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FOREWORD

1. Historical background

1.1 The Procedures for Air Navigation Services — Training (PANS-TRG) are the result of the
evolution of the work initiated by the Flight Crew Licensing and Training Panel (FCLTP)
on the implementation of the training required for the pilot licences and ratings found in
Annex 1 — Personnel Licensing, including the multi-crew pilot licence (MPL).

1.2 The FCLTP, at its first meeting (Montréal, 8 to 19 December 2003), identified a clear
need for licensing and training material that, although too detailed to take the form of
Standards, was of sufficient importance to provide universal benefit to States. The need
called for material that had to be harmonized and subjected to a formal consultation and
approval process and that called for a higher level of adherence on the part of States
than that required of guidance material. The FCLTP determined that the establishment of
the PANS-TRG would be the appropriate document for use by all States.

1.3 The first amendment to the PANS-TRG was issued in 2011, following the work
undertaken by the IATA Training and Qualifications Initiative on the development of a
competency-based approach to the training and assessment of aircraft maintenance
mechanics/technicians/engineers (AMMTES), including those personnel with licensed or
authorized privileges.

1.4 Between 2006 and 2010, aeroplane accidents resulting from a loss of control in flight
(LOC-I) event were the leading cause of fatalities in commercial aviation. Recognizing the
need to identify and effectively implement mitigating strategies, the prevention of
aeroplane upsets quickly became an ICAO priority. Following extensive studies of the
LOC-I phenomena, in collaboration with Civil Aviation Authorities (CAAs), aviation
accident investigative bodies, LOC-I focus groups, industry associations, original
equipment manufacturers (OEMs), and subject matter experts from around the world, it
became readily apparent that deficiencies in current training practices were contributing
factors in most aeroplane upset-related accidents. Consequently, ICAO has introduced
improvements to existing Standards and Recommended Practices (SARPs) and
corresponding guidance material that will introduce and support aeroplane upset
prevention and recovery training (UPRT) requirements.

2. Scope and purpose

2.1 The Procedures for Air Navigation Services — Training (PANS-TRG) are complementary to
the Standards and Recommended Practices (SARPs) contained in Annex 1.

2.2 The PANS-TRG specifies, in greater detail than in the SARPs, the actual procedures to
be applied by training organizations when providing training for aeronautical personnel.
This edition, including the third amendment to PANS-TRG, contains procedures for the
development and implementation of various competency-based training programmes
designed to meet the Annex 1 requirements for the MPL and the aircraft maintenance
mechanic/technician/engineer (AMMTE) licence, as well as those flight crew training
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(vi) Training (PANS-TRG)

programmes developed under the evidence-based training (EBT) concept, which
provides an alternative means of satisfying the recurrent training requirements of Part | of
Annex 6. Amendment 3 also details the methodologies to successfully introduce both on-
aeroplane upset prevention and recovery training (UPRT) at the commercial pilot
(aeroplane) and multi-crew pilot licensing levels, as well as providing UPRT in a flight
simulation training device at the commercial air transport pilot and type rating level.
UPRT provisions are promulgated in the amendment to Annex 1 and Annex 6, Part | that
will become applicable on 13 November 2014. The information herein is further
supplemented by guidance published in the Manual on Aeroplane Upset Prevention and
Recovery Training (Doc 10011).

3. Status

3.1 The Procedures for Air Navigation Services (PANS) do not have the same status as
SARPs. While the latter are adopted by Council in pursuance of Article 37 of the
Convention on International Civil Aviation and subject to the full procedure of Article 90,
the PANS are approved by the Council and recommended to Contracting States for
worldwide application.

3.2 While the PANS may contain material that may eventually become SARPs when it has
reached the maturity and stability necessary for adoption as such, it may also comprise
material prepared as an amplification of the basic principles in the corresponding SARPs
and designed particularly to assist the user in the application of those SARPs.

4, Implementation

The implementation of PANS-TRG procedures is the responsibility of Contracting States;
they are applied in the actual training only after, and in so far as, States have enforced
them. However, with a view to facilitating their processing towards implementation by
States, they have been prepared in language that will permit direct use by the personnel
of approved training organizations and others associated with the development and
implementation of a training programme for the multi-crew pilot licence, flight crew
recurrent training, aeroplane upset prevention and recovery and the aircraft maintenance
mechanic/technician/engineer licence.

5. Publication of differences

5.1 The PANS do not carry the status afforded to Standards adopted by the Council as
Annexes to the Convention and, therefore, do not fall under the obligation imposed by
Article 38 of the Convention to notify differences in the event of non-implementation.
Attention of States is drawn, however, to the provision in Annex 15 related to the
publication, in their Aeronautical Information Publications, of lists of significant differences
between their procedures and the related ICAO procedures.

5.2 The ICAO course development methodology is based on the Instructional Systems
Design (ISD) model used for much of the competency-based training material in this
document. It is, however, acknowledged that there are a variety of ISD models that may
be equally appropriate and that States may wish to apply in the development of
competency-based training. It might also be the case that no single methodology has all
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Foreword (vii)

the elements needed and that a number of methodologies will have to be drawn upon for
the design of a particular course. In addition, methodological prescriptions are counter-
productive, as all training methodologies should display the flexibility and adaptability
needed to accommodate changes in training circumstances, goals and technology. For
this reason, differences in the systems approach methodologies and models used for the
design of competency-based training need not be published, so long as the method-
ologies contain the ISD elements that govern the three basic procedural steps of a needs
analysis, design and production, and evaluation.

6. Contents of the document

6.1 Chapter 1 — Definitions and acronyms

This chapter contains a list of terms and their technical meanings as used in this
document. In some cases, the terms are defined in other ICAO documents.

6.2 Chapter 2 — General provisions for competency-based training and assessment

6.2.1 This chapter outlines the general principles and procedures to be followed in the design
and implementation of a competency-based approach to training and assessment. It
outlines its key features and describes how the competency-based approach is to be
used by course developers, instructors, and examiners.

6.2.2 Developments in the late 1950s and 1960s in the application of systems engineering
methodologies, such as ISD and the Systems Approach to Training (SAT), to the design
of training curricula resulted in the implementation of structured, performance-based
training programmes. Competency-based training also evolved from later developments
in mastery learning and criterion-referenced testing, whereby knowledge and skills had to
be demonstrated at levels that met the entry-level occupational requirements and
assessments had to be based on observable behaviours or outcomes. The 1970s saw
the widespread use of competency-based principles in both vocational and technical
education and training in the United States which, by the 1980s and 1990s, had spread to
Europe and to other parts of the world.

6.2.3 A description of the ICAO course development methodology is provided in the
Attachment to Chapter 2. Since, as mentioned in 5.2 above, several other ISD
methodologies are available, the purpose of this document is not to prescribe the specific
methodology to be used. Instead, it outlines the elements to be included in the procedural
steps that constitute ISD methodology in general and how to apply them to the design of
a competency-based training programme.

6.3 Chapter 3 — Competency-based training and licensing for the multi-crew pilot licence (MPL)

This chapter outlines the principles and procedures that are applicable to the
development and implementation of an MPL course and that shall be followed in addition
to those outlined in Chapter 2. Chapter 3 also contains the competency units,
competency elements and performance criteria developed for the MPL. Attachment A to
Chapter 3 contains guidance material on the design and development of an MPL training
programme; Attachment B contains examples of training objectives.
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(viii) Training (PANS-TRG)

6.4 Chapter 4 — Competency-based training and assessment for aircraft maintenance personnel

This chapter outlines the principles and procedures that are applicable to the
development and implementation of an AMMTE course and that shall be followed in
addition to those outlined in Chapter 2. Chapter 4 contains the competency units,
competency elements and performance criteria developed for the AMMTE licence.
Attachment A to Chapter 4 contains guidance material on the design and development of
an AMMTE training programme; Attachment B contains examples of training objectives.
Implementation of competency-based training programmes for AMMTE is optional.
Paragraph 3.1 of Annex 1, Appendix 2 enables the use of such competency-based
training programmes as an alternative means of compliance with the Annex 1 experience
requirements.

6.5 Chapter 5 — Evidence-based training (EBT)

This chapter is intended to provide guidance to Civil Aviation Authorities, operators and
approved training organizations in the recurrent training of pilots to develop and evaluate
crew performance according to a set of competencies and the related knowledge, skills
and attitudes (KSA).

6.6 Chapter 6 — Competencies for flight crew training, course developer and instructor, and MPL
examiner and inspector

Annex 1 contains Standards for the issuance of the flight instructor rating and for granting
authorizations to flight simulation training device (FSTD) instructors. Chapter 6 of this
document and its Attachment contain the qualifications to be held, and the competencies
to be demonstrated, by those instructors, MPL examiners and inspectors, and course
developers employed in a competency-based training programme. In competency-based
programmes, instructor competencies are made explicit, and instructors have to
demonstrate their instructional skills and their knowledge of the subject matter and
training course content. Instructor competencies relative to flight simulation and the
delivery of FSTD-based training are also essential where extensive use is made of
FSTDs. MPL examiners and inspectors must demonstrate competencies in competency-
based assessment techniques.

6.7 Chapter 7 — Upset prevention and recovery training

This chapter is intended to provide procedures to Civil Aviation Authorities, operators and
approved training organizations in the delivery of upset prevention and recovery training
for aeroplane pilots. This training is required for the MPL, the type-rating and the training
of commercial air transport pilots, and is highly recommended for the CPL(A).
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(ix)

Table A. Amendments to the PANS-TRG

Approved
Amendment Source(s) Subject(s) Applicable
1st Edition Flight Crew Licensing and Training Panel  Procedures for Air Navigation Services — 19 July 2006
(2006) (2005) Training (PANS-TRG) 23 November 2006
1 Secretariat with the assistance of the A new Chapter 4, supported by additional 13 May 2011
Next Generation of Aviation definitions, containing procedures to 25 August 2011
Professionals (NGAP) Task Force and facilitate the implementation of
the International Air Transport competency-based training and
Association (IATA) Training and assessment for aircraft maintenance
Qualifications Initiative (ITQIl) personnel.
2 Secretariat with the assistance of the New Chapter 5 which contains procedures 4 January 2013
Next Generation of Aviation supporting the implementation of the 2 May 2013
Professionals (NGAP) Task Force and concept of evidence-based training (EBT),
the International Air Transport consisting of:
Association (IATA) Training and
Qualifications Initiative (ITQIl) a) the applicability, background and
philosophy of EBT;
b) reference to guidance material
providing the detailed means of
implementation.
The amendment also expands the
qualifications of instructors in the current
Chapter 5.
3 Secretariat Amendment concerning the introduction of 23 April 2014
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Chapter 1. DEFINITIONS AND ACRONYMS

1.1 DEFINITIONS
When the following terms are used in this document, they have the following meanings:

Air operator certificate (AOC). A certificate authorizing an operator to carry out specified commercial air
transport operations.

Aircraft operating manual. A manual, acceptable to the State of the Operator, containing normal, abnormal
and emergency procedures, checklists, limitations, performance information, details of the aircraft
systems and other material relevant to the operation of the aircraft.

Note.— The aircraft operating manual is part of the operations manual.

Approved maintenance training organization (AMTO). An approved training organization performing
training for aircraft maintenance technicians/engineers/mechanics.

Assessment (Evidence) guide. A guide that provides detailed information (e.g. tolerances) in the form of
B evidence that an instructor or an evaluator can use to determine whether a candidate meets the
requirements of the competency standard.

ATA chapters. A common industry referencing standard for aircraft technical documentation.

Note.— The competency frameworks of Chapter 4 use references to the ATA chapters numbering,
due to its widespread use in civil aviation.

Certify as airworthy (to). To certify that an aircraft or parts thereof comply with current airworthiness
requirements after maintenance has been performed on the aircraft or parts thereof.

Competency. A combination of skills, knowledge and attitudes required to perform a task to the prescribed
standard.

Competency-based training and assessment. Training and assessment that are characterized by a
performance orientation, emphasis on standards of performance and their measurement, and the
development of training to the specified performance standards.

Competency element. An action that constitutes a task that has a triggering event and a terminating event
that clearly defines its limits, and an observable outcome.

Competency unit. A discrete function consisting of a number of competency elements.

Configuration deviation list (CDL). A list established by the organization responsible for the type design
with the approval of the State of Design which identifies any external parts of an aircraft type which
may be missing at the commencement of a flight, and which contains, where necessary, any
information on associated operating limitations and performance correction.
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1-2 Training (PANS-TRG)

Criterion-referenced test. A test, the measurement of which is compared with an objective standard (and
not against another measurement).

Dispatch Deviation Procedures Guide (DDPG). Manual to identify any procedure to dispatch an aircraft
with allowable systems/components inoperative or missing.

Note.— Large aircraft manufacturers may choose to produce operating and maintenance
procedures in documents such as Dispatch Deviation Procedure Guides, for use by operators.

Error. An action or inaction by an operational person that leads to deviations from organizational or the
operational person’s intentions or expectations.

Note — See Attachment E of Annex 13 — Aircraft Accident and Incident Investigation for a
description of operational personnel.

Error management. The process of detecting and responding to errors with countermeasures that reduce
or eliminate the consequence of errors and mitigate the probability of further errors or undesired
states.

Note.— See Attachment C to Chapter 3 and Circular 314 — Threat and Error Management (TEM) in
Air Traffic Control for a description of undesired states.

Event. A combination of a task or a sub-task and the conditions under which the task or sub-task is to be
performed.

Facilitation technique. An active training method, which uses effective questioning, listening and a non-
judgemental approach and is particularly effective in developing skills and attitudes, assisting
trainees to develop insight and their own solutions and resulting in better understanding, retention
and commitment.

Generic Standard Shop Practices Manual. Manual that has been developed by an operator or by an
Approved Maintenance Organization that provides guidance and direction to shop personnel with
respect to all aspects of in-house procedures as applied to the various maintenance and
maintenance support activities that has been accepted or approved by the regulator for the scope of
activities for that organization.

Generic Standard Storage Practices Manual. Manual that has been developed by an operator or by an
Approved Maintenance Organization that provides guidance and direction to maintenance support
personnel engaged in the storage and preservation of aircraft parts, components, and other
materials used in aircraft maintenance activities. The scope of the manual forms part of the
organization's accepted or approved maintenance programme as indicated by the regulator.

Human Factors principles. Principles which apply to aeronautical design, certification, training, operations
and maintenance and which seek safe interface between the human and other system components
by proper consideration to human performance.

Human performance. Human capabilities and limitations which have an impact on the safety and efficiency
of aeronautical operations.

Instructional Systems Design (ISD). A formal process for designing training which includes analysis,
design and production, and evaluation.

205113 Documents

No.2 S B Document Sharing Hub

Copyright International Civil Aviation Organization
Provided by IHS under license with ICAO Licensee=Purdue University (Access to 410RL from 5967164)/5923082001
No reproduction or networking permitted without license from IHS Not for Resale, 02/26/2015 12:04:40 MSTlue.clas€

Full document details: ICAO 9868 2006


http://www.avadocuments.com/doc/icao-9868-2006
http://www.avadocuments.com/doc/icao-9868-2006

Chapter 1.  Definitions and acronyms 1-3

Large aeroplane. An aeroplane of a maximum certificated take-off mass of over 5 700 kg.

Maintenance. The performance of tasks required to ensure the continuing airworthiness of an aircraft,
including any one or combination of overhaul, inspection, replacement, defect rectification, and the
embodiment of a modification or repair.

Maintenance Defect Reporting Sheet. |s used by aircraft maintenance personnel to report any defects and
malfunctions being found during aircraft inspections.

Maintenance organization’s procedures manual. A document endorsed by the head of the maintenance
organization which details the maintenance organization’s structure and management
responsibilities, scope of work, description of facilities, maintenance procedures and quality
assurance or inspection systems.

Maintenance programme. A document which describes the specific scheduled maintenance tasks and
their frequency of completion and related procedures, such as a reliability programme, necessary for
the safe operation of those aircraft to which it applies.

Maintenance records. Records which provide a description of work accomplished on the aeronautical
products or parts thereof including the work and release to service certification, as required by Civil
Aviation Authorities, operators, and maintenance organizations.

Note.— The maintenance record is used to record discrepancies, corrective action, modification
details, total time in service, current status of compliance with mandatory continuing airworthiness
information, and the current status of the aircraft’'s compliance with the maintenance programme. Finally,
maintenance records show that all requirements for the signing of a maintenance release have been met.

Maintenance release. A document which contains a certification confirming that the maintenance work to
which it relates has been completed in a satisfactory manner, either in accordance with the
approved data and the procedures described in the maintenance organization’s procedures manual
or under an equivalent system.

Note.— A maintenance release is also referred to as a release to service.

Master minimum equipment list (MMEL). A list established for a particular aircraft type by the organization
responsible for the type design with the approval of the State of Design containing items, one or
more of which is permitted to be unserviceable at the commencement of a flight. The MMEL may be
associated with special operating conditions, limitations or procedures.

Material-dependent training. A well-documented and repeatable training package that has been tested
and proven to be effective.

Minimum equipment list (MEL). A list which provides for the operation of aircraft, subject to specified
conditions, with particular equipment inoperative, prepared by an operator in conformity with, or
more restrictive than, the MMEL established for the aircraft type.

Modification. A modification to an aeronautical product that means a change to the type design which is not
a repair.

Non-destructive testing (NDT). An inspection technique used to test the condition of materials,
components and systems used in aircraft, powerplants, associated systems, and components to
examine these articles for condition and defects without causing damage to the item being
inspected.
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14 Training (PANS-TRG)

Note.— NDT testing methods may include but are not limited to ultrasonic, magnetic-particle, liquid
penetrant, radiographic, eddy-current testing and structural health monitoring.

Operations manual. A manual containing procedures, instructions and guidance for use by operational
personnel in the execution of their duties.

Performance criteria. Simple, evaluative statements on the required outcome of the competency element
and a description of the criteria used to judge whether the required level of performance has been
achieved.

Range of variables (conditions). The conditions under which the competency units must be performed.

" Repair. The restoration of an aeronautical product to an airworthy condition to ensure that the aircraft

' continues to comply with the design aspects of the appropriate airworthiness requirements used for
the issuance of the type certificate for the respective aircraft type, after it has been damaged or
subjected to wear.

Scenario (event-set). Relatively independent segment of training made up of several events.

| Serviceability of an aircraft part. An approved part is serviceable when it meets approved design data
applicable to that part and has been manufactured and subsequently maintained in accordance with
the requirements of the State of Design, Manufacture or Registry, as applicable.

Small aeroplane. An aeroplane of a maximum certificated take-off mass of 5 700 kg or less.

Special Standard Practices/Maintenance Procedures Manuals. Manuals establishing standard practices
for selected processes to be applied by aircraft and component maintenance personnel for the
proper handling (identification, application, working procedures, use of tools, and quality standards)
of standard aeronautical hardware; e.g. welding, NDT.

Standard parts. Parts, such as fasteners, which are considered as approved parts when in accordance with
a national or industry accepted standard and when referenced in the type design of the particular
aircraft.

Standard Practices Manuals. Manuals establishing standard practices to be applied by aircraft and
component maintenance personnel for the proper handling (identification, application, working
procedures, use of tools, and quality standards) of standard aeronautical hardware.

Standard Wiring Practices Manuals (SWPM). Manuals establishing standard practices for processes in
relation to any wiring used in aeronautical equipment to be applied by aircraft and component
maintenance personnel for proper handling (identification, application, working procedures, use of
tools, and quality standards).

Threat. Events or errors that occur beyond the influence of an operational person, increase operational
complexity and must be managed to maintain the margin of safety.

Note. — See Attachment E of Annex 13 — Aircraft Accident and Incident Investigation for a
description of operational personnel.

Threat management. The process of detecting and responding to threats with countermeasures that reduce
or eliminate the consequences of threats and mitigate the probability of errors or undesired states.
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Note.— See Attachment C to Chapter 3 and Circular 314 — Threat and Error Management (TEM) in
Air Traffic Control for a description of undesired states.

Training for specialty rating. Training aimed at developing the set of particular competencies required to
perform maintenance tasks on a specific type of equipment and in specific environments.

Note.— Such types of equipment include but are not limited to:

a)
b)
c)
d)

e)

a specific aircraft or a broad category of aircraft;
an airframe or aircraft structure;

engines;

aircraft systems or components; and

avionic systems or components.

Training objective. A clear statement that is comprised of three parts, i.e. the desired performance or what
the trainee is expected to be able to do at the end of training (or at the end of particular stages of
training), the performance standard that must be attained to confirm the trainee’s level of
competence, and the conditions under which the trainee will demonstrate competence.

1.2 ACRONYMS

AD
AMM
AMMTE
AMO
AMTO
APU
ATA
ATO
BITE
CAA
CMM
CPL(A)

CRM
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Aircraft maintenance manual

Aircraft maintenance mechanic/technician/engineer
Approved maintenance organization
Approved maintenance training organization
Auxiliary power unit

Air Transport Association (of America)
Approved training organization

Built-in test equipment

Civil Aviation Authority

Component maintenance manual
Commercial pilot licence (aeroplane)

Crew resource management
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CRS
DDPG
EBT
FIM
FSTD
IOE
ISD
KSA
LOC-I
LOSA
LWTR
MEL
MM
MMEL
MOPM
MPL
MRM
NDT
OEM
oJT
QA
QAD
SMPM
SOP
SPM
SRM

© 131114
No. 3

Copyright Internano:nal Civil Aviation Organization
Provided by IHS under license with ICAO

Certificate of return to service

Dispatch Deviation Procedures Guide
Evidence-based training

Fault Isolation Manual

Flight simulation training device

Initial operating experience

Instructional systems design

Knowledge, skills and attitudes

Loss of control in flight

Line operations safety audit

Licence without type rating (an aircraft maintenance technician licence)
Minimum equipment list

Maintenance manual

Master minimum equipment list
Maintenance organization’s procedures manual
Multi-crew pilot licence

Maintenance resource management
Non-destructive test(ing)

Original equipment manufacturer
On-the-job training

Quality assurance

Quick attach/detach

Special maintenance procedures manual
Standard operating procedure

Standard practices manual

Structural repair manual
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SWPM Standard wiring practices manual

TEM Threat and error management

TR Type rating (on an aircraft maintenance licence)
UPRT Upset prevention and recovery training
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Chapter 2. GENERAL PROVISIONS FOR
COMPETENCY-BASED TRAINING AND ASSESSMENT

2.1 Introduction

Chapter 2 outlines the requirements that training organizations and Licensing Authorities
need to comply with in order to implement competency-based training and assessment.

2.2 Competency-based approach to training and assessment

2.21 The development of competency-based training and assessment shall be based on a
systematic approach whereby competencies and their standards are defined, training is
based on the competencies identified, and assessments are developed to determine
whether these competencies have been achieved.

222 Competency-based approaches to training and assessment shall include at least the
following features:

a) the justification of a training need through a systematic analysis and the identification
of indicators for evaluation;

b) the use of a job and task analysis to determine performance standards, the
conditions under which the job is carried out, the criticality of tasks, and the inventory
of skills, knowledge and attitudes;

c) the identification of the characteristics of the trainee population;

d) the derivation of training objectives from the task analysis and their formulation in an
observable and measurable fashion;

e) the development of criterion-referenced, valid, reliable and performance-oriented
tests;

f) the development of a curriculum based on adult learning principles and with a view to
achieving an optimal path to the attainment of competencies;

g) the development of material-dependent training; and

h) the use of a continuous evaluation process to ensure the effectiveness of training
and its relevance to line operations.

Note.— A detailed description of the ICAO course development methodology, a
competency-based approach to training and assessment and an example of an ISD
methodology, can be found in the Attachment to Chapter 2.
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2-2 Training (PANS-TRG)

223 Licensing Authorities shall develop general requirements concerning the management of

examiners and provide guidance on:

a) the selection of examiners and description of competency-based assessment
training;

b) the performance criteria to be considered by the examiner when assessing each
competency; and

c) the tolerances applicable to all competency-based tests.

23 The competency framework
2.31 The competency framework consists of competency units, competency elements,
performance criteria, evidence and assessment guide and range of variables.
Competency units, competency elements and performance criteria shall be derived from
job and tasks analysis and shall describe observable outcomes.
Note.— Definitions of competency units, competency elements and performance
criteria are provided in Chapter 1.
2.3.2 The competency framework for flight crew shall be based on the following competency
units:
1. Apply threat and error management principles
2. Perform ground and pre-flight operation
3. Perform take-off
4. Perform climb
5. Perform cruise
6. Perform descent
7. Perform approach
8. Perform landing
9. Perform after-landing and post-flight operation
2.3.3 The competency frameworks for aircraft maintenance personnel shall be based on the
following competency units:
Aircraft systems Aircraft structure Aircraft component
maintenance personnel maintenance personnel maintenance personnel
1. Perform fault isolation Perform aircraft structural | 1. Perform testing fault
2. Perform maintenance repair inspection isolation
practices Perform structural damage |2. Perform disassembly
3. Perform service investigation, cleanup and |3. Clean
4. Remove component/ aerodynamic smoothness |4. Perform inspection/check
assembly check 5. Repair
5. Install component/ 3. Perform special process 6. Perform assembly
assembly application 7. Perform storage
6. Adjust 4. Perform metal rework/
7. Test testing
8. Inspect 5. Perform structural repair
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Aircraft systems Aircraft structure Aircraft component
maintenance personnel maintenance personnel maintenance personnel

9. Check

10. Clean

11. Paint

12. Repair

13. Perform MEL and

CDL/DDPB Procedures
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Attachment to Chapter 2
AN EXAMPLE OF AN ISD METHODOLOGY:
THE ICAO COURSE DEVELOPMENT METHODOLOGY

1. Introduction

1.1 The ICAO course development methodology, like any other ISD methodology, uses a
systematic approach to training development. It therefore constitutes a quality assurance
tool for ATOs that supports compliance with requirements and the development of
appropriate training activities. It does so by identifying the key competencies that need to
be achieved, determining the most effective way of achieving them and establishing valid
and reliable assessment tools to evaluate their achievement.

1.2 Such a tool, however, cannot be effectively implemented without the support of all
stakeholders. Stakeholders include personnel involved in management, instruction
design, instruction delivery, instruction assessment, licensing, operations and, of course,
trainees. Successful implementation of competency-based training and assessment
depends to a large extent on the support of this systematic approach at all levels of an
organization.

1.3 The ICAO course development methodology has three broad categories — analysis,
design and production, and evaluation — which can be subdivided into nine phases. A
brief description of the specific outputs of the nine phases is summarized in the following
table and a more detailed description of each phase’s process is provided below.

Category Phases Outputs
Phase 1 — Preliminary study Training proposals, their justification and proposed

@ course of action

9

;:l Phase 2 — Job analysis Task description and performance standards

<Z( Phase 3 — Population analysis Trainees’ characteristics and their existing skills and

knowledge
az Phase 4 — Design of curriculum Training objectives, mastery tests and sequence of
5( g modules
[8)
% =) Phase 5 — Design of modules Mode of delivery, training techniques and media, draft
E 8 training material
x

Qo Phase 6 — Production and developmental testing | Production of all trainee materials

= Phase 7 — Validation and revision Try-out of course and revision as required

o

5 Phase 8 — Implementation Human resources trained

3 Phase 9 — Post-training evaluation Evaluation of training effectiveness; plans for

N remedial action

w
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2-A-2 Training (PANS-TRG)

2. Phase 1 — Preliminary study

2.1 The purpose of this phase is to provide management with the information needed to
make a decision whether training is required and, if so, what training strategy to use. It
consists of two sets of related activities: a problem analysis and a training requirement
analysis. Often a job performance problem is detected. In order to accurately define a
problem, a systems approach is used whereby symptoms, system or systems affected,
and causes are identified.

STANDARD
INPUTS PRODUCT
- e PROCESS >
FEEDBACK
2.2 A problem is defined by its symptoms and symptoms can be defined as differences

between desired and actual performance. Before a symptom can be meaningfully
described, it is necessary to determine the “desired standard of performance”. The
“desired standard of performance” should be interpreted as the product standard or
process standard of a system against which we compare the actual product/process. It
follows that a symptom is generated when the users/customers of the product/process of
a system, or other interested persons, recognize this difference and send a message of
disagreement or alert (feedback component of the system). Therefore, a symptom is a
consequence of a performance problem affecting the product/process of the system.

2.3 Causes of performance problems are directly linked to the inputs and processes of the
system under analysis. Causes may be external; inputs that come from other systems or
sub-systems are not appropriate. Causes may also be internal, a part of the process
itself.

2.4 Identifying the system affected is key to clearly defining performance problems. It not only
points to training solutions but also non-training solutions that could be applied. Usually,
the system affected is linked to other systems or sub-systems that have to be considered
in the analysis.

2.5 The systems approach is also very useful when designing a new system. The selection of
an appropriate location for the new system in the overall organizational structure is very
important in terms of its interrelation with other systems/sub-systems.

2.6 Once the problem is clearly defined, it may be deemed necessary to develop new
competency-based training, arrange for alternative training or proceed with non-training
approaches. If new competency-based training is to be developed, then a training
development plan should be established that includes the details of the resources
required. Often, the preliminary analysis will show that there is not a single solution to a
problem but that a combination of several solutions is preferable.
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2.7 If a decision is made that competency-based training should be developed, decisions are
then made on potential modes of delivery; for example, should training be based on
validated competency-based training materials or be left to the judgement of the
instructor? Should the instruction be individualized or given in a group?

2.8 Validated competency-based training material takes the form of a well-documented and
repeatable package that has been tested and shown to be effective. A validated course is
said to be material-dependent as opposed to instructor-dependent. The former is the
predominant form used in ICAO course development, but instructor-dependent training
should not be ruled out in certain specific and limited areas (such as training a very small
number of specialist technicians on new equipment). Usually this decision is made once
for the whole course of training.

2.9 In some circumstances, organizations may find it useful to evaluate the effectiveness of a
proposed solution. This can be done by using cost benefit or risk management analysis.
If a training course or programme is to be developed, a plan for subsequently evaluating
the actual benefits resulting from the training after it has been implemented should also
be foreseen.

3. Phase 2 — Job analysis

3.1 Training should be designed so that it enables all qualified trainees to perform their tasks
at acceptable levels of competence. Job analysis can define these levels. It is important
that the focus of training courses be towards enabling employees to competently perform
tasks, and not only “learn about” or “understand” the subject matter. The purpose of job
and task analysis is twofold: to gather information on how, where and with what
information a job is done in order to define the skills, knowledge and attitudes (SKAs)
required, and to determine the job performance objectives.

3.2 The main steps of a job and task analysis consist of:

1) collecting and analysing existing relevant documentation and information from the
field;

2) obtaining a consensus among subject matter experts regarding job performance
standards;

3) checking the validity of the analysis; and

4) reviewing the information. The most appropriate subject matter experts are master
performers.

In Step 2), a technique that has been found particularly successful is known as a DACUM
session (develop a curriculum). This is a form of controlled brainstorming between two or
three subject matter experts guided by the course development team. By systematically
extracting a consensus of opinion on the job, errors and omissions are avoided. During
Step 3), direct observations and interviews on the job complement the results of the
DACUM session in Step 2. In Step 4, the holders of the job may discover alternative
ways of carrying out certain tasks, which may prove more effective. If so, the task
analysis should be revised and reviewed by subject matter experts.
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3.3 A job can be broken down into a number of functions. A function represents a major
subdivision of a job with a distinct identity. One function may be common to several jobs.
Each function can be broken down into a number of operations which, depending on the
level of detail, are called tasks, sub-tasks or task elements. The result of a function is
observed and measured through the results of the tasks that constitute it.

34 A task can be considered as a system with inputs, process, standards, outputs/products
and feedback. The characteristics of a task are listed below against system components:

System component Task characteristics

Inputs A triggering event
Equipment, tools, job aids, documentation, references

Process Perform all necessary steps (i.e. sub-tasks) to achieve the output/product.
It should be worded with an active verb.

Output/product A measurable and observable result of the process
A terminating event

Product standard A specification of what the output should look like

Feedback Result of the comparison between product and standard.

If the result is compliant with the standard, the terminating event of the task has been reached.
If not, the task process has to be started again until the product meets the standard.

3.5 A sub-task is a single step in the process of a task; it is measurable and observable and
requires the use of several SKAs. The process standard is the sequence and correct
performance of each sub-task. The validity of each task process (sequence of sub-tasks)
is established with a subject matter expert.

3.6 It is often difficult to tell whether an activity should be called a function or a task, a
sub-task or a task element. Frequently, the same activity would be labelled differently
depending on the context. The main objective of this phase is to describe operations in a
way that will be helpful when carrying out the subsequent phases of course development.

3.7 The SKAs are what a performer requires to perform a sub-task i.e. underlying knowledge
(recall), underlying cognitive skills (classifying, problem-solving, rule-using, etc.), psycho-
motor skills and attitudes.

3.8 Task analysis is not necessarily required for all tasks. It is required, however, for all tasks
that are critical. The criticality of a task can be determined through consideration of the
following factors:

a) Importance: can be determined by asking the question: How serious are the
consequences if the tasks are performed incorrectly or not performed at all?

b) Difficulty: can be determined by asking the question: How frequently do employees
make performance errors?

c) Frequency: can be described through the specification of a mean time between
execution of the task.

Tasks that are found critical will be emphasized during training; therefore, all relevant
information is required for them.
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3.9 Other data are also gathered during task analysis for a given task, such as the triggering
and terminating event, a description of how the task should be carried out, the SKAs that
are needed, any special difficulty in performing the task, the inputs needed to carry out
the task (environmental conditions, equipment, documentation, etc.), and the standard
required to evaluate job performance. A performance standard clearly distinguishes
between correct or acceptable performance and incorrect or unacceptable performance.
If it can be observed and measured, the product standard describes the expected output
of a task. A process standard specifies the way a task should be performed and provides
a means to evaluate performance even if there is no output.

3.10 The method described above for task analysis is widely and commonly used but other
methods do exist. Two such methods are:

a) Cognitive task analysis — This method was developed to address the increasing shift
to cognitive skills in job performance. The job of flight crews can be considered to
have strong cognitive components. The purpose of cognitive task analysis is to
outline the mental processes and skills needed to perform a task at a high proficiency
level. While cognitive task analysis methods are resource-intensive, they can
supplement generic task analysis methods. As a detailed description of the methods
and techniques involved in cognitive task analysis is beyond the scope of this
document, readers may wish to consult the reference list provided at the end of this
attachment.

b) Team task analysis — While generic task analysis focuses on an individual's
performance, work in more sophisticated and complex environments is increasingly
carried out in teams. Team task analysis methods are used to identify critical
teamwork behaviours. A detailed description of the methods and techniques
developed to date for team task analysis is beyond the scope of this document.
Readers may consult the reference list for additional material.

4. Phase 3 — Population analysis

4.1 The purpose of this phase is to study the target population (future trainees) with a view to
identifying the SKAs that they already have and to collecting information on preferred
learning styles and on the social and linguistic environments of prospective trainees, all of
which could have an impact on the training design.

4.2 The target population may be a mixture of experienced and newly recruited personnel,
groups differing in age, etc. All this information is important for determining the SKAs
already possessed by the target population and for designing the most appropriate
programme of instruction.

4.3 This mixture of experience may be accommodated through a modular training design,
which is more flexible than a “traditional system”. In a modular system, each major task
would require a module containing clear performance objectives, exercises, handouts
and tests. The modular system would be designed in such a way that trainees would
enter the course at the level where they cannot pass the exercises and tests.

4.4 Population analysis is also an opportunity to initiate a dialogue with members of the
target population so they can voice attitudes to be taken into account in the design of the
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2-A-6 Training (PANS-TRG)

training. This dialogue should be maintained throughout training to ensure that due
regard is taken of the learning problems, reactions and attitudes of those receiving the
instruction. This dialogue is valuable not only for the information it provides but also for
the positive attitudes that it helps to create among the trainees because they are being
consulted and know that their needs are being considered.

5. Phase 4 — Design of curriculum
5.1 Steps for curriculum development
The steps to carry out curriculum development are to:

a) determine the use of job aids;

b) restate the aim of the training;

c) derive terminal objectives from tasks identified in Phase 2;

d) outline a competency-based mastery test for each terminal objective;

e) list relevant enabling objectives for each terminal objective;

f) check that all skills, knowledge and attitude requirements for the job are covered by
the objectives;

g) determine possible similarities in enabling objectives;

h) sequence all objectives; and

i) group the objectives into training modules and sequence the modules.

5.2 Job aids or training as solutions

5.2.1 The first step of this phase is to determine whether the skills, knowledge or attitudes
needed are best provided by the development of job aids, or training, or both. A job aid is
any device made available on the job and designed to facilitate correct performance of
the task by extending the performer’s capability to retain and utilize information (e.g.
numerical tables, checklists, guidelines, and forms). A job aid is less costly to develop
than training, and implementation costs are usually very small. Sometimes a job aid is
preferable to training, not on grounds of costs but in terms of effectiveness. The focus
should be on providing only that training for which job aids cannot be substituted.

5.2.2 The preparation of job aids is a particularly good solution for tasks involving many simple
operations or procedures that can be completely described. Job aids are also useful for
tasks that are performed infrequently, require a high degree of accuracy but not speed,
comprise many decision points which must be performed in a definite sequence, and are
subject to frequent changes.

5.3 Definition of training objectives

5.3.1 The main purpose of Phase 4 is to provide detailed information on what the training is
intended to achieve, i.e. the training objectives, and how this achievement will be tested.
The objectives will describe what the trainees must be able to do after training.
Objectives should be expressed in terms of measurable performance (what specific
concrete results are to be achieved).
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5.3.2 Every training objective should include descriptions of the desired performance or
behaviour of the trainee after training, the conditions under which the trainee is to perform
the task, and the standards that describe how the trainee should perform the task.

5.3.3 The overall purpose of the training already specified in Phase 1 will require several types
of objectives. A given course will have several terminal objectives, each one
corresponding to a task. Each terminal objective, in turn, will have several enabling
objectives, which describe the desired performance for sub-tasks. Finally, post-training
objectives describe what the trainee should be able to do after a defined period of
practice on the job.

5.4 Design of competency-based assessments

5.4.1 Another purpose of Phase 4 is to prepare valid and reliable tests that will measure
whether or not the training objectives have been achieved. In order for tests to be
effective, they must be valid and reliable. A test is valid when it measures what it sets out
to measure. The more closely a test matches a performance objective, the more valid it
is. A reliable test is one that will obtain consistent results when administered by different
instructors. More precisely, a reliable test will allow several instructors to come up with
the same evaluation on trainees’ performances. This implies that instructors have clear
instructions on how to administer the test, and precise and unambiguous evaluation
instruments (score key).

54.2 The use of criterion-referenced tests is advocated in the ICAO course development
methodology. When the performance of a trainee is compared to other trainees, and a
judgement is made based on this comparison, this is a norm-referenced test. When, for
example, students are ranked based on their performance in reference to each other, this
is in fact a norm-referenced evaluation. When a measurement is compared with an
objective standard (not against another measurement), this is a criterion-referenced
evaluation.

54.3 In the ICAO course development methodology, mastery tests are used to determine if a
trainee meets the standard of performance established in the terminal objectives. This
training standard should be as closely related as possible to the corresponding standard
established during job and task analysis. The conditions, behavior and standards
assessed during the test should reproduce as closely as possible what was described in
the training objective for a given task or sub-task. If a trainee demonstrates in a mastery
test that the standard has been met or surpassed, the trainee passes, independent of a
comparison to the scores of other trainees. This is what is meant by the “pass or fail”
concept.

544 Designing tests prior to designing modules, handouts and training manuals (Phase 5)
may seem a departure from most conventional training. However, designing the mastery
test at this point has two important functions: it ensures that the test is designed to focus
on how trainees meet the training objective and it curbs the natural tendency of designing
tests that focus on training materials rather than job performance.

54.5 Trainees’ attitudes towards a test will be influenced by the way it is administered. This
attitude can range from cooperative to extremely hostile. Proper test administration can
help create an attitude that is positive and cooperative.
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54.6 Feedback to trainees and discussion of test results should be standard practice. Test
results should be used as diagnostic tools to help the instructor and trainees take
remedial steps to ensure mastery and should be analysed in terms of performance
relating to specific objectives. There should only be two grades — pass and fail. If they
do not meet the criterion, they would be reported as having failed the course. In addition,
one of two options would be noted: either that they had attended the course but had not
completed it satisfactorily, or that arrangements would be made for further training on the
modules that they had failed. When determining whether trainees should undergo
additional training, consideration should be given to whether the modules that the trainee
failed are related to tasks that have been assessed as critical.

6. Phase 5 — Design of modules

6.1 A training strategy makes the most effective use of available resources, techniques,
needs and constraints to ensure that trainees accomplish their training objective. The
overall strategy must consider the number and characteristics of the target population,
the resources required (e.g. equipment, financial, and facilities), organizational issues,
and repeatability of the course. The above considerations will determine the choice of
instructional techniques, amount of practice, modes of delivery, media selection, tests
and sequence.

6.2 The grouping of objectives into modules and the sequencing of these modules will have
been decided in Phase 4. Modules are designed once the training strategy is established.
Each module should be designed to ensure that trainees are capable of performing the
module objective to the standard required at the end of the module. This will usually
require that the module follow the sequence below:

a) gaining attention and motivating the learner;

b) demonstrating what the trainee will be able to accomplish after learning (the
objective);

c) explaining how the accomplishment will be tested;

d) stimulating the recall of prerequisite learning;

e) presenting the subject matter content to be learnt, piece by piece;

f)  providing opportunities for the trainee activity (partial practice; global practice);

g) reinforcing learning by providing feedback on the trainee’s practice;

h) assessing the performance of the trainee (mastery test); and

i) enhancing retention of what has been learnt so that it can be transferred to other
situations.

6.3 Selecting a mode of delivery for each module and each instructional event within each
module depends on many factors. The importance of the factors may vary according to
the objective. Individual modules (and, by extension, a complete training course) may
consist of both individualized and group training.

6.4 The most creative decisions in course development are the selection of training
techniques. Optimal learning will occur when the training technique is enjoyable and
allows the trainee to be active. However, the enjoyment of a training technique will fade if
it is used too often; thus, it is necessary to look for variety. Just as within a course or
module there is scope to vary the mode of delivery, so there is scope to vary the training
technique. Training techniques include lectures, demonstrations, guided group
discussions, role play, case studies/projects, games, laboratory exercise, supervised
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practice, leaderless groups, field visits, self-paced learning, independent study, tutorials,
supervised practice, and on-the-job practice.

6.5 For each training technique, there are usually several alternative media for presenting
information to the trainees, and these should be selected to suit the training objective. For
example, if the information includes motion, such as interpretation of movement on a
radar display, then some form of medium that can represent movement should be used.
The options include live demonstration, e-learning, simulation, multimedia projection, text,
and the instructor, according to the learning requirements. Sometimes special effects,
such as stop-action or slow motion, are required.

6.6 Four main factors govern the choice of media: instructional appropriateness, economy,
simplicity and availability. To meet the requirement of instructional appropriateness,
media selection should take into account the mode of delivery, the objectives of instruc-
tion, and the type of capabilities to be learned, e.g. verbal and motor skills. Since certain
media items represent a considerable investment, it may be necessary to plan ahead and
strike a compromise which will limit future decisions. The objective should be to select the
hardware in order to keep options as flexible as possible.

7. Phase 6 — Production and developmental testing

71 The ICAO course development methodology is designed to prepare a comprehensive
and standardized training package (STP) for each course. Each package contains all of
the material required for that particular course, presented in such a manner that any
competent instructor will be able to readily deliver the course. In Phase 6, all necessary
training material required to achieve each module’s training objective is prepared, i.e.
detailed lesson plans, instructor’s notes, students’ handbooks and handout material, and
audio-visual or other training material.

7.2 To ensure that the training material is effective and suitable to the target population, it is
essential that it be tried out as it is being developed and be revised as necessary.
Mastery tests, in particular, should be tried out. Each test should be validated by ensuring
that the test reflects the conditions, performance and standards of the objectives; it is
technically accurate based on the review of a subject matter expert; and it is administered
to a sample of skilled and unskilled performers of the target population. A high proportion
of the skilled should pass the test, and a high proportion of the unskilled should fail. If
“Master performers” do not score well on a test, the course developer should ensure that
the course objective to which the test refers is really valid, i.e. that the task is actually part
of the job.

7.3 Once training materials have been developmentally tested and then revised sufficiently,
the next step is to refine and package the training materials in a form suitable for
validation and later use. All material should be checked for technical content and
accuracy by a subject matter expert. There should be standardization of format and
presentation, which will facilitate production. The training material must be attractive, well
formatted, and faithful to the course design.

8. Phase 7 — Validation and revision

8.1 During Phase 7, the capability of the competency-based instructional materials to
effectively guide trainees to successful performance on the mastery tests is assessed.
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Test results usually do not show that 100 per cent of the experimental trainee group have
achieved 100 per cent of the objectives. This may be due to the fact that the training
materials may still have some problems at this stage; the tests themselves, even after
developmental testing, may not be a perfect measuring device; or the trainees may not
be representative of the target population. To allow for these shortcomings, a validity
criterion, which states that 80 per cent of the trainees should achieve 80 per cent of the
objectives, is commonly used. The validity criterion should be determined based on the
criticality of the tasks to be carried out on the job.

8.2 During validation delivery of a course, a representative sample of the target population
should be given the course and their answers and reactions carefully recorded. To
ensure accurate validation results, large samples of trainees are required. Instructors
should administer the training while Course Developers observe and take notes. Data
from the validation delivery should be analysed and required revisions determined. The
data of greatest interest concern the objectives that are not met at the end of training,
and why they are not met. Revisions should be made to any module that does not satisfy
the validation criterion. If the revision is extensive, another validation should be
conducted.

8.3 If training material is ineffective, it may cause a number of reactions: low test results,
adverse comments by the participants and instructors, inability to perform the tasks once
assigned to the field, too many errors, or excessive dependence on supervisors.

9. Phase 8 — Implementation

9.1 After validation, the revised training material should be used for regular delivery of the
course. Training delivery, in its broadest sense, includes forecasting of delivery volumes,
scheduling of classes, enrolment of trainees, preparation for and conducting of course
sessions, and evaluation of effectiveness, including follow-up of trainees back on the job.

9.2 The quality of implementation of a training programme depends not only on the quality of
the material but also on the qualifications of the instructors and on the effectiveness of
administrative support.

10. Phase 9 — Post-training evaluation

10.1 Evaluation of training takes place at several points in the development approach —
notably in the developmental testing and in validation. The higher levels of evaluation,
however, cannot be done until a substantial number of trainees have followed the course;
it is this latter post-course evaluation which is the final phase — Phase 9. The purpose of
post-course evaluation is to determine the extent to which the training programme fulfilled
the purpose for which it was designed and if corrective actions are required.

10.2 There are four levels of evaluation:

Level 1: Trainee reactions to the training process

Level 2: Trainee mastery of the end-of-course objectives

Level 3: Resulting job performance of ex-trainees

Level 4: Resulting effect on the organization’s operational objectives such as quality of
service and productivity
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10.3 In each of the four levels of evaluation, a comparison needs to be done of the actual
effects of the training with those which were intended when the objectives were set.

* At Level 1: an evaluation of whether the classroom reactions of the trainees are the
same as the reactions hoped for when the training techniques were chosen in
Phase 5.

* At Level 2: an evaluation of whether the trainees actually learned the task stated as
training objectives in Phase 4.

* At Level 3: in-depth look at whether, when back at their jobs, the trainees’
performance improved to the required standard, which was defined in Phase 2.

* At Level 4: an evaluation of whether the training achieved the improvement in the
organization’s operational performance, which was the stated objective of the whole
training programme in Phase 1.

10.4 The measurement of objectives at Level 3 and particularly Level 4 is complicated by the
reality that training generally is not the only solution to an operational problem or to an
individual performance problem. The training could be excellent but may not produce the
predicted improvements at Levels 3 and 4 if management fails to implement other
solutions identified as necessary to solve the problem, e.g. changes in the job environ-
ment, tools, and supervisory practices. Moreover, it is likely to be very difficult to single
out the contribution of training, particularly if other solutions are not implemented.

10.5 The extent of evaluation to be undertaken for a given course depends on the importance
of the training and on the time and resources available. It is suggested that, at the very
least, evaluation at Levels 1 and 2 should be done routinely. Generally, some effort
should be directed toward evaluating the impact of courses on job performance (Level 3).
This could take the form of written feedback from supervisors of former trainees, or of
reporting performance deficiencies within a few months after training— a relatively
modest undertaking. If conditions warrant, more extensive study could be undertaken of
the impact of courses on job performance. Level 4 evaluation might be done in cases
where the operational problem was not solved and it is necessary to determine how
training or other solutions would have to be modified to solve the problem. Sometimes
this would be done in order to establish the credibility of the training organization.
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Chapter 3. COMPETENCY-BASED TRAINING AND
LICENSING FOR THE MULTI-CREW PILOT LICENCE (MPL)

3.1 Introduction

This chapter provides the elements for a competency-based multi-crew pilot licence
(MPL), with which approved training organizations (ATOs) and Licensing Authorities shall
comply.

3.2 Assessment

3.21 Licensing Authorities and ATOs shall use the competency units, competency elements
and performance criteria in approving and developing their own licensing and training
programmes for the MPL, as contained in the competency-based framework at
Appendix 2 to this chapter. Licensing Authorities shall develop or approve the range of
variables and the evidence and assessment guide and/or practical test standards
required for assessing applicants for the MPL.

3.2.2 The MPL holder shall meet the requirements of an operator’s structured initial operating
experience (IOE) programme, evaluation of which shall be conducted on completion of
IOE by means of an operator’s line check or equivalent means accepted by the Licensing

Authority.

3.2.3 Licensing Authorities shall ensure that TEM competency elements are assessed as an
integral part of each of the other eight phase-of-flight competency units established for
the MPL.

Note.— Refer to Attachment C to this chapter and Chapter 2 of the Human Factors
Training Manual (Doc 9683) for guidance material on TEM.

3.3 Training
3.3.1 All MPL training programmes shall be developed with the use of an ISD methodology.

Note.— A detailed description of the ICAO course development methodology, a
competency-based approach to training and assessment and an example of an ISD
methodology, can be found in the Attachment to Chapter 2.

3.3.2 Each phase of the MPL Training Scheme (see Appendix 1 to this chapter) shall be
composed of instruction in underpinning knowledge and in practical training segments.
Training in the underpinning knowledge requirements for the MPL shall therefore be fully
integrated with the training of the skill requirements.

Note.— Refer to “Guidelines for the Implementation of the MPL” in Appendix 3 to this
chapter.
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3.3.3 The training course for an MPL licence shall include continuous evaluation of the training
programme and of the students following the programme that is acceptable to the
Licensing Authority. Evaluation shall ensure that:

a) the competencies and related assessment are relevant to the task of a co-pilot of an
aircraft certificated for more than one pilot; and

b) the students acquire the necessary competencies in a progressive and satisfactory
manner.

Corrective action shall be taken if in-training or post-training evaluation indicates a need
to do so.

3.34 The advanced phase of an MPL training course shall include a sufficient number of take-
offs and landings to ensure competency, which shall not be less than twelve. These
take-offs and landings shall be performed under the supervision of an authorized
instructor in an aeroplane for which the type rating shall be issued.

3.3.5 The Licensing Authority may accept a reduction, from twelve to six, of the number of
take-offs and landings required for the advanced phase of training, provided that:

a) the approved training organization has demonstrated to the satisfaction of the
Licensing Authority that it does not negatively affect the acquisition of the required
skill by the student; and

b) a process is in place to ensure that corrective action can be made if in-training or
post-training evaluation indicates a need to do so.
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Appendix 1 to Chapter 3
MULTI-CREW PILOT LICENCE TRAINING SCHEME

MPL Training Scheme
Minimum 240 hours of training including PF and PNF*
Flight and simulated flight training
Phase of training Training items media — Minimum level requirement Ground training media
Advanced * CRM Aeroplane: 12 take-offs and
+ Landing training Turbine landings as PF**
Type rating training within + All weather scenarios Multi-engine
an airline-oriented «LOFT Multi-crew certified
environment + Abnormal procedures
+ Normal procedures
FSTD: PF/PNF
Type IV
3
9 Intermediate +CRM FSTD: PF/PNF
T o . «LOFT Type Il
c Application of multi-crew + Abnormal procedures
— . . ok R +CBT
s operationsin a hlg.h _ Norr_nal procedures
performance, multi-engine * Multi-crew « E-learnin
E turbine aeroplane * Instrument flight 9
I_; Basic *CRM Aeroplane: * Part-task trainer
T * PF/PNF complement Single or multi-engine PF/PNF
& | Introduction of multi-crew « IFR cross-country * Classroom
E-, operations and instrument + Upset prevention
D | fight and recovery FSTD:
= + Night flight Type Il
* Instrument flight
Core Flying Skills +CRM Aeroplane: PF
* VFR cross-country Single or multi-engine
Specific basic single pilot + Solo flight
training + Basic instrument flight
+ Principles of flight FSTD:
« Cockpit procedures Type
* PF — Pilot Flying; PNF — Pilot Not Flying.
** Limited credit may be granted in accordance with 3.3.4 and 3.3.5 of Chapter 3.
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Appendix 2 to Chapter 3
MULTI-CREW PILOT LICENCE COMPETENCY UNITS —
COMPETENCY ELEMENTS AND PERFORMANCE CRITERIA

‘ Reference ‘ Duty ‘Observation&assessment

1.  APPLY THREAT AND ERROR MANAGEMENT PRINCIPLES

1.1 Recognize Threat

1.2 Manage Threat

1.3 Recognize Error

1.4 Manage Error

1.5 Recognize Undesired Aircraft State

1.6 Manage Undesired Aircraft State

Note.— Refer to Attachment C to this chapter and to Chapter 2 of the Human Factors Training Manual
(Doc 9683) for guidance material on TEM.

2. PERFORM AIRCRAFT GROUND AND PRE-FLIGHT OPERATIONS
List of competency elements and performance criteria

2.0 Recognize and manage potential threats and errors
2.1 Perform dispatch duties satisfactory/unsatisfactory
2.1.1 verifies technical condition of the aircraft, Ops. Manual | PF/PNF
including adequate use of MEL
2.1.2 checks technical bulletins and notices Ops. Manual | PF/PNF
2.1.3 determines operational environment and pertinent | Ops. Manual | PF/PNF
weather
2.1.4 determines impact of weather on aircraft Ops. Manual | PF/PNF
performance
2.1.5 applies flight planning and load procedures Ops. Manual | PF/PNF
2.1.6 determines fuel requirement Ops. Manual | PF/PNF
2.1.7 files an ATS flight plan (if required) Ops. Manual | PF/PNF
2.2 Provide flight crew and cabin crew briefings satisfactory/unsatisfactory
2.2.1 briefs flight crew in all relevant matters Ops. Manual PF
2.2.2 briefs cabin crew in all relevant matters Ops. Manual PF
2.3 Perform pre-flight checks and cockpit preparation satisfactory/unsatisfactory
2.3.1 ensures the airworthiness of the aircraft Ops. Manual PF
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appropriate

Reference Duty Observation & assessment
2.3.2 performs the cockpit preparation & briefings Ops. Manual | PF/PNF
2.3.3 performs FMS initialization, data insertion and Ops. Manual | PF/PNF
confirmation
2.3.4 optimizes and checks take-off performance and Ops. Manual | PF/PNF
take-off data calculation
2.3.5 conducts relevant briefings Ops. Manual PF
2.4 Perform engine start satisfactory/unsatisfactory
2.4.1 asks for, receives, acknowledges and checks Ops. Manual PNF
ATC clearance
2.4.2 performs engine start procedure Ops. Manual | PF/PNF
2.4.3 uses standard communication procedures with Ops. Manual | PF/PNF
ground crew and ATC
2.5 Perform taxi satisfactory/unsatisfactory
2.5.1 receives, checks and adheres to taxi clearance Ops. Manual PNF
2.5.2 taxis the aircraft including use of exterior lighting Ops. Manual PF
2.5.3 complies to taxi clearance Ops. Manual | PF/PNF
2.54 maintains lookout for conflicting traffic and Ops. Manual | PF/PNF
obstacles
2.5.5 operates thrust, brakes and steering Ops. Manual PF
2.5.6 conducts relevant briefings Ops. Manual PF
2.5.7 uses standard communication procedures with Ops. Manual PNF
crew and ATC
2.5.8 completes standard operating procedures and Ops. Manual | PF/PNF
checklists
2.5.9 updates and confirms FMS data Ops. Manual | PF/PNF
2.5.10 manages changes in performance and departure | Ops. Manual | PF/PNF
route
2.5.11 completes de-icing/anti-icing procedures Ops. Manual | PF/PNF
2.6 Manage abnormal and emergency situations satisfactory/unsatisfactory
2.6.1 identifies the abnormal condition Ops. Manual | PF/PNF
2.6.2 interprets the abnormal condition Ops. Manual | PF/PNF
2.6.3 performs the procedure for the abnormal Ops. Manual | PF/PNF
condition
2.7 Communicate with cabin crew, passengers and satisfactory/unsatisfactory
company
2.7.1 communicates relevant information to cabin crew | Ops. Manual PF
2.7.2 communicates relevant information to company Ops. Manual | PF/PNF
2.7.3 makes passenger announcements when Ops. Manual | PF/PNF
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Appendix 2 to Chapter 3

3-2-3

Reference ‘ Duty ‘Observation&assessment

3.0
341

3.2

3.3

3.4

3.5

3.6

PERFORM TAKE-OFF
List of competency elements and performance criteria

Recognize and manage potential threats and errors
Perform pre-take-off and pre-departure preparation
3.1.1 checks and acknowledges line-up clearance
3.1.2 checks correct runway selection

3.1.3 confirms validity of performance data

3.1.4 checks approach sector and runway are clear

3.1.5 confirms all checklists and take-off preparations
completed

3.1.6 lines up the aircraft on centre line without loosing
distance

3.1.7 checks weather on departure sector

3.1.8 checks runway status and wind

Perform take-off roll

3.2.1 applies take-off thrust

3.2.2 checks engine parameters

3.2.3 checks airspeed indicators

3.2.4 stays on runway centre line

Perform transition to instrument flight rules
3.3.1 applies V 1 procedures

3.3.2 rotates at VR to initial pitch attitude

3.3.3 establishes initial wings level attitude
3.3.4 retracts landing gear

3.3.5 maintains climb-out speed

Perform initial climb to flap retraction altitude
3.4.1 sets climb power

3.4.2 adjusts attitude for acceleration

3.4.3 selects flaps according to flap speed schedule
3.4.4 observes speed restrictions

3.4.5 completes relevant checklists

Perform rejected take-off

3.5.1 recognizes the requirement to abort the take-off
3.5.2 applies the rejected take-off procedure
3.5.3 assesses the need to evacuate the aircraft
Perform navigation

3.6.1 complies with departure clearance

3.6.2 complies with published departure procedures,

Ops.
Ops.
Ops.
Ops.
Ops.

Ops.

Ops.
Ops.

Ops.
Ops.
Ops.
Ops.

Ops.
Ops.
Ops.
Ops.
Ops.

Ops.
Ops.
Ops.
Ops.
Ops.

Ops.
Ops.
Ops.

Ops.
Ops.

Manual
Manual
Manual
Manual

Manual

Manual

Manual

Manual

Manual
Manual
Manual

Manual

Manual
Manual
Manual
Manual

Manual

Manual
Manual
Manual
Manual

Manual

Manual
Manual

Manual

Manual

Manual

PF/PNF
PF/PNF
PF/PNF
PF/PNF
PF/PNF

PF

PF/PNF
PF/PNF

PF
PNF
PF/PNF
PF

PF/PNF
PF
PF

PNF
PF

PF
PF
PF/PNF
PF
PF/PNF

PF
PF
PF/PNF

PF
PF

satisfactory/unsatisfactory

satisfactory/unsatisfactory

satisfactory/unsatisfactory

satisfactory/unsatisfactory

satisfactory/unsatisfactory

satisfactory/unsatisfactory
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3-2-4 Training (PANS-TRG)

Reference Duty Observation & assessment
e.g. speeds
3.6.3 monitors navigation accuracy Ops. Manual | PF/PNF
3.6.4 communicates and coordinates with ATC Ops. Manual PNF
3.7 Manage abnormal and emergency situations satisfactory/unsatisfactory
3.7.1 identifies the abnormal condition Ops. Manual | PF/PNF
3.7.2 interprets the abnormal condition Ops. Manual | PF/PNF
3.7.3 performs the procedure for the abnormal Ops. Manual | PF/PNF
condition
4. PERFORM CLIMB
List of competency elements and performance criteria
4.0 Recognize and manage potential threats and errors
4.1 Perform standard instrument departure/en-route satisfactory/unsatisfactory
navigation
4.1.1 complies with departure clearance and Ops. Manual PF
procedures
4.1.2 demonstrates terrain awareness Ops. Manual | PF/PNF
4.1.3 monitors navigation accuracy Ops. Manual | PF/PNF
4.1.4 adjusts flight to weather and traffic conditions Ops. Manual PF
4.1.5 communicates and coordinates with ATC Ops. Manual PNF
4.1.6 observes minimum altitudes Ops. Manual | PF/PNF
4.1.7 selects appropriate level of automation Ops. Manual PF
4.1.8 complies with altimeter setting procedures Ops. Manual | PF/PNF
4.2 Complete climb procedures and checklists satisfactory/unsatisfactory
421 performs the after-take-off items Ops. Manual | PF/PNF
4.2.2 confirms and checks according to checklists Ops. Manual | PF/PNF
4.3 Modify climb speeds, rate of climb and cruise altitude satisfactory/unsatisfactory
4.3.1 recognizes the need to change speed/rate of Ops. Manual PF
climb/cruise altitude
4.3.2 selects and maintains the appropriate climb Ops. Manual PF
speed/rate of climb
4.3.3 selects optimum cruise flight level Ops. Manual | PF/PNF
4.4 Perform systems operations and procedures satisfactory/unsatisfactory
4.4.1 monitors operation of all systems Ops. Manual | PF/PNF
4.4.2 operates systems as required Ops. Manual | PF/PNF
4.5 Manage abnormal and emergency situations
4.5.1 identifies the abnormal condition Ops. Manual | PF/PNF | satisfactory/unsatisfactory
4.5.2 interprets the abnormal condition Ops. Manual | PF/PNF
45.3 performs the procedure for the abnormal Ops. Manual | PF/PNF
condition
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Appendix 2 to Chapter 3 3-2-5

Reference Duty Observation & assessment
4.6 Communicate with cabin crew, passengers and satisfactory/unsatisfactory
company
4.6.1 communicates relevant information to cabin crew | Ops. Manual PF
4.6.2 communicates relevant information to company Ops. Manual | PF/PNF
4.6.3 makes passenger announcements when Ops. Manual PF
appropriate
5. PERFORM CRUISE
List of competency elements and performance criteria
5.0 Recognize and manage potential threats and errors
5.1 Monitor navigation accuracy satisfactory/unsatisfactory
5.1.1 demonstrates adequate area knowledge Ops. Manual | PF/PNF
5.1.2 demonstrates adequate route knowledge Ops. Manual | PF/PNF
5.1.3 navigates according to flight plan and clearance Ops. Manual PF
5.1.4 adjusts flight to weather and traffic conditions Ops. Manual PF
5.1.5 communicates and coordinates with ATC Ops. Manual PNF
5.1.6 observes minimum altitudes Ops. Manual | PF/PNF
5.1.7 uses all means of automation Ops. Manual PF
5.2 Monitor flight progress satisfactory/unsatisfactory
5.2.1 selects optimum speed Ops. Manual PF
5.2.2 selects optimum cruise flight level Ops. Manual PF
5.2.3 monitors and controls fuel status Ops. Manual | PF/PNF
5.2.4 recognizes the need for a possible diversion Ops. Manual | PF/PNF
5.2.5 creates a diversion contingency plan if required Ops. Manual | PF/PNF
5.3 Perform descent and approach planning satisfactory/unsatisfactory
5.3.1 checks weather of destination and alternate Ops. Manual | PF/PNF
airport
5.3.2 checks runway in use and approach procedure Ops. Manual | PF/PNF
5.3.3 sets the FMS accordingly Ops. Manual PNF
5.3.4 checks landing weight and landing distance Ops. Manual PNF
required
5.3.5 checks MEA, MGA and MSA Ops. Manual | PF/PNF
5.3.6 identifies top of descent point Ops. Manual PF
5.3.7 conducts relevant briefings Ops. Manual PF
5.4 Perform systems operations and procedures satisfactory/unsatisfactory
5.4.1 monitors operation of all systems Ops. Manual | PF/PNF
5.4.2 operates systems as required Ops. Manual PNF
5.5 Manage abnormal and emergency situations satisfactory/unsatisfactory
5.5.1 identifies the abnormal condition Ops. Manual | PF/PNF
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3-2-6 Training (PANS-TRG)

Reference Duty Observation & assessment
5.5.2 interprets the abnormal condition Ops. Manual | PF/PNF
5.5.3 performs the procedure for the abnormal Ops. Manual | PF/PNF
condition
5.6 Communicate with cabin crew, passengers and satisfactory/unsatisfactory
company
5.6.1 communicates relevant information to cabin crew | Ops. Manual PF
5.6.2 communicates relevant information to company Ops. Manual | PF/PNF
5.6.3 makes passenger announcements when Ops. Manual PF
appropriate

6. PERFORM DESCENT
List of competency elements and performance criteria

6.0 Recognize and manage potential threats and errors
6.1 Initiate and manage descent satisfactory/unsatisfactory
6.1.1 starts descent according to ATC clearance or Ops. Manual PF
optimum descent point
6.1.2 selects optimum speed and descent rate Ops. Manual PF
6.1.3 adjusts speed to existing environmental Ops. Manual PF
conditions
6.1.4 recognizes the need to adjust the descent path Ops. Manual PF
6.1.5 adjusts the flight path as required Ops. Manual PF
6.1.6 utilizes all means of FMS descent information Ops. Manual PF
6.2 Monitor and perform en-route and descent navigation satisfactory/unsatisfactory
6.2.1 complies with arrival clearance and procedures Ops. Manual PF
6.2.2 demonstrates terrain awareness Ops. Manual | PF/PNF
6.2.3 monitors navigation accuracy Ops. Manual | PF/PNF
6.2.4 adjusts flight to weather and traffic conditions Ops. Manual PF
6.2.5 communicates and coordinates with ATC Ops. Manual PNF
6.2.6 observes minimum altitudes Ops. Manual | PF/PNF
6.2.7 selects appropriate level/mode of automation Ops. Manual PF
6.2.8 complies with altimeter setting procedures Ops. Manual | PF/PNF
6.3 Replanning and update of approach briefing satisfactory/unsatisfactory
6.3.1 rechecks destination weather and runway in use Ops. Manual PNF
6.3.2 briefs/rebriefs about instrument approach and Ops. Manual PF
landing as required
6.3.3 reprogrammes the FMS as required Ops. Manual PNF
6.3.4 rechecks fuel status Ops. Manual | PF/PNF
6.4 Perform holding satisfactory/unsatisfactory
6.4.1 identifies holding requirement Ops. Manual | PF/PNF
6.4.2 programmes FMS for holding pattern Ops. Manual PNF
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