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Executive summary

This document is intended to outline the main activities conducted to develop the online version of
the Air Sector Skills Transformation Map (ASSTM).

D5.2 describes the main goals and functionalities of the skill-UP Air Sector Skills Transformation
Map web application. The ASSTM is a desktop application that provides information on future
operational scenarios expected in the air sector and the emerging soft skills required to cover future
job roles. The map also provides a catalogue of training materials and resources for skills
acquisition and upgrading.

The web application is relevant for new entrants and professionals in the air sector, who can use
the web platform to learn about the evolution of the air sector and the new skills required in future
operations.

In a later version, this tool will also be useful for training providers and companies in the sector to
gain insight into major sector trends and changes in skills in order to design new training
opportunities and to adapt the current training programmes to the market needs.

1 Project overview

The skill-UP project aims at defining knowledge, skills and competencies required by the current
and future workforce of the air transport industry so that the educational and training programmes
can be better aligned to the increasing requirements of different occupational profiles. The project
looks at four occupational profiles: air traffic controllers, pilots, airport operators and drone
operators.

The project seeks to develop initial and continuing VET training programmes based on suitable and
innovative teaching and training methodologies and study pathways to aid in the skilling, upskilling
and reskilling of the future workforce of the air transport sector. The skills and knowledge required
by the future workforce will change, mainly because of an increase in digitization, automation and
advancement in artificial intelligence. The human machine interaction and application of soft skills
in future operation has been identified as the main challenge for efficient and safe operations in the
future. Fostering new competencies will become essential, amongst which: the ability to work with
data to perform descriptive diagnostics, predictive and prescriptive tasks; increased ICT knowledge,
including multimodal interaction with advanced HMIs, automation and robotics; and teamwork and
communication skills, in scenarios where the team would be composed of both humans and
advanced automation.

Skill-UP approach

Skill-UP has adopted a back-casting technique to identify the future needs, potential major changes
and technological transformations expected in the air sector in the upcoming years. The back-
casting methodology is an innovative planning method designed to actively guide changes in
complex contexts through the analysis and the assessment of new trends, new profiles and future
needs from a present-future perspective. The project has therefore followed the three-step process
bellow:

e Step 1: Analysis of trends and technological transformations in the aviation sector.

Skill-UP analysed the major trends, innovations and changes expected in different areas of
the aviation sector and their impact on operators’ roles and activities. This process led to
the development of four future operational scenarios namely: Single and multiple remote
towers, Single pilot operations, Automated check-in operations for passengers’ flow
management at the airport and RPAS integration into the U-SPACE.

e Step 2: Identification of new profiles and changes in skills and competences.

As a second step, twelve personas representing new entrants and professionals in the air
sector and their related study pathways have been developed illustrating the new
competences, knowledge and skills required by these profiles.
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e Step 3: Design of training courses for skills acquisition and upgrading.

Skill-UP finally developed a set of transversal and specific training modules for soft skills
acquisition and upgrading. The training modules have been designed for Air Traffic
Controllers, Pilots, RPAS operators and Airport operators to support and optimise their
transition process towards more automated and digitalised operational scenarios. The
complete portfolio of the Skill-UP training modules is available here.

External experts and key stakeholders in the sector have been iteratively involved at key stages of
this process through interviews, surveys and focus groups to validate the future scenarios,
personas and study pathways.

The Air Sector Skills Transformation Map, described in this deliverable, integrates all the key
outcomes of the three-step process.

1.1 Purpose of the document

This deliverable presents the first public release version of the Air Sector Skills Transformation
Map (ASSTM) and the activities conducted within T5.2 “Orientation and Recommendation System
development”.

T5.2 aims to translate the ASSTM into an online tool for newcomers and professionals in order to
support the definition of competence-centered career paths. This deliverable describes the last step
of the design process (implementation), while the first two steps (research and design) were
reported in D1.1 [1].

1.2 Document structure

The document is organised around three main sections:

* Section 2 provides an overview of the main objectives, target audiences and the design
process followed for the design and development of the ASSTM,;

* Section 3 presents information related to the structure, the main functionalities and the
technical implementation of the web application;

* Finally, section 4 reports the conclusions and the next steps.

2 Air Sector Skills Transformation Map overview
2.1 Main goals

The ASSTM aims at supporting the different target users in the identification of the major
technological transformations and skills changes expected in the air sector. It also provides access
to a catalogue of free training resources and materials for skills development and upgrade. It
integrates and give access to all the results coming from WP1 (future scenarios) and WP2 (future
profile and study pathways). In particular, the ASSTM integrates information on:

* the future trends and future scenarios that are foreseen to have an impact on the air
sector in the next years (for further details see D1.1 [1])

» the future workforce profiles that show how the current roles of air traffic controllers,
pilots, airport operators and RPAS operators are going to change in the next years in terms
of roles and responsibilities (more information on the future profiles development is reported
in D2.1 [2]).

* the study pathways that describe the technical and transversal competences required by
the future workforce profiles to work in the new operational contexts (a detailed description
of the study pathways is reported in D2.2 [3]).

2.2 What is it?

The Air Sector Skills Transformation Map represents one of the main outcomes of the Skill-UP
project. It is a web platform for newcomers and professionals in the air sector. It allows users to
navigatethe key technological transformations, future operational scenarios and skills
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changes expected in the next years. It also provides a repository of free training materials and
resources for soft skills acquisition and upgrading.

2.3 Who is it for?

It is aimed at new entrants and professionals in the air sector such as Commercial Pilots, Air
Traffic Controllers, RPAS pilots and Airport operators. New entrants can use the web platform to
learn about the evolution of the air sector and the new skills required in the future, while
professionals can appreciate and be informed about the key transformations expected for their
role in order to upgrade or acquire new skills and be prepared to adapt to the changes
expected in the coming future.

In a later version, this tool will also be useful for training providers and companies in the sector
who may need to gain insight into major sector trends and changes in skills in order to design new
training opportunities and to adapt the current training programmes to the market needs.

2.4 Design process main steps

As mentioned in D1.1 [1], the main principles of the User Experience (UX)! design were taken into
account during the design process of the ASSTM.

As illustrated in the figure below, the first two phases of the design process (research and design)
were carried out as part of T1.4, while the implementation of the tool was conducted as part of T5.2
“Orientation and Recommendation System development”.

All the activities conducted during the research and the design phases have been documented and
reported in D1.1 [1].

Task 1.4 Task 5.2

IMPLEMENTATION

1. Definition of the 4. Definition of user personas 6. Definition of the information
Transformation Map objectives — architecture

and main target users 5. Definition of the user stories —_

—_ to design the main 7. Design and development of
2. Benchmarking activities functionalities of the map wireframes and layout

3. Definition of users 6. Site map 8. Online tool development

requirements (workshop with
Uninettuno and Lazio Connect)

Figure 1: ASSTM design process

3 Air Sector Skills Transformation Map structure

The ASSTM web application has been developed by Deep Blue with the support of all the project
partners. Deep Blue was responsible for the design and development of the graphical layout, the
information architecture and technical implementation of the website. The partners of the
consortium have contributed by proving specific information, contents, useful training resources for
the 4 horizontal paths.

The website content is organized around the following sections:

e Home: the home page hosts the main access to further sections of the web application.
From here, the user can access to the four horizontal paths (see section 3.1.2 for further
details)

e About: illustrates the context in which the web application has been developed;

1 Source: https://uxplanet.org/user-experience-design-process-d91df1a45916
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e Resources: is a section reserved to a catalogue of free training resources (e.g., books,
articles, training courses ...) that users can consult. It also provides access to the training
modules for soft skills acquisition and upgrading developed within the project.

In addition the links to the skill-UP social media channels (Facebook, Twitter and LinkedIn) and to
the project website (https://www.skillup-air.eu/) can be found in the footer.

From a graphical point of view, the website maintains coherency with the project style and image.

3.1 Information architecture and main functionalities (how to use
it?)
The ASSTM web application allows users to navigate the contents through two navigation paths:

1) Horizontal path (Guided navigation). From the home page users can access the four
horizontal paths (one for each target audience addressed in the project namely: Air Traffic
Controller, Pilot, RPAS pilot and Check-in agent). The four paths allow users to navigate
the web contents through a four-steps guided process to find information about future
scenarios, profiles and expected competences required to work on new operational
scenarios.

2) Vertical navigation (Free navigation). Users can browse the different sections of the web
application and they can consult the repository of resources where they can find a set of
learning materials (videos, books, articles, courses, etc.) that they can use to improve their
soft skills.

The main functionalities of the ASSTM are synthetised in the table below.
Table 1: ASSTM key functionalities

Key functionalities Description

Explore textual contents

Users can navigate the web application to find information about
future scenarios, future profiles and expected competences
required to work on new operational scenarios.

Browse and download

resources

Users can access to the catalogue of training resources and
materials for soft skills acquisition and upgrading.

Conduct a self-evaluation
to assess the user
proficiency level of
selected competences

Through the four horizontal paths, users can explore the future skills
and competences associated to the selected profile and self-assess
their level of proficiency (beginner, skilled, expert).

Get a set of resources

The skills and competences are associated to a set of pre-defined

11

resources (e.g., training courses, articles, books, websites etc.)

Based on the results of the self-assessment conducted by the user,
the system will send back the related set of resources to be
consulted.

3.1.1 Home page

The home page (Figure 2) represents the main entrance point to access the four horizontal
navigation paths, through a clear call to action “What is your current role? Which role would
you like to explore?”.

Moreover, from the top menu, users can also access the other sections of the web
application namely the “About” and “Resource” pages.

sking
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Air sector skills V™

A glimpse into the future transformations, profiles and skills
expected in the air sector

What is your current role? Which role would you like to explore? -?-

Air Traffic
Controller

of,)

RPAS pilot Check-in agent

What Is the Air Sector Skill Transformation Map?

The Air Sector Skills Transformaticn Map is a web platform for newcomers and professionals in the air

sector. It explores the key technological transformations, future operational scenarios and skills . R’ '
changes expected in the next years. It also provides a list of training materials and resources for skills i i
acquisition and upgrading.

The Air Sector Skills Transformation Map is one of the main outcomes of the EU-funded skill-UP

project

The skill-UP project (skilling, upskilling and reskilling in future Air Transport), co-funded by the Erasmus+ programme, aims at defining future knowledge, skills and competences required in the
aviation sector by different professional profiles, including Air Traffic Controllers, Commercial Pilots, Airport operators and RPAS pilots.

Read more

Willing to Improve your skills? —

Explore our catalogue of free resources

Figure 2: Home page screenshot

3.1.2 Horizontal paths

After having selected the role, the users will be guided to navigate the contents through a four-
steps guided process (see the figure below).
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Explore the future
scenario

The scenario describes the
major technological
changes and the related
impact on current
professional roles

Select a future profile

Each future profile cutlines
the main training needs,
competences, knowledge,
and skills required by new
entrants and professionals
to perform successfully in

Evaluate your skills

Conduct a self-
assessment to understand
how confident you feel
with the key behavioural
competences identified for
each future profile and be

Get your resources
toolkit

Receive suggestions of
courses and learning
materials based on your
test results so you can take
your skills to the next level

the new working
environment

prepared to improve or
upgrade them

Figure 3: Four steps guided process

The steps of the horizontal paths are the same for all the roles, thus, the following paragraph
reports, as an example, the horizontal path of the air traffic controller.

3.1.2.1 Air Traffic Controller

The horizontal path of the Air Traffic Controller describes how the role of the Tower Air Traffic
Controller is going to change in the context of the Single and remote towers operations.

The figure below shows the introductory page with the description of the four steps.

skin{g

Resources

Home > Air Traffic Controller

Air Traffic Controller

How will this role change in the next years? Discover it with us

Start your journey here by exploring the next four steps below to better understand how the role of the Tower Air Traffic
Controller (Tower ATCO) is geing to change and the skills required in the future working environment.

= ™
=]
0 e e
Explore the future Select a future profile Evaluate your skills Get your resources
scenario toolkit

The scenario describes the
major technological
changes and the related
impact on current
professional roles

Each future profile outlines
the main training needs,
competences, knowledge,
and skills required by new
entrants and professionals
to perform successfully in
the new working

Conduct a self-
assessment to understand
hew confident you feel
with the key behavioural
competences identified for
each future profile and be
prepared to improve or

Receive suggestions of
courses and learning
materials based on your
test results so you can take
your skills to the next level
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environment upgrade them

Figure 4: Horizontal path ATCO - Intro

After having clicked on “Start” the users navigate the contents by following the four steps process.

Step 1 Explore the future scenario (Figure 5). In this first step, users can find information about
the future scenarios developed within skill-UP namely: Single and multiple remote towers, Single
pilot operations, Automated check-in operations for passengers’ flow management at the airport

sking
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and RPAS integration into the U-SPACE (more information on the development and selection of the
future scenarios is reported in D1.1 [1]).
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Home > Air Traffic: Controller > New operations in single and remote towers

Explore the future scenario

Discover the major trends and technological transformations and the related impact on current professional roles

New operations in single or multiple remote towers

Over the next 10 years, the European ATM system is expected to face challenging situations, with the increase of air traffic complexity, the introduction of digital environments and new technelogies.

The idea behind the concept of remotely-contralled single or multiple airports is to provide small and medium sized airports with more cost-efficient tailored air traffic services through augmented
multimedal solutions.

The concept relies on cost-efficient optical camera sensors with video images directly relayed to a facility which could be situated anywhere. Images will no longer be provided by direct out-of-the-
window view but will be projected on panaramic screens in remote facilities in order to enable providing Air Traffic Services

Technological changes Keywords
- Augmented multimodal sensorial solutions and new hurnan-system interaction concepts will SUPport remote tower
ATCOs in managing remete tower operations. This may add some complexity.
+ With access to a range of new visual and audio data such as augmented reality displays, high-definition cameras,
panoramic displays of remote aerodrome, virtual reality headsets, multimadal interfaces, and automatic tracking, the Augmented solutions

ATCOs will be able to monitor activities such as runway occupancy, weather, and visibility in real time.

Impact on the role of Tower ATCO

- With the transition to the new Air Traffic Management model, the work of ATCOs will partially change. They will have to
adapt te the new working environment, and to the new technolegies and skills these require. They also will need to
adapt to a possible different workload and situational awareness demands type, considering that they will provide

services to at least two airports.
+ In addition to training in the use of new tools, ATCOs will need to train on maintaining correct Situational Awareness to
prevent mistakes caused by confusion in switching back and forth between different towers e

&

m

Figure 5: Horizontal path ATCO - Step 1 Explore the future scenario

Step 2 Select a future profile (Figure 6). After having read information about the future scenarios,
users can select the future profile (persona) they are more interested to explore and discover the
main knowledge, skills and competences required for that profile in the new working environment
(more information about the design and development of the future personas is reported in D2.1 [2]).
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Home » Air Traffic Controller » New operations in single and remote towers

Select a future profile

About Resources

Discover the main knowledge, skills and competences required in the new working environment

Tower ATCOs future profiles

How is the role of the Tower ATCO going to be impacted by the transition towards the Remote Towers operations?
Within the Skill-UP project, we have developed three personas, with Patricia representing new entrants and Mary and Bill representing professionals ATCOs. Under each persena you can read about the
main needed competences, knowledge and skills necessary to undertake the essential tasks in this new operational scenario.

Select one of the personas and the training path you would like to explore.

Patricla iling Mary

New Entrant Remote Tower Professional Tower ATCO

ATCO who needs to be reskilled
into a rTower ATCO

Mary

Professional Tower ATCO who needs to be reskilled into a rTower ATCO

ﬂ BIlL Upskiling

Professional QJTI who needs

ol e uesiledintarToner

oJTl

Mary’s Persona was to i tower ATCO who is supposed to be relocated in another city in order to start working as a remote tower controller in a multiple remote
tower. Her training needs are expec(ed to deal wn(h advanced use of the remete tower systems, as for the technical skills, and with problem selving, decision making and service orientation among

the behavioural skills.

Informatien

Age: 30
Education/Expertise: was licenced in southern ltaly after 5 years

Tasks

Manage traffic from the local airport to a radius of 3 to 30 miles out

Direct the movement of vehicles, including aircraft, on runways and taxiways
Check flight plans

Give pilots clearance for take-off or landing

Menitor activity such as runway occupancy, weather, and visibility in real time
Transfer contrel of departing flights to other traffic control centers and accept
control of arriving flights

Inform pilots about weather, runway closures, and other critical information
Alert airport response staff in the event of an aircraft emergency

Skills, competences and study pathway

Study pathway

Main challenges in the workplace

Replacement of the direct OTW view with relayed visual reproductions

Multiple airport service

Remote working:

Relocation to another airport

Loss of sound, loss of depth perception, new visualisation cues (360 view projected
on 180, 180, 240, stc.), working all day sitting, sometimes alone and having te switch
and share views between different airports

Interaction with OJTI who are less familiar than her with the remote envirenment

Roles and responsibilities

Safe and efficient separation provision

Delegation of responsibility for other services at the airport (emergencies, runway
inspection..)

Multiple licences holding and maintenance

Motering and management of multiple and complex situations in parallel

Increase of job requirements for some small airports

The study pathway developed for Mary describes the formal training, technical skills and competencies that a Professienal Tower ATCO who needs to be reskilled into a rTower ATCO needs to acquire

Download ¥

key skills and

Being a Professional Tower ATCO who needs to be reskilled into a rTower ATCO requires also a set of new and additional behavieural competences and skills to perform successfully in the context of
single and multiple rTower operations. Each competence below includes a short definition, the key behavioural markers and theoretical knowledge associated. The behavioural markers are examples of

observable actions and skills that one might demonstrate with these competences

Situational awareness

Change adaptability

Self management and continuous development

Digital competences

Problem solving and decision making

Figure 6: Horizontal path ATCO - Step 2 Select a future profile
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Step 3 Evaluate your skills (Figure 7). Users can conduct a self-assessment in order to understand
how confident they feel with the skills and competences identified for the different future profiles.

skinG

Home » Air Traffic Controller > New operations in single and remote towers > Mary Professional Tower ATCO wha needs to be reskilled into a rTower ATCO 3 Self Assessment

Evaluate your skills and competences

‘Conduct a self-assessment to understand how confident you feel with the behavioural skills and competences associated with this future profile

3/5

& Previous ° Self management and continuous development Next =

The ability to demonstrate personal attributes that improve performance and maintain active involvement in self-learning and self-development. It also censists in applying continuous learning in
farmal and informal ways through training, sharing, asking and receiving feedback.

A professional rTower ATCO who needs to be reskilled into a rower ATCO should be able to manage stress in an appropriate manner, self-evaluate and use feedback to improve performance, adapt
to the demands of a situation and be engaged in continuous development activities.

Beginner Skilled Expert
You have the level of experience gained in a classroom or &5 & trainee Vou can effectively perform and execute the tasks as requested You are & known expert in this area. You can provide guidance and
on-the-job. You are expected to need help when performing this skill troubleshoot related to this area of expertise

Figure 7: Horizontal path ATCO - Step 3 Evaluate your skills and competences

Step 4 Get your resources (Figure 8). Finally, after having conducted the self-assessment and
based on their test results, users receive a list of training resources and materials to be consulted.
They can also download the results of their test.

skinG

Home > Air Traffic Controller > New operations in single and remate towers > Mary Professional Tower ATCO wha needs to be reskilled into a rTower ATCO > Seff Assessment > Resources

Your resources

Get your toolkit of resources to be better prepared for your future career

fretake the test

£ Download your result
Your assessment:

Situational awareness ~ “hiled

The ability to comprehend the current operational situation and anticipate future events, absorb infermation to form an overall picture, consistently be able to form an overall traffic picture based
on all information available, be able to selectively pick the right infarmation needed for the overall picture and keep a clear overview of the situation by regularly scanning.

SITUATIONAL Air Traffic
AWARENESS Controller
Beginner  skiled  Website

Situational awareness in ATC

Articles and useful resources on situstional
awareness from Skybrary

Resource:
https:fiskybraryasrofsearch/node/
situational%20awareness

Your assessment:

Change adaptability  Eeginner
The ability to quickly respond to changing trends, innovations and industry shifts.

Figure 8: Horizontal path ATCO - Step 4 Get your resources

3.1.3 Resources

From the “Resources” page, users can browse the catalogue of training resources and filter them
by resource type, role, competence, and proficiency level.
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Resources

Resources

Resource type Competence

Clear filters
All All

SITUATIONAL Air Traffic SITUATIONAL Air Traffic SELF MANAGEMENT AND Air Traffic WORKLOAD Air Traffic
AVUARENESS Controller AUWARENESS Controller INTINUOUS Controller MANAGEMENT Controller
DEVELOPMENT h
Beginner  Video Beginne Website Beginner - Beginner  Video
SkyClips for learning about workload Situational awareness in ATC Blended Course SkyClips for learning about workload
management and situational management and situational
awareness Art 8 n situational Eurocontrol Learning Zone awareness

Resource
Resource: https:/flearningzone.e

Resource: https:/

e=en- Resource:
hitps:fiskybrary aeroftutorials/skyclips

yaero/search/node/f
https//skybraryaero/tutorials/skyclips situational®20awareness

TEAMWORK LI ilile TEAMWORK (i COMMUNICATION (TS COMMUNICATION G S
Controller Controller Controller Controller

Beginner  Book Beginner  Wehsite Beginner  Website Beginner  Website
Five dysfunctions of the teams Teamweork in Air Traffic Control Air-Ground Communication Communication in ATC

Articles and recources from skybrary resaurces on communication

and definition of Teamwork in ATC from

The catalogue of training resources has been developed with the support of all the project partners
and will be constantly updated and improved with more resources.

3.2 Technical development and implementation

The technical development process started in December 2021 and was concluded in July 2022.
The following tools were used to develop the web application:
* Figma? was used to create the wireframes and mock-ups of the Air Sector Skills
Transformation map interface.
» AirTable platform?® was used to host the data and to build the information architecture of the
ASSTM. It is programmed to work as the back end for the web application.

3.2.1 Maintenance

Deep Blue is responsible for maintaining the ASSTM up to date for up to three years after the
project's end.
All the partners will contribute to the content update throughout the entire project duration.
In particular:
« all partners will contribute to the update of the catalogue of training resources and will
contribute to the communication and dissemination of the web application;
* Inova+ and Deep Blue, respectively as dissemination leaders and project coordinator, will
define a communication/dissemination strategy to ensure that the platform has visibility and
reach the relevant target audiences.

3.2.2 First release

The web version of the ASSTM is available online at this link: https://www.futureskillsmap.eu.

The web application will be promoted during the pilot sessions that will be organised between
September and October 2022.

The current version of the ASSTM web application is customised for desktop only and the mobile
version is currently not available. Its production will be discussed with the project partners.

2 https://www.figma.com/
3 https://www.airtable.com/
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3.2.3 Connection to the project website

The ASSTM is hosted on a different domain than the Project Website. However, it is possible to
access it from the project website by going on the pages “outcomes” and “resources”.

4 Future outlook and conclusions

This deliverable has reported an overview of the skill-UP ASSTM web application, its main scope,
structure and functionalities.

The ASSTM will be constantly kept up to date by the skill-UP consortium. In particular, the catalogue
of training resources will be enriched throughout the entire duration of the project. Moreover, the
current information architecture allows the integration of new pages and sections (e.g., blog, section
where to offer training courses, etc.).

Being one of the main outputs of the skill-UP project, the ASSTM will be a central part of the
dissemination activities in the coming months.

The platform will be promoted through all skill-UP communication channels, specifically its website,
social media channels (Twitter, LinkedIn, Facebook) and dissemination/communication materials
(e.g., flyer, newsletter) to reach a wide target audience. It will also be presented in depth during
the skill-UP final event that will be organised at M36 (Jan-Feb 2023).
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