items as situational awareness,
decision-making, communication, teamwork, leadership and stress
management.

Ideally, Team-Oriented ATC Simulator Training (TOAST) would follow on
immediately from the theoretical aspects and may involve radar or other
simulated operational environments. This aspect might be similar to the Line
Orientated Flight Training (LOFT) provided by airlines (Butler, 1993), and
involves specially designed exercises that highlight and demonstrate some of
the theoretical aspects covered in the classroom sessions.

Finally, at periods during the operational career of participants, refresher or
reinforcement training should be provided. This should be at intervals of not
more than five years and include recent teamwork-related incidents and
positive experiences.

Although this strategy is related to specific TRM training, it is essential that
TRM issues are incorporated into all training where appropriate. For example,
those courses that teach controllers instructional techniques must contain
some elements of TRM input. It is also desirable that ab initio training
considers the basic concepts of TRM in the same way it is done in the
common core content. Finally, any emergency response or continuation
training of any kind should contain TRM aspects/scenarios. TRM training may
be successfully combined with other training.
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2.2.1.2 Guideline

TRM Development Guideline 5

TRM training should comprise three phases, an introductory/awareness
phase, a practical phase and a refresher/reinforcement phase. Related
training for operational staff should contain elements of TRM.

2.2.2 TRM Regulations

The ability to work efficiently as a team member should be recognised as
essential for operational staff. The whole process of human resource
management should therefore ensure that operational staff have the best
support to help them attain this objective.

2.2.2.1 Link with Selection, Global Training Plan and Licensing

The selection process should assess personality traits most appropriate for
work in a team environment. These general aptitudes should be considered of
the utmost importance to facilitate the later acquisition of the appropriate
attitudes and behaviour in teams.

Appropriate attitudes cannot be acquired with a single training action. It is
essential to ensure the insertion of TRM training in the general training plan.
Two different populations have to be considered:

•  experienced operational staff,
•  ab initio trainees.

For the first population a training plan has to be designed to ensure that all will
benefit.

For ab initio trainees human factors issues should be part of basic and
advanced training and TRM should therefore be integrated in the global
training plan. This is taken into account in the harmonised common core
content of training for air traffic controllers.

Wherever applicable TRM training should be a mandatory part of licensing.

2.2.2.2 Guideline

TRM Guideline 6

TRM should be mandatory elements in the selection, training and licensing of
operational staff.
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2.3 Training Course

The sub-chapters below deal with the following issues of the TRM training
course:

•  objectives,
•  participants,
•  instructors,
•  scenario,
•  content,
•  tools and methods.

2.3.1 Course Content and Training Objectives

As stated previously it is recommended that the following subjects (Figure 3)
form the training content of a TRM course. For all subjects the objectives will
be stated and explained and literature references dealing with the subject
given.

Leadership

Teamwork Communi-
cation

Decision
Making

Situational
Awareness

Stress
Management

Figure 3: Content of TRM courses
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2.3.1.1 Situational Awareness

The main objectives are that course participants will be able to:

•  understand situational awareness;

•  identify symptoms of loss of situational awareness;

•  identify factors that may have a positive or negative influence on situational
awareness;

Example: Describe the effect of high and low workload on situational
awareness and develop appropriate strategies on how to prevent loss of
awareness in such situations (see also Robertson & Endsley, 1995).

•  identify hazardous attitudes and develop behavioural skills to avoid them.

Example: Identify your own personal motivations and attitudes towards job
situations and analyse the reasons for these attitudes. Counter measures
for actions and decisions based on hazardous attitudes should be
developed. There are basically five typical kinds of hazardous attitudes
(Eissfeldt et al, 1994) that are useful to analyse within TRM, these are:

•  anti-authority: "Don’t tell me what to do!"
•  impulsiveness: "I must act now, there is no time."
•  invulnerability: "It won’t happen to me."
•  macho: "I’ll show you - I can do it!"
•  resignation: "What’s the use?"

2.3.1.2 Decision-making

The main objectives are that course participants will be able to:

•  understand factors which contribute to effective team decision-making;

Example: Describe the importance of situation and risk assessment skills,
meta-cognition, shared problem models and resource management skills in
the process of team decision-making (see also Orasanu, 1993).

•  understand an example of a structured process of decision-making in
special situations.

Example: Describe the FOR-DEC model (Hoermann, 1995), which means
the analysis of Facts, Options, Risks and Benefits, Decision, Execution and
Check in special ATM-related situations such as emergencies, system
failures, unusual situations, etc. The DODAR model (Diagnosis, Options,
Decision, Assessment, Revision) could be used as an alternative example
of a structured decision-making process.
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2.3.1.3 Communication

The main objectives are that course participants will be able to:

•  identify the functions of communication and analyse how communication is
being performed within teams and how it can affect safety;

Example: Understand the main functions of communication: provide
information, establish interpersonal relationships, establish predictable
behaviour patterns and maintain attention to tasks and monitoring. (see
also Kanki & Palmer, 1993; Seamster et al., 1992). The effect of using
Standard Operational Procedures (SOPs) to communicate information and
the risk of not adhering to SOPs should be made clear in this context.

•  develop strategies on how to communicate effectively, how to intervene
efficiently in typical ATM-related situations and how to give and receive
feedback and constructive criticism.

Example: Analyse how misunderstandings can be avoided, suggestions
communicated constructively and what effects criticism can have. Barriers
to communication and ways of eliminating them should be specified.
Effective communication skills should be taught to improve interpersonal
diplomacy, appropriate assertiveness and team-oriented decision-making
in order to generate positive reinforcement and respect within a team. The
nature of information and how it is transferred should be analysed. The aim
is to make participants aware of the danger of bad or confusing
communication by presenting relevant examples that help them to develop
more efficient and safer communication strategies.

2.3.1.4 Teamwork

The main objectives are that course participants should be able to:

•  determine typical characteristics of ATM-related teamwork;

Example: Define the relevant positions and status of team members within
an ATM team and determine the different roles, duties, responsibilities and
the effect of their position in a team.

•  identify behaviour that has a negative impact on teamwork and
consequently develop and practise behavioural strategies that help to
improve effective teamwork;

Example: Identify typical attitudes and behaviours of team members that
may have positive and negative effects on teamwork (e.g. high and low
power distance, uncertainty avoidance and individualism). Their strengths
and weaknesses should be discussed and determined. Participants should
be made aware of intra- and inter-cultural differences between teams (their
own or other units and sectors). Once the skills are determined and
identified, operational staff should have the opportunity to analyse, develop
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and practise them to improve their individual teamwork style and their
attitude towards colleagues.

•  identify the importance of recognising different character types within
teams and their influence on teamwork;

Example: Demonstrate how dominant and subordinate personalities can
be identified and how various kinds of behavioural methods can help
achieve consistency to maximise efficient team operation. Point out how
dominant behaviour can have a negative impact on other team member’s
performance (i.e. the dominant controller forcing the weaker colleague to
accept more traffic than he or she is able to handle).

•  understand the meaning and differences between team identity and
corporate identity;

Example: Determine the “official rules”, “unofficial rules” and “unwritten
rules” within an ATM environment and their effect on individual behaviour
within a team.

•  understand the effect of shared mental models and develop strategies that
allow the development of common understanding of typical situations that
may influence efficient teamwork.

Example: Make participants aware of the fact that each individual can
interpret complex traffic situations differently (mental model), develop
strategies and show examples by which mental models can be shared.
Analyse the positive and negative effects on teamwork in order to facilitate
the change from an individualistic to a co-operative and effective team-
related approach. (see also Cannon-Bowers & Converse, 1993; Hackman,
1993).

2.3.1.5 Leadership

The main objectives are that course participants will be able to:

•  describe authority and assertiveness;

Example: Describe formal and informal hierarchical structures in an ATM
environment. Discuss the role of team supervisors or other team leaders
and identify specific characteristics which influence leadership within
teams. Determine the participant’s attitude towards authority, how they
define their own authority and what it means to them if they feel mistreated
(see also Hackman, 1993).

•  identify ineffective leadership.

Example: Develop strategies to avoid errors due to misunderstandings
arising from lack of authority. Develop strategies to deal with
submissiveness, assertiveness and aggressiveness.
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2.3.1.6 Stress Management

The main objectives are that course participants will be able to:

•  define job-related stress situations, explain what stress is and its effect on
teamwork;

•  develop skills to prevent stress;

•  develop skills to recognise and cope with stress situations in teams.

Example: Discuss stress coping strategies in a team environment. The
general principles of the assimilation of shocking and stressful events
should be described together with the principles of stress management
(e.g. relaxation techniques). Discuss and practise team-related exercises
dealing with stress detection and methods to help team members
overcome the problem. Determine work factors that can have an influence
on safe and efficient control decisions for themselves and team members.
Learn how to avoid stress through better planning, priority setting and
workload delegation (see also Eissfeldt, 1994: Hopkin, 1995).

2.3.1.7 Guideline

TRM Development Guideline 7

Situational awareness, decision-making, communication, teamwork,
leadership and stress management should form the mandatory subjects of a
TRM training course.

2.3.2 Course Participants

In the airline industry, the original cockpit resource management (CRM)
training was designed for and provided to pilots. As the airline industry has
gained experience with this type of training the advantages of increasing its
scope to include non-flight crew have been realised.

As a first step, cabin staff have been included in some of the training
programmes. It is understood that the scope of CRM will increase further,
possibly to include other operational staff associated with aircraft operation
such as flight dispatchers, etc. This chapter considers who within Air Traffic
Management operation should be included in the TRM training.

2.3.2.1 Participants

It is a fact that a significant number of operational staff from differing
disciplines within ATM have the potential to impact in some way on the safe
and efficient operation of the system.

While it is likely that these operational staff may all benefit from TRM, it must
be recognised that the training should be given first to those who can have a
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major influence on the ATM system. This phased introduction would allow
experience to be gained with TRM training and for the courses themselves to
evolve.

2.3.2.2 Guideline

TRM Development Guideline 8

The first phase of TRM training should be provided both to operational
controllers and supervisors and should later be extended to other operational
staff in ATM.

2.3.3 Course Instructors

A crucial factor in the acceptance of TRM as a concept is the selection of the
right instructors. Although human factors experts may be involved in the
design of a specific course, airline experience has shown that there is a high
acceptance level when the instruction given has an operational emphasis.

2.3.3.1 Instructors

Based upon airline experience, where the use of operational aircrew as
instructors has helped CRM training achieve a high acceptance level, it is
proposed that ATM operational staff should similarly be involved in training.
CRM training involving operational staff has proven to give a high degree of
credibility and acceptance.

In addition, it is important that instructors are selected with care. An instructor
should be someone with good presentation skills who is both persuasive and
aware of the problems experienced in the operational environment. An
instructor should also be open to new concepts and be convinced of the
importance and relevance of TRM training.

Having selected suitable instructors it will be necessary to provide them with
training in TRM concepts. This training, which should include input from
human factors experts, will explain TRM concepts and methods in detail, and
demonstrate the importance of this type of training. It is recommended that a
sufficient number of instructors be trained. Ideally, an instruction team should
consist of an operational staff members and a human factors experts.

2.3.3.2 Guideline

TRM Development Guideline 9

TRM instructors should be carefully selected and trained, and where possible
should be active operational staff.
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2.3.4 Course Scenario

If TRM is to be accepted by the target group it is essential that TRM principles
are seen as relevant to the everyday working life of that group. If participants
in TRM courses cannot relate what is taught to their own experience, there is
little possibility that their attitudes, and subsequently their behaviour, will
change in the desired manner and any hoped for improvement will not be
forthcoming.

There are a number of ways in which the content of TRM courses can be
tailored to make what is taught more relevant and effective. These are
discussed below.

2.3.4.1 Realistic Training Examples

One of the major difficulties in designing training courses can be in the
construction of appropriate examples and scenarios to illustrate training points
and issues. If course participants perceive the examples provided as
improbable or irrelevant, the effectiveness of the training as a whole is likely to
be significantly reduced. The use of genuine examples, suitably disidentified,
is therefore essential. The majority of units will have experienced ATM-related
incidents, or at least have access to information about incidents which
illustrate the importance of good teamwork. Ideally, a library of suitable
incidents should be built up from which course designers can select
appropriate examples that illustrate good and bad teamwork.

2.3.4.2 Updating of Examples

While it is important to use genuine scenarios to illustrate training points, it is
also vital to keep courses updated with new examples. This is particularly true
in the design and composition of refresher training courses which could lose a
good deal of their impact if only familiar examples were included. One manner
in which new material can be gathered is to encourage course participants to
provide examples from their own experience. This presupposes that the
course is run in an environment in which the participants feel sufficiently
confident to reveal information on incidents in which they themselves have
been involved. However, if the courses are conducted in an open, non-
threatening, manner it should be possible to generate this level of confidence.

2.3.4.3 Realistic Training Solutions

The main aim of the course is to teach participants how to utilise good
principles and practice in order to improve their own team functioning. When
TRM principles are being taught it is important for the instructor to recognise
the less than ideal situations in which same operational staff may operate.
Part of the process of rendering courses realistic and relevant will be by taking
account of problems which arise in day to day work. Some course participants
may work as part of a large team, others in small groups or as individuals.
TRM training should therefore be designed with sufficient flexibility to be able
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to adapt to the different needs of course participants and to recognise and
reflect the reality of the conditions under which they work.

2.3.4.4 Training Environment

Effective training requires good training materials but also depends on a
suitable environment in which course participants can practise what they have
learned. TRM involves learning and using practical skills and such skills are
best learned and maintained through their use in a realistic setting. The
adoption of Line-Oriented Flight Training (LOFT) (Butler, 1993) by the airlines
recognises this fact. A similar training environment must be envisaged for
operational staff. Training scenarios can be set up either in the simulator
(TOAST), or as part of role play, to allow course participants to practise and
develop TRM skills. These scenarios can involve both normal operation and
unusual or emergency situations where effective team functioning is vitally
important.

2.3.4.5 Guideline

TRM Development Guideline 10

Scenarios for training purposes should be realistic, relevant to course
participants and regularly updated. The provision of a simulation environment
should be considered such that participants can practise and reinforce TRM
skills in both normal and emergency situations.

2.3.5 Course Tools and Methods

The following text describes the basic tools and methods recommended for
the conduct of TRM training. Course subjects should be based on the
experience and knowledge of the participants in order to allow an efficient
transfer of the course contents to their operational environment and to play an
active role in TRM. This requires that all exercises and examples should have
a realistic link to the operational environment of the participants.

2.3.5.1 Tools and Methods

At the beginning of a course it should be made clear to participants that TRM
training is aimed at developing teamwork-related attitudes and behaviour and
is not trying to influence the participant’s personality. In addition it is
recommended that participation in certain exercises (e.g. role-plays) be on a
voluntary basis.

An important benefit of TRM is that participants receive feedback on the way
they co-operate when handling tasks and problems as a team. Feedback
should therefore not only cover the results of teamwork but also the means of
achieving it.
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The following methods are recommended to meet the objectives of the
various TRM-subjects (see also Eissfeldt et al., 1994):

Transfer of information and relevant facts, using:

•  documents and classroom teaching.

Analysis of existing behaviour and attitudes, using:

•  feedback by video,
•  self-assessment and assessment by others through role-plays.

Model-Learning, using:

•  videos on relevant incidents or accidents caused by team-related errors,
•  videos showing the positive results of effective teamwork,
•  voice recordings (communication).

Problem oriented learning, using:

•  exercises and training in the use of new behavioural strategies,
•  role-plays and groupwork,
•  simulations.

Best results can be expected within the subject of communication and
teamwork by presenting video reconstructions or recordings of incidents
accidents and in combination with simulator exercises to practise and learn
new behavioural strategies.

Teamwork exercises will also improve teamwork abilities by:

Developing tools to establish new behavioural practices:

•  checklists,
•  behavioural rules.

Instructors should ensure that subjects are presented in an easily understood
way and made relevant to the participants.

2.3.5.2 Guideline

TRM Development Guideline 11

TRM training tools and methods should include lectures, examples,
discussions, role-plays, videos on team-related errors, handouts, checklists
and simulator exercises.
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2.4 Evolution

The following sub-chapters deal with the issues of TRM evolution:

•  application,
•  evaluation,
•  extension.

2.4.1 TRM Application

Application and reinforcement of Team Resource Management should foster
enhanced teamwork performance in several respects: more positive team
culture, improved interpersonal communication and effectiveness,
commitment, improved job satisfaction and enhanced motivation of team
members. Creating and reinforcing a team-oriented workforce is a challenge
for the whole organisation. Application of TRM principles therefore needs
support from everyone involved.

2.4.1.1 Role of Management

Management plays an important role in the creation and maintenance of such
a team culture. Commitment and active support from formal and informal
leaders is crucial for successful application of TRM. Team and individual
(de)briefings, constructive feedback mechanisms, adequate leadership,
appropriate and timely interpersonal communication, and mutual respect, all
contribute to the professionalism of a team.

2.4.1.2 Work Environment

TRM should be supported by reinforcement of its principles in the operational
environment. Information and reminders like posters, flyers and booklets
should be available in every operational environment.

2.4.1.3 Incident Investigation

Incident investigation usually tries to identify technical, procedural and human
contributions. The tendency here is to focus on human limitations rather than
strengths and capabilities. Investigation data are often perceived by
operational staff as criticism rather than an opportunity to change attitudes
and behaviour. Incident investigations should therefore take TRM principles
into account and report and publish outcomes where worse was avoided
because TRM principles were successfully applied.
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2.4.1.4 Guideline

TRM Development Guideline 12

The reinforcement of TRM in the operational environment should be ensured
by management backup and support, team and individual (de)briefings,
visual reminders and feedback from incident investigations.

2.4.2 TRM Evaluation

Two different modes can be differentiated for the evaluation of a TRM
programme: the evaluation of the training course itself and the evaluation of
changes in attitude and behaviour of operational staff.

2.4.2.1 Evaluation of Training Courses

The overall quality of training can be measured as a function of four factors
and their interdependence, the training content, the training methods, the
instructional performance and awareness (see also Gregorich & Wilhelm,
1993; Schiewe, 1995). These factors can be seen as the immediate reactions
of the participants and should contain the following elements:

Training content:

•  curriculum, sequence, duration.

Training methods:

•  lectures, case studies, scenarios, examples.

Instructional performance:

•  management, delivery, facilitation and evaluation.

Awareness:

•  teamwork attitudes before and after training.

2.4.2.2 Evaluation of Attitudes and Behaviour

The evaluation of attitudes and behaviour regarding teamwork in the longer
term is far more complex than the evaluation of training courses. In ATM no
set of evaluation measures is yet agreed with which to assess these aspects
(Hopkin, 1995). A carefully selected mix of subjective and objective measures
seems to be an appropriate approach to assessing these changes.

Objective methods could consist of recording and analysing team functions -
which could include formal and informal communication within the team, co-
operative work between team members, relevant movement within the
workplace and precedence of team functions over individual ones. Such
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methods are rather time consuming and cost intensive and bear the risk of
misinterpretation as a means of measuring task performance.

Subjective methods mainly include the use of questionnaires and interviews to
assess changes in attitudes and behaviour towards teamwork aspects. They
can be economically applied and might find a higher level of acceptance by
operational staff.

With the airlines the ultimate success of CRM remains evident. Many
participants in CRM programmes rate the program highly and feel their
effectiveness is enhanced. And although there are no agreed measures to
evaluate the benefits, “no airline having set up a CRM program would now
consider killing it!” (Paries & Amalberti, 1995)

2.4.2.3 Guideline

TRM Development Guideline 13

The benefits of TRM should be maintained by continuously evaluating
training courses and the changes in attitudes and behaviour of operational
staff in the work environment.

2.4.3 TRM Extension

The evolution of TRM will proceed in two directions. After initial
implementation the target population for application of TRM will be extended.
In parallel, a refinement of the content in the light of system changes will be
necessary as a result of developments in technologies and procedures.

2.4.3.1 Extension and Refinement

After starting with supervisors and controllers TRM will be extended to other
groups. Participant feedback will be used to improve the TRM concepts and
training. Extending the target population to include information exchange
between TRM trained ATM staff and CRM trained flight crews will contribute to
this evolution.

Technology developments will complement and contribute to the evolution of
TRM concepts and training. This will facilitate the acceptance of future
changes in the ATM system and ensure the continuity and stability of
teamwork.

2.4.3.2 Guideline

TRM Development Guideline 14

As TRM training evolves, an extension of the target population and
refinement of the TRM concept in the future ATM system should be
considered.
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3. GUIDELINES FOR TRM IMPLEMENTATION

3.1 TRM Introduction

The sub-chapters below deal with the following issues of TRM introduction:

•  Awareness Phase,
•  Preparation Phase,
•  Development Phase.

3.1.1 TRM Working Groups

It is strongly recommended that each State involved in the introduction of
TRM should develop its own TRM Working Group. These groups would then
liaise with the TRM Task Force and be responsible for promoting TRM within
their respective States and undertaking the "ground work" necessary to
ensure the successful adoption of TRM principles and practice. The existence
of such groups will also help to promote a stronger feeling of TRM ownership
among the States themselves and help prevent any perception of TRM as
having been devised and developed in isolation.

3.1.2 Awareness Phase

During the awareness phase it is important that TRM is publicised to as wide
an audience as possible within the ATM community. However, it is important
that information presented and the manner in which it is conveyed are given
appropriate thought and careful development.

3.1.2.1 Target Population

One of the foremost aspects of the awareness phase is the selection of target
populations for the dissemination of information. The overall target population,
in this case, is ATM operational staff and management. The selection of a
smaller, more specific, target population for testing and evaluating the TRM
prototype course will be discussed later in this report.

3.1.2.2 Information Production

Ideally, information on TRM should be presented in a professional manner.
This could include a professionally produced video "trailer" giving a basic
introduction to the concept. This should, if possible, be produced in a
language appropriate to the audience. Although English is one of the
international languages of ATM, many of the ideas and concepts presented in
such a trailer may well be new to viewers. The aim should be to convey this
information as clearly as possible and presenting new ideas in a language
different from a viewer’s may lead to confusion and misapprehension. Since
achieving good communication is an essential part of the TRM concept, steps
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must be taken to ensure that there is no breakdown in communication during
this important awareness phase. Information must be presented in a readily
understandable format which facilitates "getting the message across" to the
target audience. With ease of communication in mind, TRM information
designed for this initial phase, should utilise words and phrases which can be
clearly and concisely translated into other languages to minimise the risk of
misunderstanding during the translation process.

In addition to the production of a video trailer, there are other, more traditional,
methods of disseminating information. These include articles in journals,
newsletters and other publications which would reach management, staff and
industrial organisations such as unions or guilds. Publication of articles should
also be supported by more face to face dissemination of information by
means of presentations and "roadshows" which should also include question
and answer sessions. Once again it is important that any presentational
materials used should be of a high quality.

3.1.2.3 Wider Publicity of the TRM Concept

Although the major target group will be ATM operational staff and
management, it is strongly recommended that TRM and human factors
concepts be disseminated among those responsible for conducting incident
and accident investigation with the aim of promoting deeper consideration of
the human factors aspects of these investigations. This would serve a dual
purpose. First and foremost, it would broaden the scope of the investigations
themselves by providing information on the human-oriented issues as well as
the technical factors and, second, it would be a useful source of information
on TRM-related problems and successes in the field which would constitute
valuable input for the future development of TRM.

3.1.2.4 Guideline

TRM Implementation Guideline 1

The awareness phase should be used to inform management, operational
staff and incident investigators by using professional and understandable
TRM information material.

3.1.3 Preparation Phase

The preparation phase should run in conjunction with the awareness phase.
This would prevent the possibility of a time interval occurring between making
the target population aware of TRM and the first TRM training. If the TRM
awareness raising exercise is successful in stimulating interest, then this
interest must not be allowed to decline because of failure to produce an
immediate follow up in the form of a TRM training course.
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3.1.3.1 Specific Target Population

Although the broad target population will already have been selected during
the awareness phase, the preparation phase will involve the selection of a
more specific group who will act as participants in the prototype training
course. It is recommended that this initial target group should be defined at an
early stage. The subsequent development of the course and the material and
examples will depend to a fairly large extent on the nature of the target group.
It is recommended that operational air traffic controllers should constitute this
initial target group. Also at this stage, decisions have to be made regarding
the precise mix of course participants. It could be argued, for example, that an
amalgamation of ACC and aerodrome staff would provide a good starting
point since bringing together controllers from different operational spheres
would help to reinforce the concept that the team in TRM is broader than the
group of immediate colleagues. Training could later be extended to other
members of ATM operational staff.

3.1.3.2 Training Course Designers

During the preparation phase it is also necessary to select suitably qualified
and experienced course designers. It is envisaged that one of the tasks of the
national TRM Working Groups would be to organise the process.

In addition to selecting course designers, support should also be sought from
human factors experts and interested operational staff to assist in the
development process.

3.1.3.3 Preparation of Course Materials

A vitally important part of this phase is the gathering and preparation of
relevant course materials. This will include:

•  incident scenarios

The selection of incident /accident scenarios for training purposes needs to
be done with some care to ensure the relevance of the scenarios to the
target participant group. These data can be obtained from participating
States which will ensure that these are examples of genuine incidents to
which the participants can relate.

To facilitate the development and refinement of future training courses it is
recommended that a database of appropriate incidents be established
which would provide the basis for expanding the training and ensuring that
refresher training courses contain new material not previously seen by
participants.
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•  evaluation material

In addition to the course material, this phase will also include the
development of suitable evaluation material. It is important that the same
evaluation materials are used by each state conducting TRM training in
order that comparisons can be made across the various courses and that
data can be combined to provide a clearer picture of the opinions of course
participants regarding the success of the training. This is discussed in more
detail in the description of the testing and evaluation phase later in this
report.

3.1.3.4 Instructors

The preparatory phase is also the time to select appropriate instructors who
will be involved in delivering subsequent courses. It is important that
instructors are selected with care since the success of the training will depend
on their ability to convey the appropriate message in a suitable manner.
Advice can be sought from the course designers and/or human factors
experts on the selection of suitable instructors since it is likely that they would
be able to advise on the necessary skills and characteristics which future
instructors should possess. Consideration should also be given at this stage
to using a team of instructors for each course rather than a single instructor.
Not only is this likely to render the training more interesting for course
participants but it can also provide a valuable opportunity to illustrate
teamwork in action.

3.1.3.5 Project Plan

The preparation phase will also involve the construction of a TRM project plan.
This can be considered in parallel with the other activities of this phase. The
project plan would consider such aspects as required manpower, the suitable
size of group to be trained, the appropriate venue for the training and also
provide a breakdown of the costs associated with achieving the desired
training aim.

3.1.3.6 Guideline

TRM Implementation Guideline 2

The preparation phase should run in conjunction with the awareness phase
and should cover the selection of target population, course designers,
material and instructors, and the design of a TRM project plan.

3.1.4 Development Phase

The prototype training course will be developed based on the
recommendations of the TRM guidelines. The objectives, content and training
methods for each section of the course will need to be defined. In this phase,
valuable input can be gained from the experience of the airlines in the
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development and conduct of CRM courses and examples of best practice
from the airlines should be incorporated. Valuable input could also be gained
from relevant ATM courses dealing with teamwork-related matters.

3.1.4.1 Training Methods and Material

Consideration should be given during this phase to the duration of the course,
the training methods by which the training is to be presented and material to
be used. Possibilities include the use of video and/or computer based
materials, coupled with a variety of training methods such as role-play and the
use of the discovery method of teaching whereby the material is presented in
such a way that course participants come to realise for themselves the
significance of what is being taught. This can be contrasted with more "direct"
methods in which the information is presented in a "pre-digested" form to the
participants thereby reducing the scope of their involvement. It is
recommended that a 3 day course should be designed utilising a variety of
training methods appropriate to the particular topics being taught (see also
paragraph 4: outlined syllabus).

3.1.4.2 Guideline

TRM Implementation Guideline 3

In the development phase objectives, details, content and methods for the
prototype training course should be defined and agreed, and the training
material should be developed.

3.2 Testing and Evaluation

The sub-chapters below deal with the following issues of the TRM testing and
evaluation phase:

•  volunteers and test design,
•  evaluation and refinement.

3.2.1 Volunteers and Test Design

After a prototype course has been developed a testing phase must be
conducted. This phase should assess whether the course fulfils its objectives
and also that its content, methods and instructional performance were
appropriate and that participants have begun to change their attitudes. This
phase requires that some ECAC States volunteer to undertake prototype
courses.
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3.2.1.1 Volunteering States

It is recommended that a minimum of 3-4 ECAC States be involved in the
testing phase in order to obtain feedback from the different organisations and
cultures within the European ATM system. An EATCHIP working group should
develop and co-ordinate the appropriate schedule and distribute and gather
the evaluation material in order to guarantee a comparable approach in the
various States.

3.2.1.2 Testing Design

In order to collect sufficient data for analysis and evaluation each volunteering
State should run 2-4 courses with 8-12 participants.

The evaluation material should consist of questionnaires to assess:

•  content (curriculum, sequence, duration),
•  methods (lectures, case studies, scenarios, examples),
•  instruction (management, delivery, facilitation, evaluation),
•  teamwork attitudes (before and after training).

3.2.1.3 Guideline

TRM Implementation Guideline 4

In the testing phase 3-4 ECAC States will be required to volunteer to conduct
prototype courses in order to gather evaluation data.

3.2.2 Evaluation of Testing Phase

Information and experience gathered during the TRM testing phase will be
collected and analysed to assist in the preparation of detailed specifications
for the TRM training course.

3.2.2.1 Evaluation of Prototype Course

The objective of the pilot scheme is to evaluate the content, methods,
instruction and teamwork attitudes of this initial TRM course and provide data
for the refinement of the final TRM training product. This data and feedback
information should be analysed by an EATCHIP working group.

Other aspects would also need to be considered during this phase. For
example, the course may have been acceptable to an Area Control Centre but
may have been less successful with staff from large or small airfields. The
techniques used for selecting and training TRM instructors should also be
examined to determine if any improvements are possible. It will also be
important to evaluate the subjective benefits of the TRM training - for
example, participants would be asked to state what they felt the benefits of
TRM training had been - what did they feel they had got from the course.
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Equally, it will be important to ask participants if anything may prevent them
applying these principles back at their units.

This phase would also allow the study and analysis of cross-cultural aspects
of TRM. States could try to find out why certain examples, methods and
instructions may be positively assessed in one organisation but less positively
in another.

3.2.2.2 Guideline

TRM Implementation Guideline 5

Experience and feedback data collected during the testing phase should be
analysed and documented in order to modify and improve the TRM training
courses.

3.3 Convergence and Implementation

The sub-chapters below deal with the following issues of the TRM testing and
evaluation phase:

•  convergence,
•  implementation.

3.3.1 Convergence

After the analysis and evaluation of the prototype course the results should be
made available to all States in order to begin the implementation of TRM
throughout ECAC.

3.3.1.1 Detailed TRM Specifications

Once the evaluation data have been collected and analysed the refined,
detailed specifications of the TRM course should be separately documented.
This document should contain a detailed syllabus describing the mandatory,
recommended and supplementary course content and material and could then
be used by each State in order to set up its own national implementation
scheme.

3.3.1.2 TRM Advisor

An EATCHIP working group could then act as a TRM advisor to support and
facilitate this process and to co-ordinate the common use of evaluation
material, incident examples, video and audio tapes and other training material.
Simulation exercises which could be used with Team-Oriented ATC
Simulation Training (TOAST) could also be shared although each organisation
will be encouraged to develop its own exercises.
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3.3.1.3 Guideline

TRM Implementation Guideline 6

In the convergence phase the results of the testing and evaluation phase
should be documented. This document should contribute to a detailed course
syllabus describing the mandatory, recommended and supplementary course
content and material.

3.3.2 Implementation

In the implementation phase each State is required to set up its own national
implementation scheme in accordance with the CIP Objective of TRM. The
scheme should be based on the detailed TRM specifications and the
experience and results of the development and testing phase.

3.3.2.1 Familiarisation Phase

The familiarisation phase should be based on the principles of the awareness
phase (see paragraph 3.1.2) in order to explain the concept of TRM to all
operational staff in each country and foster its importance. In this phase it is
equally important to use well designed information material (e.g. articles,
video, roadshows).

3.3.2.2 Integration of TRM

After having provided TRM training courses to appropriate operational staff in
the first phase it should then be integrated into the national training plan and
taught in all phases of training. At that stage it is also important to integrate
TRM principles in the selection and licensing procedures (see also paragraph
2.2.1 and 2.2.2).

3.3.2.3 Long-term Evaluation

In addition to the training evaluation after the course an analysis should be
made of the longer-term effects of TRM training courses. For example, while
the training may result in a change in attitude, it is important that a
corresponding change in behaviour take place when participants return to
their units. If this is not the case then the reasons why TRM principles are not
put into practice must be determined. Equally, it is important that any TRM-
related changes are sustained and that participants do not revert to previous
behavioural habits after a period of time. It may also be possible to
determine if the number of TRM-related incidents has reduced during the
analysis period.
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3.3.2.4 Guideline

TRM Implementation Guideline 7

The implementation phase in the ECAC States should be based on detailed
TRM specifications and the results of the testing phase. Individual States
should integrate TRM into their national training plan and selection and
licensing procedures.
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4. OUTLINED SYLLABUS OF TRM TRAINING COURSES

The following example of an outlined syllabus for TRM should be the model
upon which training designers develop training courses. Details of course
subjects can be found in chapter 2.3.1.

The sub-chapters below deal with the following issues of an outlined syllabus:

•  sequence, duration and participants,
•  content and methods,
•  course outline.

4.1 Sequence, Duration and Participants

Sequence

Based on the airlines experience in ATS/ATM and Crew Resource
Management training, TRM training subjects should be introduced in the
following sequence:

1. Introduction
2. Situational Awareness
3. Decision-making
4. Communication
5. Teamwork
6. Leadership
7. Stress Management
8. Conclusion

This order might vary following feedback at the testing phase.

Duration

The ideal course length is considered to be three days. An exact timetable,
however, should be based on the evaluation results of TRM pilot courses in
the testing phase.

Participants

The ideal number of course participants is between eight and twelve.
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4.2 Content and Methods

This sub-chapter describes the TRM course content and teaching methods.

4.2.1 Course Introduction

4.2.1.1 Content

•  describe what TRM is •  explain why TRM is needed •  state the importance
of the course in relation to safety and efficiency •  state the course objectives •
inform participants about instructors (operational staff and human factors
expert) •  inform participants about course content and timetable.

4.2.1.2 Method

•  ask participants for their expectations, i.e. how they expect to benefit from
the course •  ask participants to introduce their neighbour to the class •  use a
video to introduce TRM •  show a video of incident(s) or accidents where lack
of teamwork is a contributory factor.

4.2.2 Situational Awareness

4.2.2.1 Content

•  explain what situational awareness is •  explain the effects of high and low
workload on situational awareness •  define causes and effects of loss of
situational awareness •  identify symptoms of loss of situational awareness for
yourself and your team members •  describe actions to mitigate loss of
situational awareness.

4.2.2.2 Method

•  use lectures and presentations •  use examples •  use discussions.

4.2.3 Decision-making

4.2.3.1 Content

•  explain what decision-making is •  describe behaviour which can lead to
effective and ineffective decisions •  analyse a typical controller’s decision-
making process •  ask participants to develop a structured decision-making
process.
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4.2.3.2 Method

•  use ATM examples which require decisions •  use examples of individual and
group decision-making processes •  use a team role play to illustrate a team
decision-making process.

4.2.4 Communication

4.2.4.1 Content

•  explain the function of interpersonal and technical communication •  identify
typical methods of communication amongst operational staff and how they
can affect safety •  explain how emotions and personality traits affect
communication •  explain how to communicate and intervene effectively •
explain how to give and receive feedback •  explain the importance of active
listening.

4.2.4.2 Method

•  collect and discuss ideas •  use examples of actual incidents •  use an
exercise to illustrate biases in interpersonal communication •  collect and
analyse group results.

4.2.5 Teamwork

4.2.5.1 Content

•  explain what teams and teamwork in ATM is •  explain the advantages of
teamwork •  explain the disadvantages of inadequate teamwork •  identify roles
and functions of team members •  characterise team and corporate identity
•  describe behaviour which can have positive/negative effects on teamwork
•  explain hazardous attitudes by giving examples.

4.2.5.2 Method

•  collect and discuss ideas •  show a video demonstrating negative and
positive aspects of teamwork •  use team role play to encourage
understanding of team roles and functions •  collect and analyse group results.

4.2.6 Leadership

4.2.6.1 Content

•  explain formal and informal leadership in ATM •  explain the need for
leadership in a team •  explain the leadership roles in a team •  explain the
effects of assertiveness and give ATM examples.
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4.2.6.2 Method

•  collect and discuss ideas •  list the characteristics of a good and bad team
leader •  use videos •  use role play to illustrate lack of leadership in teams.

4.2.7 Stress Management

4.2.7.1 Content

•  explain stress and its symptoms •  explain how to recognise stress reactions
in yourself and others •  explain how different personalities cope with stress in
different ways •  explain the benefits of offering and accepting help in stress
situations •  explain the benefits of active stress management.

4.2.7.2 Method

•  collect and analyse examples from participants of stressful situations •  ask
participants what went wrong, what went right •  ask participants how they
cope with stressful situations •  provide information about stress management
techniques (e.g. relaxation).

4.2.8 Course Conclusion

4.2.8.1 Content

•  summarise the training course •  check if expectations of participants have
been met •  ask participants to fill in a TRM business card to list their personal
intentions for change in attitude and behaviour •  ask participants to fill in the
course evaluation material.

4.2.8.2 Method

•  discussion •  TRM business card (see Schiewe, 1995) •  evaluation material
(e.g. questionnaires).
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4.3 Course Syllabus

Suggested overview of a three-day TRM training course:

Day 1 Day 2 Day 3

Welcome and
Introduction

Communication Leadership

Situational
Awareness

Communication Leadership

Decision-making Teamwork Stress Management

Decision-making Teamwork Course Conclusion
and Assessment

Note: An evening programme (social events) should be envisaged to
encourage team spirit and teamwork in the TRM training course.
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5. SUMMARY OF GUIDELINES

The following is a summary of the guidelines contained in Chapters 2 and 3 of
this document.

5.1 TRM Development Guidelines

TRM Development Guideline 1

The practical benefits of enhanced team performance for both management
and operational staff should be communicated as early as possible. This will
develop the necessary commitment to develop and reinforce TRM throughout
the organisation.

TRM Development Guideline 2

The main objective of TRM for operational staff should be the development of
attitudes and behaviour which will contribute to enhanced teamwork skills and
performance in order to reduce teamwork failures as a contributory factor in
ATM-related incidents and accidents.

TRM Development Guideline 3

The initial phase of TRM should concentrate on teamwork amongst air traffic
controllers. At a later stage TRM could be extended to teamwork amongst
other operational staff.

TRM Development Guideline 4

The development of the future ATM system should consider TRM principles in
order to ensure continuity and teamwork stability.

TRM Development Guideline 5

TRM training should comprise three phases, an introductory/awareness
phase, a practical phase and a refresher/reinforcement phase. Related
training for operational staff should contain elements of TRM.

TRM Development Guideline 6

TRM should be mandatory elements in the selection, training and licensing of
operational staff.

TRM Development Guideline 7

Situational awareness, decision-making, communication, teamwork,
leadership and stress management should form the mandatory subjects of a
TRM training course.



HUM.ET1.ST10.1000-GUI-01 Guidelines for Developing and Implementing
Team Resource Management

Page 46 Released Issue Edition 1.0

TRM Development Guideline 8

The first phase of TRM training should be provided both to operational
controllers and supervisors and should later be extended to other operational
staff in ATM.

TRM Development Guideline 9

TRM instructors should be carefully selected and trained, and when possible
should be current operational staff.

TRM Development Guideline 10

Scenarios for training purposes should be realistic, relevant to course
participants and regularly updated. The provision of a simulation environment
should be considered such that participants can practise and reinforce TRM
skills in both normal and emergency situations.

TRM Development Guideline 11

TRM training tools and methods should include lectures, examples,
discussions, role-plays, videos on team-related errors, handouts, checklists
and simulator exercises.

TRM Development Guideline 12

The reinforcement of TRM in the operational environment should be ensured
by management backup and support, team and individual (de)briefings, visual
reminders and feedback from incident investigations.

TRM Development Guideline 13

The benefits of TRM should be maintained by continuously evaluating training
courses and the changes in attitudes and behaviour of operational staff in the
work environment.

TRM Development Guideline 14

As TRM training evolves, an extension of the target population and
refinement of the TRM concept in the future ATM system should be
considered.
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5.2 TRM Implementation Guidelines

TRM Implementation Guideline 1

The awareness phase should be used to inform management, operational
staff and incident investigators by using professional and understandable
TRM information material.

TRM Implementation Guideline 2

The preparation phase should run in conjunction with the awareness phase
and should cover the selection of target population, course designers, material
and instructors, and the design of a TRM project plan.

TRM Implementation Guideline 3

In the development phase objectives, details, content and methods for the
prototype training course should be defined and agreed, and the training
material should be developed.

TRM Implementation Guideline 4

In the testing phase 3-4 ECAC States will be required to volunteer to conduct
prototype courses in order to gather evaluation data.

TRM Implementation Guideline 5

Experience and feedback data collected during the testing phase should be
analysed and documented in order to modify and improve the TRM training
courses.

TRM Implementation Guideline 6

In the convergence phase the results of the testing and evaluation phase
should be documented. This document should contribute to a detailed course
syllabus describing the mandatory, recommended and supplementary course
content and material.

TRM Implementation Guideline 7

The implementation phase in the ECAC States should be based on detailed
TRM specifications and the results of the testing phase. Individual States
should integrate TRM into their national training plan and selection and
licensing procedures.



HUM.ET1.ST10.1000-GUI-01 Guidelines for Developing and Implementing
Team Resource Management

Page 48 Released Issue Edition 1.0

Intentionally left blank



Guidelines for Developing and Implementing
Team Resource Management

HUM.ET1.ST10.1000-GUI-01

Edition 1.0 Released Issue Page 49

REFERENCES

Adams, R. J., & Hwoschinsky, P. V. (1991). Information transfer limitations in
ATC. In R. S. Jensen (Ed.), Proceedings of the Sixth International
Symposium on Aviation Psychology (Vol. 1, pp. 491-496). Columbus,
OH: Ohio State University.

Biegalski, C. S. (1995). The critical factor in CRM training effectiveness (the
management factor). In N. McDonald, N. Johnston, & R. Fuller (Eds.),
Aviation psychology: Training and selection (Vol. 2, pp. 23-31).
Aldershot: Avebury Aviation.

Butler, R. E. (1993). LOFT: Full-Mission Simulation as Crew Resource
Management Training. In E. A. Wiener, B. C. Kanki, & R. L. Helmreich
(Eds.), Cockpit Resource Management (pp. 231-259). San Diego:
Academic Press.

Cannon-Bowers, J. A., & Converse, S. (1993). Shared mental models in
expert team decision-making. In N. J. Castellan (Ed.), Individual and
group decision-making (pp. 221-246). Hillsdale: Lawrence Erlbaum
Ass..

Chidester, T. R. (1993). Critical issues for CRM training and research. In E. A.
Wiener, B. C. Kanki, & R. L. Helmreich (Eds.), Cockpit Resource
Management (pp. 315-336). San Diego: Academic Press.

EATCHIP Human Resources Team (1994). TRM Study Group - Team
Resource Management in ATC (Interim report). Brussels:
Unpublished report of EUROCONTROL.

Eissfeldt, H. (1994). Team Resource Management Training - CRM-Training
für die Flugsicherung. In H. Eissfeldt, K-M. Goeters, H-J. Hoermann,
P. Maschke and A. Schiewe (Ed.), Effektives Arbeiten im Team:
Crew-Resource-Management-Training fuer Piloten und Fluglotsen
DLR Mitteilung (Vol. 94-09, pp. 97-114). Koeln: DLR.

Eissfeldt, H., Goeters, K.-M., Hoermann, H. J., Maschke, P. and Schiewe, A.
(1994). Effektives Arbeiten im Team: Crew-Resource-Management-
Training fuer Piloten und Fluglotsen DLR Mitteilung, 94-09. (Vol. 94-
09). Koeln: DLR.

FAA Federal Aviation Administration (1989). Advisory Circular - Cockpit
Resource Management training AC120-51. Washington: U.S.
Department of Transportation.

FAA Federal Aviation Administration (1995). National plan for civil aviation
human factors: An initiative for research and application. Washington:
U.S. Department of Transportation.



HUM.ET1.ST10.1000-GUI-01 Guidelines for Developing and Implementing
Team Resource Management

Page 50 Released Issue Edition 1.0

Gregorich, S. E. and Wilhelm, J. A. (1993). Crew Resource Management
Training Assessment. In E. A. Wiener, B. C. Kanki, & R. L. Helmreich
(Eds.), Cockpit Resource Management (pp. 173-198). San Diego:
Academic Press.

Hackman, J. R. (1993). Teams, leaders and organizations: New directions for
crew-oriented flight training. In E. A. Wiener, B. C. Kanki, & R. L.
Helmreich (Eds.), Cockpit Resource Management (pp. 47-69). San
Diego: Academic Press.

Haertel, C. & Haertel, G. (1995). Controller Resource Management - What
can we learn from aircrews? (Vol. DOT/FAA/AM-95/21). Washington:
U.S. Department of Transportation.

Hayward, B. (1995). Extending Crew Resource Management: An overview. In
N. McDonald, N. Johnston, &R. Fuller (Eds.), Applications of
psychology to the aviation system (Vol. 1, pp. 237-242). Aldershot:
Avebury Aviation.

Helmreich, R. L. (1993). Whither CRM? Future directions in Crew Resource
Management training in the cockpit and elsewhere. In R. S. Jensen
(Ed.), Proceedings of the Seventh International Symposium on
Aviation Psychology (Vol. 1, pp. 543-548). Columbus, OH: Ohio State
University.

Helmreich, R. L., Wiener, E. A. & Kanki, B. C. (1993). The future of crew
resource management in the cockpit and elsewhere. In E. L. Wiener,
B. C Kanki. & R. L. Helmreich (Eds.), Cockpit Resource Management
(pp. 479-501). San Diego: Academic Press.

Helmreich, R. L., Wiener, E. A. & Kanki, B. C. (1993). Why crew resource
management? Empirical and theoretical basis of human factors
training in aviation. In E. A. Wiener, B. C. Kanki, & R. L. Helmreich
(Eds.), Cockpit Resource Management (pp. 3-45). San Diego:
Academic Press.

Henderson, E. D. (1988). Air traffic controller awareness and resource
training. (Aerospace Technology Conference and Exposition).
Anaheim, CA: Society of Automotive Engineers, Inc.

Herschler, D. A. (1991). Resource Management Training for Air Traffic
Controllers. In J. A. Wise, V. D. Hopkin. & M. L. Smith (Eds.),
Automation and System Issues in Air Traffic Control (Vol. NATO
Series F 73, pp. 497-503). Berlin: Springer.

Hoermann, H.-J. (1995). FOR-DEC: A prescriptive model for aeronautical
decision-making. In R. Fuller, N. Johnston, & N. McDonald (Eds.),
Human factors in aviation operations (Vol. 3, pp. 17-23). Aldershot:
Avebury Aviation.



Guidelines for Developing and Implementing
Team Resource Management

HUM.ET1.ST10.1000-GUI-01

Edition 1.0 Released Issue Page 51

Hopkin, V. D. (1994). Organizational and team aspects of air traffic control
training. In G. E. Bradley & H. W. Hendrick (Eds.), Human Factors in
Organizational Design and Management (Vol. IV, pp. 309-314).
Amsterdam: North Holland.

Hopkin, V. D. (1995). Human Factors in Air Traffic Control. London: Taylor &
Francis.

ICAO Circular 217-AN/132 (1989). Human Factors Digest No. 2, Flight Crew
Training: Cockpit Recource Management (CRM) and Line-Oriented
Flight Training (LOFT). Montreal, Quebec: ICAO.

ICAO Circular 241-AN/145 (1993). Human Factors Digest No. 8, Human
Factors in Air Traffic Control. Montreal, Quebec: ICAO.

Johnston, N. (1993). CRM: Cross-Cultural Perspectives. In E. A. Wiener, B.
C. Kanki, & R. L. Helmreich (Eds.), Cockpit Resource Management
(pp. 367-398). San Diego: Academic Press.

Kabbani, M. (1995). Cross-cultural aspects of human factors in a multi-
national, multi-cultural airline. In N. McDonald, N. Johnston, & R.
Fuller (Eds.), Applications of psychology to the aviation system (Vol.
1, pp. 169-172). Aldershot: Avebury Aviation.

Kanki, B. G. & Palmer T. P. (1993). Communication and Crew Resources
Management. In E. A. Wiener, B. C. Kanki, & R. L. Helmreich (Eds.),
Cockpit Resource Management (pp. 99-136). San Diego: Academic
Press.

Lauber, J. (1984). Resource Management in the cockpit. Airline Pilot, 53 (9),
20-23.

Lauber, J. K. (1987). Cockpit resource management: Background studies and
rationale. In H. W. Orlady & H. C. Foushee (Eds.), Cockpit resource
management training: Proceedings of a workshop sponsored by
NASA Ames Research Center and the U.S. Air Force Military Airlift
Command (Vol. #N87-22635, pp. 5-14). San Francisco, California:

Maschke, P., Goeters, K.-M., Hoermann, H.-J., & Schiewe, A. (1995). The
development of the DLR/Lufthansa Crew Resource Management
training. In N. Johnston, R. Fuller, & N. McDonald (Eds.), Aviation
psychology: Training and selection (Vol. 2, pp. 23-31). Aldershot:
Avebury Aviation.

Merritt, A. (1993). Cross-cultural attitudes of flight crew regarding CRM. In R.
S. Jensen (Ed.), Proceedings of the Seventh International Symposium
on Aviation Psychology (Vol. 1, pp. 561-565). Columbus, OH: Ohio
State University.

Mudge, G. W. & Gidde, M. H. (1993). Control Resource Management in Air
Traffic Control. In R. S. Jensen (Ed.), Proceedings of the Seventh



HUM.ET1.ST10.1000-GUI-01 Guidelines for Developing and Implementing
Team Resource Management

Page 52 Released Issue Edition 1.0

International Symposium on Aviation Psychology (Vol. 1, pp. 517-
521). Columbus: Ohio State University.

Orasanu, J. M. (1993). Decision-making in the cockpit. In E. A. Wiener, B. C.
Kanki, & R. L. Helmreich (Eds.), Cockpit Resource Management (pp.
137-172). San Diego: Academic Press.

Orasanu, J. M. (1994). Shared problem models and flight crew performance.
In N. Johnston, N. McDonald, & R. Fuller (Eds.), Aviation psychology
in practice (pp. 255-285). Aldershot: Avebury Technical.

Pariès, J. & Amalberti, R. (1995). Recent trends in aviation safety: from
individual to organisational resources management training. (Risoe I -
series). Roskilde, Denmark: Risoe National Laboratory.

Robertson, M. M., & Endsley, M. R. (1995). The role of Crew Resource
Management (CRM) in achieving team situation awareness in aviation
settings. In R. Fuller, N. Johnston, & N. McDonald (Eds.), Human
factors in aviation operations (Vol. 3, pp. 281-286). Aldershot:
Avebury Aviation.

Ruitenberg, B. (1995). CRM in ATC - is it feasable? In R. S. Jensen (Ed.),
Proceedings of the Eighths International Symposium on Aviation
Psychology. Columbus: Ohio State University.

Schiewe, A. (1995). CRM training and transfer: the 'behavioral business card'
as an example for the transition of plans into actual behavior. In N.
Johnston, R. Fuller, & N. McDonald (Eds.), Aviation psychology:
Training and selection (Vol. 2, pp. 38-44). Aldershot: Avebury
Aviation.

Schiewe, A. (1995). On the acceptance of CRM-methods by pilots: Results of
a clusteranalysis. In R. S. Jensen (Ed.), Proceedings of the Eighths
International Symposium on Aviation Psychology. Columbus, OH:
Ohio State University.

Seamster, T. L., Cannon, J. R., Pierce, R. M. and Redding, R. E. (1992). The
analysis of en route air traffic controller team communication and
controller resource management (CRM). (Proceedings of the Human
Factors Society 36th Annual Meeting). Santa Monica, CA: Human
Factors Society.

Tenney, D. P. (1993). Air Traffic Controller Resource Management. In R. S.
Jensen (Ed.), Proceedings of the Seventh International Symposium
on Aviation Psychology (pp. 817-820). Columbus: Ohio State
University.

Wiener, E. L., Kanki, B. G. & Helmreich, R. L. (1993). Cockpit Resource
Management. San Diego: Academic Press.



Guidelines for Developing and Implementing
Team Resource Management

HUM.ET1.ST10.1000-GUI-01

Edition 1.0 Released Issue Page 53

DEFINITIONS

For the purposes of this document the following definitions shall apply:

Ability: What a person brings to the job situation without specialised, job-
specific training, education or experience. Ability, however, is already shaped
by general education or experience.

Analysis: A phase of activity which concentrates on trying to understand a
situation.

Attitude: A mental position or feeling with regard to some matter.

Communication: The most important form of social interaction, the process
of verbal or non-verbal information transfer between a sender and receiver.

Component: A recognisable part of a system which may be a sub-system or
an element.

Core Tasks: Tasks which involve the design and provision of a product and/or
service.

Cockpit (or crew) Resource Management: Using all available resources -
information, equipment, and people - to achieve safe and efficient flight
operations (Lauber, 1984).

Decision-making: The mental process by which operators recognise,
analyse, and evaluate information about themselves, the air traffic, and the
operational environment, leading to a decision.

Direct Support Tasks: Tasks which contribute to the design and provision of
the product and/or service in the short term.

Element: A system component which, at a given level of analysis, one does
not intend to divide any further.

Environment: A set of elements that affect the system but which themselves
are not controlled by it.

Event: A distinct occurrence that a person perceives and responds to in a
specific way.

Goal: A target for medium to long-term strategies. Usually it is used in general
rather than specific terms, which describe a direction to move in, rather than a
detailed quantitative objective.

Human Activity System: A system in which the main components are people
and their actions.
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Indirect Support Tasks: Tasks which contribute to the development of a
product and/or service in the longer term.

Job: A group of a certain number of core tasks, direct support tasks and
indirect support tasks which require a certain level of abilities, knowledge and
skills.

Job Family: A group of similar jobs in a job population.

Job Description: A list of tasks and their required level of abilities, knowledge
and skills which forms a specific job.

Knowledge: The job-specific content or information which a person has
gained through training, education and/or experience.

Leadership: The function taken on with a particular style by an individual, a
sub-group or a group placed in a defined situation, aiming to have a
significant influence on or even to transform the behaviour of others in order
to progress towards assigned objectives or to implement specified tasks.

Model: A description or analogy of a real or hypothetical situation, usually
formal and simplified, which is used to develop understanding.

Objective: A short-term, practical and specific target. The tactics for
achieving it may be closely prescribed. Much more detailed than a goal.

On the Job Training: The integration of previously acquired knowledge and
skills in practice under the supervision of a qualified coach in a live situation.

Operational Staff: The staff working in operational environment of ATM
comprising air traffic controllers, flight data assistants, flow manager,
operations room supervisors and ATM support staff.

Process: A series of events, actions, operations, communications, and
changing relationships in a situation.

Responsibility: The fact of being in charge of a certain job or task.

Situational Awareness: The continuous extraction of environmental
information, integration of this information with previous knowledge to form a
coherent mental picture, and the use of that picture in directing further
perception and anticipating future events.

Skill: The combination of aptitudes and knowledge after training and practice
which is required to perform a job specific task.

Strategy: A medium or long-term programme, plan or method employed
towards particular goals.
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Stress: A mismatch between the demands placed on the operator and his or
her perceived ability to cope.

Structure: The aggregate of elements in their relationship to each other in a
situation that can be regarded as more or less “fixed” over time.

Subsystem: A system component above the chosen limits of resolution,
which contains within it elements.

System: A recognisable whole of components (sub-systems and elements),
connected together in an organised way.

Systemic: Using system ideas; treating things as systems or from a systems
viewpoint.

Task: A piece of work, performed by an individual or individuals, which has a
definite beginning and end, and results in a product or a service.

Team: A team in ATM is a group of two or more persons who interact
dynamically and interdependently with assigned specific roles, functions and
responsibilities. They have to adapt continuously to each other to ensure the
establishment of a safe, orderly and expeditious flow of air traffic.

Team Resource Management: Strategies for the best use of all available
resources - information, equipment, and people - to optimise safety and
efficiency of Air Traffic Services.

Teamwork: Group effort applied to work.

Training: The systematic development of the knowledge, understanding, skill
and attitude and behaviour pattern required by an individual in order to
perform adequately a given task or a job.

Training Course: Detailed information on objectives, participants, instructors,
scenario, content, and tools and methods of a particular training, and the
mechanisms for its application.

Training plan: An outline of the training requirements, methods of
achievement and time scale for achievement. It provides an earlier more
general view than the day-to-day training programme.
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ABBREVIATIONS AND ACRONYMS

For the purposes of this document the following abbreviations and
acronyms shall apply:

A/C Aircraft

ACC Area Control Centre

APP Approach

ATC Air Traffic Control

ATCO Air Traffic Control Officer

ATM Air Traffic Management

ATS Air Traffic Services

CIP Convergence and Implementation Programme

CRM Cockpit or Crew Resource Management

DODAR Diagnosis, Options, Decision, Assessment and 
Revision

EATCHIP European Air Traffic Control Harmonisation and 
Integration Programme

EATMS European Air Traffic Management System

ECAC European Civil Aviation Conference

EUROCONTROL European Organisation for the Safety of Air Navigation

EWP EATCHIP Work Programme

FAA Federal Aviation Administration

FOR-DEC Facts, Options, Risks and Benefits, Decision, 
Execution and Check

GUI Guidelines

HF Human Factors

HRM Human Resources Management

HRT Human Resources Team



HUM.ET1.ST10.1000-GUI-01 Guidelines for Developing and Implementing
Team Resource Management

Page 58 Released Issue Edition 1.0

HMI Human Machine Interface

HUM Human Resources (EATCHIP Domain)

ICAO International Civil Aviation Organisation

IFATCA International Federation of ATC Associations

LOFT Line-Oriented Flight Training

OJT On-the-Job-Training

PTW Project Teamwork

SOP Standard Operation Procedure

TOAST Team-Oriented ATC Simulator Training
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