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1. Introduction

The AIRVET project (www.airvet-project.eu), co-funded by the European Commission, has the main

aim to design, develop, evaluate and disseminate curricula and VET (vocational education and
training) courses relevant for the Aeronautic Industry.

Within this scope, the AIRVET consortium developed new training materials around Human Factors
topics for distinct target groups. There are in total 9 e-Learning lessons available in 6 languages:
English, French, Italian, Polish, Portuguese and Spanish. All materials can be downloaded free of
charge from the AIRVET’s website.

The content of the e-Learning lessons are closely correlated with other outputs of the AIRVET project,
where four training curricula were defined based on the skills/training gaps identified within the
aviation industry (table 1)":

TARGET AUDIENCE TRAINING NEED COMMENTS

Maintenance . Improvement in the teaching . Improve the training materials of the Human
Technician materials and soft skill Factors module in the Part 66 approved training
development. manual.
Airport Operation Up skilling of workers to Provide exposure to Human Factors to address
Operatives address skills/training gaps and  skills gaps. Short introductory course to the topics.
improve operation safety.
Human Factors Awareness training of the Its importance on the development of safety
subject and its importance awareness and safety systems. The vehicle used to

support the development of the other three areas.

Future Workers New training material. Provide introductory training materials for future
workers who have had no exposure to the subject
or the “Aviation Culture”.

The e-Learning lessons can be used as “self-standing” training materials, but also as support
materials to cover specific themes of the four Human Factors curricula defined. The lessons address
three topics corresponding to learning objects targeted at different audiences: Students/future
workers, maintenance technicians and airport operation workers.

The main objective of this document is to provide:

e A detailed description of the multimedia materials developed in terms of contents, format
and target audience;

e Technical guidelines to assist trainers in the use of the materials in the training courses.

! More information about the other activities of the AIRVET project, including the results of the needs
assessment which led to the development of these materials, as well as the 4 curricula developed, can be
found in the project’s website www.airvet-project.eu in the downloads section.
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2. Training materials

2.1 Target Audiences and objectives

The AIRVET training materials aim to provide trainees (students, maintenance technicians, airport
operation workers) with a sufficient understanding of the value that Human Factors knowledge can
bring to their curricula towards aviation related careers and daily working activities in the aeronautic
sector. The training materials should enable them to:

1. Acquire a holistic view of Human Factors in the aeronautical domain that considers the
interactions between individuals, tools, procedures, organisations and the cultural context as
a preferred unit of analysis.

2. ldentify and optimize the factors that affect human performance in specific working
environments such as: aviation maintenance and airport operations.

The overall objective of the training is to master Human Factors concepts and techniques. The
audience is made up of people that are not experts in the Human Factors subject area. The training
material developed is mainly addressed to:

1. Students/ future workers
2. Maintenance Technicians
3. Airport Operations workers

Through the training material developed trainees should be able to:
e gain knowledge of HF fundamentals,
e include and reflect on HF considerations into daily activities,

e apply the techniques, knowledge, models, concepts acquired into their working
environment.

2.2 Topics and learning Objects

In order to address the objectives described previously, three main topics have been defined. Each
topic corresponds to a Learning Object:

e Understanding Human Factors

e Human Factors in Aviation Maintenance

e Human Factors in Airport Operations

In this context, we use the term “Learning Object” to describe a set of short multimedia based
sessions (lessons) around one common topic. Each learning object is composed of three lessons and
it is addressed to a specific audience. The graph below provides details about the main topics and
related sub-topics composing the multimedia material developed.
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AIRVET Training Materials

LEARNING OBJECT 1l LEARNING OBJECT 2 LEARNING OBJECT 3
Human Factors Maintenace (MX) Alrport Grouind
Operation
LESSON 1: LESSON 1: LESSON 1:
— The story of Ben = Hum_an Error in |_Human factors and
and Chen Maintenance Decision Making in
airport operation
LESSON 2: LESSON 2:
—| Human Factors — Case study: Helios LESSON2
spectacles Airways, 522 — Teamwork and
Communication
LESSON 3: e a
= Categories of - L_ ' __ LESSON3:
analysis Dirty Dozen Case study

Figure 1: AIRVET Training Materials structure
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Lesson 1 Lesson 2 Lesson 3
The story of Ben and Human Factors Categories of
Chen Spectacles analysis

The first learning object represents an introduction to start familiarizing with Human Factors topics.
It is addressed to students and future workers who have had no exposure to the subject. It provides
introductory and new training material.

Audience: Students/Future workers.
Training Objectives:
- Include Human Factors considerations into daily activities.
- Understand that in everyday life as well as in complex organizations, drawbacks and
accidents are never caused by a single factor, but by a set of factors that interact together.

Format: scenario text, exercises.

Content:

- Introduction to Human Factors through a scenario of daily life.
- Provide a scenario of everyday life to familiarize with the Human Factors domain.

Contents of training materials vs. curricula developed: Aerospace — Human Performance and Errors:

e Why human factors are important in an airport: Introduction to human factors concepts

Audience: Students/Future workers.

Training Objectives:
- Understand what is human factors, its main aspects and its final aim.
- Understand how to see events from a Human Factors point of view.

Format: Text, images, scenario.
Content:

- Overview of the main objectives related to Human Factors: Focusing on interaction, ensuring
safety and optimizing human well-being.
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- Introduction to human factors spectacles as a metaphor to identify the aspects that play a
crucial role in determining human performance: personal and individual aspects,
organizational, social and cultural aspects, tools and technologies, context and environment.

Contents of training materials vs. curricula developed: Aerospace — Human Performance and Errors:
e  Why human factors are important in an airport:
o Introduction to human factors concepts
o ldentification of key human factors issues

Audience: Students/Future workers.
Training Objectives:
- Understand, identify and remember 4 human factors categories of analysis (People,
Environments, Actions and Resources).
- Apply the Human Factors model of analysis to both Aeronautic and daily situations.

Format: text, images and exercises.

Content:

- Introduction and description of 4 human factors categories (people, environment, actions
and resources) for analysing safety- critical systems in terms of interactions among different
components.

- Introduction to the model of analysis derived from the merging of two structured models
(PEAR) and (SHELL) to understand how the categories interact.

Contents of training materials vs curricula developed: Aerospace — Human Performance and Errors:
e Why human factors are important in an airport
- The influence of human factors in airport operations, planning, and air traffic control.
- Case study examples illustrate human errors and their impact on airport security and
safety.
e Key human performance limitations
- Physical and non-physical limitation, motivation, task repetitiveness (partially covered by
lesson 3).
- Fitness and health, stress, workload, fatigue, medication, environment.
- Work and communication within and between teams.
- Task complexity.
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Lesson 2
. Case study Lessoni3
Human Error in Aviation ]
Maintenace Helios 522 Dirty Dozen

This learning object is mainly addressed to maintenance technicians in order to provide them

additional training materials on Human Factors domain.

Audience: Maintenance technicians.

Training Objectives:

Understand why “to err is human”, why people make mistakes and how they contribute
to make the system safe.

Understand the dynamic of an accident and the typical maintenance errors that could
occur during a maintenance inspection.

Format: presentation, text, case studies.

Content:

Description of the different types of errors (slips, lapses, mistakes, active and latent
errors).

Introduction to the Organizational Accident Model and description of typical
maintenance errors and those factors influencing a technician’s performance.

Contents of training materials vs curricula developed - Human Factors in aircraft Maintenance:

Rl | ifelong

How psychological, physical and social factors affect and limit human performance

The nature of tasks: physical work, visual inspection, complexity and repetition, shift
cycles.

Fatigue, stress and causes, deadlines, low concentration, cutting corners (section of
contributing factors).

Risk assessments in aeronautical engineering environments - The ‘Swiss Cheese Model’

Causes of human error

Slips, lapses and mistakes.

Rule, knowledge and skill based errors.
Violations: origin and escalation.
Latent/active errors.
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Audience: Maintenance technicians.

Training Objectives:
- Understand the accidents dynamics and its phases.
- Recognize the main errors occurred in the accident.
- Understand how an accident is never caused by a single human error, applying the
investigation pathway to reconstruct the accident dynamic, moving behind the active errors,
to identify the latent errors that have contributed to the accident.

Format: case study, analysis, exercise.

Content:

- Presentation of a case study (Helios, 522) mainly related to maintenance error.
- Provide a typical analysis of accident identifying active and latent errors that contributed to
the fatality.

Contents of training materials vs. curricula developed - Human Factors in Aircraft Maintenance:
e How psychological, physical and social factors affect and limit human performance:
inspection and reporting on the work of others.

e Human factors aspects of aircraft incidents: How, why, when where and who.

Audience: Maintenance technicians
Training Objectives:

- Understand, recognize and memorize 12 factors which could lead to maintenance errors.
- Apply strategies to mitigate, reduce and contain errors produced by Dirty Dozen.

Format: presentation, texts, examples.
Content:
- Introduction and description of Dirty Dozen.
- Provide strategies and recommendations to prevent or manage those factors in the daily
work environment.

Contents of training materials vs curricula developed - Human Factors in aircraft Maintenance:

e How psychological, physical and social factors affect and limit human performance: Fatigue,
stress and causes, deadlines, low concentration and cutting corners.
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Lesson 1

Human factors and
Decision Making in airport
operation

Lesson 2

Teamwork and
Communication

Lesson 3
Case study

Audience: Airport operator
Training Objectives:
- Understand the decision-making process and remember its steps.
- Define and understand the key principles of Airport —Collaborative Decision Making.

Format: presentation, texts, examples.

Content:

- Introduction to the team decision making process and description of its steps.
- Introduction to the Airport collaborative Decision Making as a way to extend the decision
making concept to a wider range of people, with different roles, expertise, and knowledge.

Contents of training materials vs curricula developed - An Introduction to Human Factors in Airport
Operations:

e  Why human factors are important in airport operations

Audience: Airport operator
Training Objectives:
- Understand the main objective, purpose and contents of the Ramp Resource Management.
- Explain why teamwork is need in airport ground operation and understand how teamwork
principles might enhance individual performance.

Format: presentation, texts, examples.

% ; 10
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Content:

- Introduction to the Ramp Resource Management (RRM) to make effective use of all available
resources — people, equipment and information — to optimise personal and flight safety, and
the efficiency of the aircraft turnaround.

- Explanation of the key principles and major befits of Teamwork and good communication as
a way to ensure safety and improve efficiency and performance.

Contents of training materials vs curricula developed - An Introduction to Human Factors in Airport
Operations:

e The impact of communication and teamwork on workplace performance

Audience: Airport operator
Training Objectives:

- Improve decision-making strategies in dealing with emergencies and critical situations.

- Appreciate the multiple perspective to cope with a critical situation.
Format: practical activities.

Content:

- Presentation of two practical activities to optimize the individual decision-making strategies
through real operational security scenarios.

Contents of training materials vs curricula developed in WP3 - An Introduction to Human Factors in
Airport Operations:

¢ Risk management and implement procedures in an airport operation environment
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3. Technical user’s manual for AIRVET e-learning lessons

This chapter includes simple steps and tips to explore AIRVET’s multimedia materials. Enjoy your

AIRVET E-learning lessons!

A

> > >

Launch the AIRVET site http://airvet-project.eu/ on your computer or on your tablet.

Select the lesson by clicking on his hyperlink or download the file on your computer.
A new window will open in your web-browser with the welcome screen.

A navigation bar allows you to navigate. You can click on the "next” or "previous" buttons to
see the next or previous screen. A button allows you to reload the same screen to hear again
the spoken material. The last button "menu" allows access to all the chapters of the lesson.

See below, the orange rectangle to identify the navigation bar.

<GART

A Inside a lesson, the annex documents can be downloaded or printed. For example in

“Understanding Human Factors: lesson 1”, you can print the story or the lesson learnt at the
end of the lesson. For example the orange rectangle on the diagram below identifies the

download/print area.

oy UNDERSTANDING HUMAN FACTORS ? ? ?
quR; The story of Ben and Chen : Story PR, {0

Story
[The evening before...]
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A You can access more information on a screen by clicking the blue hyperlink text or button. See
the example below highlighted by the orange rectangle to identify the blue hyperlink.

UNDERSTANDING HUMAN FACTORS ' wie @ ?
Al R VT Categories of analysis : People/Physiological RGP, APE

Categories of analysis

WHY IS ADDRESSING FATIGUE
IMPORTANT?

= Itis often a root cause of major
~ accidents and errors;

A The multimedia resource's user can view video. A video play bar appears underneath the
video to navigate in the video. An example is shown in the orange rectangle below.

= UNDERSTANDING HUMAN FACTORS ' »E- ? Q
Al R VC Categories of analysis : Environment/Physical/Noise -——— -

Categories of analysis

VIDEO 2

A You can test your knowledge during the course by completing exercises. Below is a screenshot
of a “Drag and drop" exercise. You can click on a box in the left part of the screen then drag
the box to the correspondent box in the right part of the screen.

Question 10f2~ Point Value: 1 | Total Points: 0 out of 2 |
Exercise 1: Paper Strips
We present you a list of sentences on the left part of the screen and you have
to drag it and drop it in the correct box with the correspondent interaction
(people-people, people- actions and people- resources).
~U Controllers always communicate with pilots, in order to
2 1 assign them routes, fight levels, speed, clearences and
> ~ Controller have to physically arrange the strips.
. " ~~ And they should know how to read and write on a
=~ To handle the traffic with paper strips, controllers had to
- PR ~7use pen, printers.
-
| Submit
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