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FOREWORD

A safe and efficient air transport system is dependent on a competent workforce. ICAO has recognized that this can be
achieved through the implementation of a competency-based approach to training and assessment. The Technical
Instructions for the Safe Transport of Dangerous Goods by Air (Doc 9284, “Technical Instructions”) require that employers
ensure personnel are competent to perform any function for which they are responsible prior to performing it. A
competency-based approach to training and assessment is an effective way to ensure this requirement is met.

This document provides guidance in implementing a competency-based approach to dangerous goods training and
assessment for personnel involved in the transport of cargo, mail, passengers and baggage by air. The Procedures for Air
Navigation Services — Training (PANS-TRG, Doc 9868) contains greater detail on competency-based training and
assessment.

BENEFITS OF COMPETENCY-BASED TRAINING AND ASSESSMENT
FOR THE SAFE TRANSPORT OF DANGEROUS GOODS BY AIR

The main benefit of a competency-based approach to training and assessment is its potential to encourage and enable
personnel to reach their highest level of capability while ensuring a basic level of competence as a minimum standard. It
does this by:

a) targeting specific training needs;

b) supporting continuous learning and performance improvement;

c) gearing towards learning rather than simply passing a test;

d) ensuring the integration of the knowledge, skills and attitudes (KSA) needed to perform effectively; and
e) establishing sufficient, well-trained and competent instructors.

Ensuring personnel are able to perform their functions competently is critical to any organization. A competent workforce
reduces the costs caused by poor performance or miscommunication of job expectations. The consequences of employing
an incompetent dangerous goods workforce can be especially damaging, as this could result in costs and delays in
shipment, and even more critically, it could result in the introduction of safety risks. As an example, identifying, classifying,
packing, marking, labelling and documenting dangerous goods for transport are critical to the safe transport of dangerous
goods by air. The operator depends on these functions being performed competently by those preparing and offering a
consignment for transport so that the operator in turn will be aware of the hazards posed and can take the necessary steps
to mitigate the risk to the aircraft and its occupants. If personnel performing these functions are not trained to perform them
competently, unknown risks may be introduced into air transport. Accepting dangerous goods for air transport requires an
operator to verify that dangerous goods are properly prepared for transport through the use of a checklist. If personnel
accepting dangerous goods are not trained to competently perform this function, they may accept improperly prepared
shipments of dangerous goods into air transport thereby putting the aircraft and its occupants at risk. Alternatively, they
may unnecessarily reject properly prepared shipments resulting in delays of shipments and increased costs to the shipper
and the operator.
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(vi) Guidance on a Competency-based Approach to Dangerous Goods Training and Assessment

A competency-based approach to training and assessment ensures that trainees know what tasks they are expected to
perform competently, and evaluators know what performance to assess.

FUNCTION-SPECIFIC TRAINING

The Technical Instructions state that personnel must be trained commensurate with the functions for which they are
responsible. These responsibilities are determined by the specific functions the personnel perform and not by their job
titles. Concentrating on functions and responsibilities rather than a job title or job description ensures that a person is
competent to perform the function in compliance with the Technical Instructions. For example, entities such as ground
handling companies and freight forwarders may need personnel to perform some functions that are typically performed by
shippers or operators. Ground handling and freight forwarder personnel would need to be trained to perform these
functions competently regardless of their job title.

In smaller operations, personnel may perform many functions such as accepting dangerous goods and loading and
securing dangerous goods on board an aircraft. They would need to be trained to perform all of these functions competently.
In larger operations, personnel may perform only a small number of functions. They would need to be trained only to
perform those specific functions competently.

The depth of training each person receives should be appropriate to the functions performed. This could range from a
familiarization level to an expert level for certain personnel.

Comments concerning this document should be addressed to:

The Secretary General

International Civil Aviation Organization
999 Robert-Bourassa Boulevard
Montréal, Quebec, Canada H3A 2R2
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GLOSSARY

ACRONYMS AND ABBREVIATIONS

ADDIE Analyse, design, develop, implement and evaluate
ANC Air Navigation Commission
CAA Civil Aviation Authority
COMAT Company Material
ISD Instructional Systems Design
KSA Knowledge, skills and attitudes
NOTOC Notification to Captain
SARPs Standards and Recommended Practices
SMS Safety Management Systems
SRM Safety Risk Management
SSP State safety programme
ULD Unit load device
DEFINITIONS

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

Adapted competency model. A group of competencies with their associated description and performance criteria
adapted from an ICAO competency framework that an organization uses to develop competency-based training and
assessment for a given role.

Competency. A dimension of human performance that is used to reliably predict successful performance on the job. A
competency is manifested and observed through behaviours that mobilize the relevant knowledge, skills and attitudes
to carry out activities or tasks under specified conditions.

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 standard. A level of performance that is defined as acceptable when assessing whether or not competency
has been achieved.

Conditions. Anything that may qualify a specific environment in which performance will be demonstrated.

ICAO competency framework. A competency framework, developed by ICAO, is a selected group of competencies for
a given aviation discipline. Each competency has an associated description and observable behaviours.

Observable behaviour. A single role-related behaviour that can be observed and may or may not be measurable.

Performance criteria. Statements used to assess whether the required levels of performance have been achieved for a
competency. A performance criterion consists of an observable behaviour, condition(s) and a competency standard.
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Chapter 1

INTRODUCTION

1.1 GENERAL

1.11 This document provides guidance in implementing a dangerous goods competency-based training and
assessment programme for personnel involved in the transport of cargo, mail, passengers and baggage by air.

1.1.2 Since ICAO regions and member States have differing regulatory, operational, technical and organizational
environments, it does not prescribe a “one-size-fits-all” training programme. Instead, it provides generic tools to develop
dangerous goods training programmes that can be adapted for specific needs. It is based on the more detailed material
provided in the Procedures for Air Navigation Services — Training (PANS-TRG, Doc 9868).

1.2 COMPETENCY-BASED TRAINING AND ASSESSMENT CONCEPTS

1.21 Goal

The goal of competency-based training and assessment is to produce a competent workforce by providing focused training.
It does so by identifying 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.

1.2.2 History

Competency-based training is a concept and methodology that was developed during the 1950s and entered the
mainstream sometime in the 1980s. Competency-based training has been applied in many different contexts and
professions and, therefore, it is understandable that there are many different definitions of “competence” and “competency-
based training”. This section elaborates the competency concepts as they are used in this document.

1.2.3 What is a competency?

1.2.31 A competency is a dimension of human performance that is used to reliably predict successful performance
on the job. It is manifested and observed through behaviours that mobilize the relevant knowledge, skills and attitudes to
carry out activities or tasks under specified conditions.

1.2.3.2 A competency standard is a level of performance that is defined as acceptable when assessing whether or
not competency has been achieved.

1.2.4 Knowledge, skills and attitudes

1.2.41 Developing the knowledge, skills and attitudes (KSA) required to perform a task is a critical feature of
competency-based training and assessment.
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1-2 Guidance on a Competency-based Approach to Dangerous Goods Training and Assessment

1242 Knowledge. Knowledge is specific information required to enable a learner to develop and apply the skills
and attitudes to recall facts, identify concepts, apply rules or principles, solve problems, and think creatively in the context
of work. Knowledge is an outcome of the learning process, whether learning occurs in formal or informal settings. There
are different types of knowledge: declarative (e.g. facts and raw data), procedural (e.g. categorized/contextualized and
application of conditional if-then rules), strategic (e.g. synthesis, inference to guide resource allocation for decision making,
problem solving and behavioural action), and adaptive (e.g. generalization, innovation, and invention).

1.2.4.3 Skills. A skill is an ability to perform an activity or action. It is often divided into three types: motor, cognitive
and metacognitive skills. A motor skill is an intentional movement, involving a motor or muscular component, that must be
learned and voluntarily produced to proficiently perform a goal-oriented task. A cognitive skill is any mental skill used in
the process of acquiring knowledge, such as reasoning, perception and intuition. A metacognitive skill relates to the ability
of learners to monitor and direct their own learning processes (“thinking about thinking”); for example, planning how to
approach a given learning task, monitoring comprehension and evaluating progress toward the completion of a task.

1244 Attitudes. Attitude is a persistent internal mental state or disposition that influences an individual's choice
of personal action toward some object, person or event and that can be learned. Attitudes have affective components,
cognitive aspects and behavioural consequences. To demonstrate the “right” attitude, a learner needs to “know how to be”
in a given context.

1.2.45 Examples of KSA applicable to dangerous goods personnel include:

Knowledge — The nine classes of dangerous goods
— Information required on the dangerous goods transport document
— Components of an acceptance check

Skills — How to determine if the substance/material is dangerous goods
— How to complete the dangerous goods documentation
— How to check a package (e.g. can it be accepted for transport?)

Attitude — Being motivated to ensure safety and to comply with applicable regulations
— Wanting to adhere to regulations in asking relevant and effective questions
— Appreciating feedback from team members (e.g. adapts when faced with a
situation where no guidance or procedure exists)

1246 Performing a dangerous goods task may require different levels of KSA, depending on the complexity of the
specific task and the operational environment. A level of proficiency is a means to determine how critical the employee’s
knowledge, skill or attitude is for the successful completion of a task. If used, the concept of a level of proficiency can be
very useful in determining the main areas to focus on during training and assessment. In order to determine the level of
proficiency of the employee’s knowledge, skill or attitude, the employer should take into account the complexity of the task
or sub-task, its criticality and the employee’s autonomy in performing it. KSAs may be developed over time and with
practice, thus enabling qualified personnel to take on more difficult tasks with greater responsibility.

1.2.5 Principles of competency-based training and assessment
A competency-based approach to training and assessment is based on the following principles:
a) relevant competencies are clearly defined for a particular role;

b) there is an explicit link between competencies and training, required performance on the job, and
assessment;
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c) competencies are formulated in a way that ensures they can be trained for, observed and assessed
consistently in a wide variety of work contexts for a given role;

d) trainees successfully demonstrate competency by meeting the associated competency standard;

e) each stakeholder in the process including the employer (e.g. shipper, freight forwarder, ground handling
agent and operator), instructor, trainee, training organization and regulator has a common
understanding of the competency standards;

f)  clear performance criteria are established for assessing competence;

g) evidence of competent performance is valid and reliable;

h) instructors’ and assessors’ judgements are calibrated to achieve a high degree of inter-rater reliability;
i) assessment of competencies is based on multiple observations across multiple contexts; and

j) to be considered competent, an individual demonstrates an integrated performance of all the required
competencies to a specified standard.

1.2.6 ICAO competency framework, adapted competency model and task list

1.2.6.1 Traditional approaches to training development involve the breakdown of jobs into tasks. For each task there
is a related objective, an assessment and associated elements in a training plan. A limitation of this approach is that each
task must be taught and assessed. In complex systems, or when jobs evolve rapidly, it may not be possible to teach and
assess each task. Moreover, learners may demonstrate the ability to perform tasks in isolation without being competent
in their job. Competency-based training and assessment is based on the concept that competencies are transferable. In
the design of a competency-based training and assessment programme, the purpose of the training and tasks associated
with this purpose are identified and a limited number of competencies are defined. In the design of training and
assessments, tasks and activities are incorporated because they are useful for facilitating, developing or assessing a
competency or competencies. Typically, a task will involve several competencies, and competencies may apply across a
variety of tasks and settings. Specific tasks may be used to develop specific competencies. The lack of specific
competencies may be identified as a root cause of failure in the performance of a task. A generic, high-level list of tasks
(“task list”) typically performed by dangerous goods personnel is provided in Chapter 4 of this document. Employers may
use this list as a tool for developing specific training specifications for their personnel. The training and assessment record
required by the Technical Instructions should detail the task(s) and sub-task(s) from the task list for which competency
has been demonstrated in order to facilitate verification that appropriate training and assessment have been completed.

1.2.6.2 A competency model provides a means of defining competencies by identifying those needed for a given
role, describing them, and providing criteria for each. Generic, high-level competency frameworks for aviation personnel
have been developed by ICAO and included in the PANS-TRG and various ICAO documents. They are intended as a
framework on which customized competency models can be developed. An ICAO competency framework for dangerous
goods personnel is presented in Chapter 3 of this document. It provides a set of competencies that are typically needed
to perform the dangerous goods tasks identified in the task list provided in Chapter 4. Employers may adapt this framework
into competency models that meet the regulatory, operational, technical and organizational environments within which
their personnel perform their tasks. This customized model is identified as an adapted competency model, which is then
used to develop competency-based training and assessment for a given role. Guidance on developing an adapted
competency model is provided in Chapter 2.
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1-4 Guidance on a Competency-based Approach to Dangerous Goods Training and Assessment

1.3 DEVELOPING COMPETENCY-BASED
TRAINING AND ASSESSMENT

Instructional systems design (ISD) is a systematic process for designing and developing training. Several valid ISD models
exist which may be used to design competency-based training and assessment. The analyse, design, develop, implement
and evaluate (ADDIE) framework is generic to all ISD models. Chapter 2 provides guidance for designing dangerous
goods competency-based training and assessment using the ICAO competency framework for dangerous goods
personnel and the ADDIE model.

1.4 ROLES AND RESPONSIBILITIES IN A COMPETENCY-BASED APPROACH
TO TRAINING

1.41 Employer

1.4.11 A training programme includes elements such as design methodology, initial and recurrent training,
assessment, instructor qualifications and competencies, training records and evaluation of its effectiveness. Employers
need to determine the purpose and objective of the competency-based training programme based on the functions for
which their personnel are responsible. Employers should ensure that training is designed and developed to establish clear
links among the competencies to be achieved, the learning objectives, assessment methods, and course materials.

1.4.1.2 The employer must study the target population (future trainees) with a view to identifying the KSA that they
already possess, to collect information on preferred learning styles, and on the social and linguistic environments of
prospective trainees. The target population may be a mixture of experienced and newly recruited personnel, groups
differing in age, etc. All these components could have an impact on the design of the training. Employers must also
consider the domestic and international regulatory requirements that apply to their operations.

1.4.1.3 Some employers may utilize third parties for assistance. This approach may be the most suitable for
employers who do not have the resources to train their personnel in house. While utilizing third parties may be cost effective,
the deciding factor in selecting a third party should be whether or not the training needs are being addressed, and not
costs alone. The potential for third parties to cater to the training needs of multiple employers and not address all required
competencies of each specific employee needs to be taken into account. Employers remain responsible for ensuring their
personnel are competent to perform their functions prior to performing them even if certain aspects of the training
programme have been delegated to third parties.

1414 Employers should liaise directly with the regulator to ensure that the latter’'s requirements are taken into
account prior to proceeding with the development of competency-based training.

1.4.2 Instructor

In competency-based training, the instructor facilitates the trainee’s progression towards the achievement of competencies.
Instructors also support continuous improvement by collecting information about the effectiveness of the training materials.
Examples of instructor competencies can be found in Part |, Chapter 3 of the PANS-TRG.

1.4.3 Trainee

In competency-based training, trainees are active participants in their learning process and in the achievement of
competencies, as opposed to being passive recipients of knowledge. The competency-based training programme provides
them with a clear idea of their learning path towards competency through the training programme and beyond. The
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competency-based training should directly contribute to improving their performance on the job. The trainees’ feedback is
essential to ensure that competency-based training is effective.

1.4.4 Regulator

1.4.41 There are important differences between the ways the regulator would oversee a traditional training
programme versus a competency-based training programme. In a traditional training programme, the regulator may
assess the course components and final test against knowledge elements and not on the competencies that need to be
acquired. The fact that all knowledge components are addressed or appear to be included in a course and that all trainees
have passed the required test does not necessarily mean that they can competently perform their assigned functions.

1442 Where competency-based training has been implemented, regulators should oversee the training
programme to ensure that it actually produces personnel who can perform the functions for which they are responsible in
a specific operational setting and in compliance with the national regulatory framework. The Supplement to the Technical
Instructions for the Safe Transport of Dangerous Goods by Air (Doc 9284SU) provides guidance on overseeing dangerous
goods training programmes.

1.5 RELATIONSHIP BETWEEN COMPETENCY-BASED TRAINING AND
ASSESSMENT AND SAFETY MANAGEMENT

1.51 Before delving into competency-based training and assessment, it is important to understand its relationship
to safety management. Safety is ICAO’s guiding and most fundamental strategic objective. Annex 19 contains Standards
and Recommended Practices (SARPs) dedicated to safety management. The foundation of safety management is the
implementation of a State safety programme (SSP) by States and safety management systems (SMS) by service providers
listed in 3.3.2 of Annex 19, which includes operators of aeroplanes or helicopters authorized to conduct international
commercial air transport. An operator's SMS addresses the aviation activities that are related to the safe operation of the
aircraft in accordance with Annex 6, Part | or Part lll. These aviation activities include the carriage of dangerous goods.
States may also recommend that other entities involved in air transport such as freight forwarders and ground handling
agents develop and implement SMS. Other entities may also voluntarily implement SMS.

15.2 Implementing SMS requires that all personnel understand the safety philosophy and embrace a disciplined
and standardized approach for SMS. Personnel need to know their roles and responsibilities and have the requisite
competencies to perform their functions within the SMS. To ensure that personnel have the knowledge, skills and abilities
to support SMS, training activities should follow the competency-based approach. Other entities in the dangerous goods
transport chain should be encouraged to implement a similar safety system.

15.3 The “Swiss-Cheese” Model of accident causation proposes that complex aviation systems are extremely
well defended by layers of defences, making single-point failures rarely consequential in such systems (see paragraph
2.3 of the Safety Management Manual (SMM) (Doc 9859)). The model illustrates that accidents involve successive
breaches of multiple system defences and that all accidents include a combination of both active conditions (actions or
inactions that have an immediate adverse effect) and latent conditions (conditions that exist in the aviation system well
before a damaging outcome is experienced). Doc 9859 identifies training as one of the three main groups of defences in
aviation and identifies deficiencies in training as a latent condition.

154 Continuous improvement is a component of both safety management and competency-based training and
assessment. Data from different sources should be utilized to enhance the training programme and address any
deficiencies. For entities that also have an SMS, their competency-based training and assessment programme should be
integrated with the continuous improvement cycle of their SMS.
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