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EXECUTIVE SUMMARY

This third part of the guidelines document provides the training manager, or any
other person who is assigned to acquire, deploy, manage, maintain and/or evolve
an e-learning system with information on items regarding technology and its
implementation.
The document is divided into 5 main sections:
In the first section we will discuss the e-learning system and its components. In
this document we will take the view that the learning management system [LMS]
is often the core component of an e-learning system. As such we will take time to
describe its main features and how it works. We will also take a broader look at
other components.
In the second section we will talk about standards in e-learning. We will see why
standards are necessary. We will describe the main standards:
•

which allow content to be shared and reused [SCORM and AICC],

•

which allow assessments to be shared and reused [QTI] and

•

for the set of specifications [through APIs] which allow a computer
program to obtain data from another program.

Open source software is the subject of the third topic. Here we will read about
what open source is and what it means for e-learning. We will discuss what
should be considered before starting to use open source software at company
level in e-learning. The advantages and disadvantages of open source will also
be covered in this chapter.
The fourth topic considers the features which should be looked for when buying
an LMS. We will discuss items such as the need for a user-friendly, flexible and
scalable LMS which supports a number of features such as good reporting,
playing of standardised contents, etc.
Finally the last section deals with the use of e-learning in classrooms. We will
read what should be taken into consideration when setting up a CBT room. We
will also see examples of three different CBT room set-ups.

Page 5

Released Issue

Edition 1.0

EUROCONTROL Guidelines for the use of e-learning in ATM Part 3 Technological Aspects

CHAPTER 1 –
Introduction

E-learning can be defined as technology-facilitated learning. In the first two
parts of the guidelines document, Using E-learning in ATM, we focussed
mainly on the learning issue. In the third and last part the focus is on
technological aspect which needs to be considered by a training manager
when using e-learning.

1.1

In this part you will find
In this third part the themes will revolve around what e-learning comprises in
technical terms and what to look for when choosing a system which is to be
used for delivering e-learning.
We will discuss the various elements that can make up an e-learning
system and the standards that allow the various components within that
system to interact with one another. In the standards section, special
attention will be paid to the sharable content object reference model
(SCORM) which is one of the main standards used to ensure
communication between e-learning content and e-learning delivery
platforms. SCORM also ensures reusability of content across platforms.
Later, we will be giving advice on what to look for in a learning management
system (LMS) and as such we will be looking at open source software as
one possible solution model.
We will list various advantages and
disadvantages of using open source software for e-learning. We will follow
that by listing a number of LMS functionalities to be kept in mind when
looking to buy an LMS.
Finally, we will consider e-learning when used in the classroom. We will
look at the possible set-ups and how to maintain a CBT room.

1.2

The learning management system (LMS): the
heart of the e-learning system
In this document, the LMS, i.e. the platform used to deliver and manage elearning, will be considered as the central component of the e-learning
system. As such, the items in this document, with the exception of the elearning in the classroom chapter, will revolve around the LMS.
The next chapter will start with a description of what an LMS is.
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CHAPTER 2 –
The e-learning system

For e-learning to work, a combination of ingredients is needed, including:
•

content,

•

a delivery mechanism,

•

students,

•

teachers, and

•

other tools as required.

In the second part of these guidelines, i.e. that dedicated to pedagogical
issues, we saw how students and tutors could interact with one another
through e-learning. This chapter aims to describe the typical architecture
which makes up an e-learning system and allows, for example, this
interaction.
We are assuming that at the heart of the e-learning system there is an
LMS. This chapter starts with a basic description of what an LMS might be.
It then continues by exploring other possible components which may [or
may not, depending on the needs of the organisation using the system]
make up the e-learning system.

2.1

What is an LMS?
Before attempting to answer this question, it is worthwhile to start with an
example which will facilitate understanding.
In printed news, on the one hand there are newspapers full of news and on
the other hand there is a distribution mechanism which makes it possible
for the newspapers to reach the target audience, the general public. This
delivery mechanism might be a newsagent’s kiosk in the middle of a very
busy pavement in the city centre.
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Newspapers [content] need a delivery mechanism to reach their target audience

The same principle applies to e-learning, where there is the content in the
form of digital files [for example web-based training or presentations,
documents, videos, etc.] and then some sort of distribution mechanism. As
in the newspaper example, the distribution mechanism may take different
forms, for example a kiosk, door-to-door delivery or newspapers handed
out in front of the metro station. In e-learning, distribution may take place in
several ways. For example, content might be made available in a
designated room, say a computer-based training (CBT) room at the training
school, or CD-roms might be distributed to students. However, in terms of
organised training, one of the best ways of distributing training content
online in an air navigation services [ANS] training environment is through
the use of an LMS.

The delivery mechanism for web-based training is an LMS

An LMS is…
In broad terms, an LMS is nothing more than a computer program which
organises and manages:
•

the training environment,

•

the users [students, instructors, etc.] and

•

the content.

From an architectural perspective, an LMS normally has an application
which gives users functionality to access a database containing all the
information [students, courses, where the content can be found, training
history, etc.] and to execute functionalities, such as training. All this is
available on the Internet or Intranet via a web server.

Edition 1.0
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Therefore, a schematic approach to the e-learning system could be
represented in the following manner:

A schematic approach to the e-learning system

where the students can be managed within classes and assigned to tutors
who are responsible for teaching and monitoring progress. Within this
environment, the LMS manages the link between the two and makes
content, reports and other communication tools available to those using it.
The availability of information and functionality will depend on their role.
The LMS database is also full of information which can be used by
managers to review and evaluate the training activity.
Also, the LMS should not be seen in isolation but should be connected with
other tools in order to enhance the services provided to the users. For
example, the LMS could be connected to human resources systems which
synchronise information about the users. It could also be connected to
other tools which are specifically used to carry out distinct functions. For
example, if a dedicated assessment tool is in use, a link between the LMS
and this tool could make a seamless transition between learning and
testing.
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2.2

What other components could make up an
e-learning system?
In the LMS description above, the LMS is being used to:
•

Manage and deliver the e-learning content
4 to students.

•

Allow the tutors to
4 teach and monitor
4 through connections with the students and through learning
progress reports.

•

Enable the managers to learn how the LMS is being used
4 through statistical reports.

Apart from the above, an e-learning system could be made up of a number
of other components, such as:
Content
•

Authoring tools

•

Learning Content Management Systems (LCMS)

•

Content Management Systems (CMS)

•

Knowledge Management Systems (KMS)

Delivery
•

Learning Management Systems (LMS)

•

Course Management Systems (CMS)

•

Virtual Learning Environment (VLE)

•

Assessment Tools

•

Simulators

Administrative Systems
•

Talent Management Systems (TMS)

•

Performance Management Systems (PMS)

•

Resource Management Systems (RMS)

•

Human Resources Management Systems

Collaborative Tools

Edition 1.0
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Since the definition of what an LMS should contain in terms of functionality
is not set in stone, some of these tools [or functionalities] might be part of
an LMS or external to the LMS but integrated in it. They might also be
independent tools which are not integrated with the other components.
The level of integration depends on a number of factors, namely the use
the organisation wants to make of the tools and the level of integrability
between the various components [which varies from product to product].
In this section we will give a short description of each component
mentioned in the list above. This should be used as an overview. Readers
wishing to find out more about a component will want to carry out further
dedicated research.

2.2.1

Components dealing with content

2.2.1.1

Authoring tools
Authoring tools enable the development of asynchronous1 e-learning
content.
Different authoring tools differ in terms of composition. They range from
rapid e-learning tools [described in Part 2 of these guidelines], which
normally allow non-programmers to develop e-learning material, to
professional web development tools which require professional web
development knowledge. Examples of the latter are Flash or Dreamweaver.
If an organisation wishes to produce e-learning content, it will need an
authoring tool. What is also important is how the content produced will be
delivered. If the content is to be delivered via an LMS, it is important to find
out whether the output of the authoring tool will be seamlessly read by the
LMS, or whether it would require some degree of transformation.
Normally, seamless reading is possible if the product of the authoring tool
and the LMS comply with the same standards. One of these standards is
the shareable content object reference model (SCORM). This standard is
described in more detail below.
The level of integration between the authoring tool and delivery mechanism
may also range from:

1

•

Full integration: The authoring component is an integral part of the
delivery platform.

•

Manual transfer of the content: The content is produced through
an authoring tool, and is then published and manually transferred
to the delivery platform.

•

No integration: The content produced is unreadable by the
delivery platform

For definition see the glossary at the back of the document.
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2.2.1.2

Learning Content Management Systems (LCMS)
The aim of an LCMS is to manage content provided to the learner at the
right time for the desired effect. An LCMS is generally used by
organisations which have an important development activity and which feel
the need to manage their content for re-usability and maintenance
purposes.
An LCMS enables, at the very least, the reuse of learning content and is
based on a standards-compliant learning object model2. At most, it looks
after the process required to manage a large distributed content
development team. [so here, we can already see an overlap between
authoring tools, which develop content, and LCMSes!]
There is also considerable confusion in the market between what an LCMS
and an LMS are. This confusion is caused by suppliers who bundle
LCMSes into LMSes and vice versa.
Brandon Hall Research, a well-known US e-learning consultancy, has
attempted to clarify what an LCMS and LMS should have as core
functionality (see box below):

LCMS – LMS
One letter away from each other as acronyms, but miles apart in practice
Learning management systems (LMS) and LCMSes really have two very different
functions. It is unfortunate that both have such similar names and a shared acronym,
which only serves to confuse buyers even more.
The primary objective of an LMS is to manage learners, keeping track of their
progress and performance across all types of training activities. By contrast, an
LCMS manages content or learning objects that are served up to the right learner at
the right time.
Understanding the difference can be very confusing because most of the LCMS
systems also have built-in LMS functionality. In fact, 74% of the systems in our
LCMS research include LMS functionality as part of their system. Many of these
LCMSes have also performed interoperability tests with leading LMS products.
In addition to the embedded learning management system functionality, there may
also be a significant overlap between LCMS and LMS capabilities and purpose. The
following chart is based on what we have observed by analysing both LMS and
LCMS products. While some products have functionality that crosses the
boundaries, we found that most systems generally focused on their own domain as
follows:

2

See glossary for definition
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LMS
Training
Primary target users

LCMS
managers, Content developers,

instructors,

instructional designers,

administrators

project managers

Provides primary management of...

Learners

Learning content

Management of classroom, instructor-led training

Yes (but not always) No

Performance reporting of training results

Primary focus

Secondary focus

Learner collaboration

Yes

Yes

Keeping learner profile data

Yes

No

Sharing learner data with an ERP system

Yes

No

Event scheduling

Yes

No

Competency mapping - skill gap analysis

Yes

Yes (in some cases)

Content creation capabilities

No

Yes

Organising reusable content

No

Yes

Creation of test questions and test administration

Yes

Yes

Dynamic pre-testing and adaptive learning

No

Yes

No

Yes

No

Yes

Workflow tools to manage the content development
process
Delivery of content by providing navigational
controls and learner interface

Brandon Hall http://www.brandon-hall.com/free_resources/lms_and_lcms.shtml 2006
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Conclusion regarding the LCMS:
The primary aim of an LCMS is to manage learning content. It normally
allows a number of developers to collaborate on development projects. It
also allows a repository of learning objects3 to be developed and used by
those developers when compiling e-learning content.

2.2.1.3

Content Management Systems (CMS)
The term content management system describes a system which is used to
create, edit, manage and publish content in a consistently organised
fashion. A CMS has a broader scope than e-learning and is used for web
content management.
The relationship normally occurs when, in addition to web-based training
content, the e-learning activity also wishes to deliver other types of content,
for example documentation, to the users through the e-learning delivery
platform. This implies that a link is made between the two systems [the
LMS and the CMS] so that the content contained in the CMS is made
available through the LMS. This integration is possible when both systems
have mechanisms which enable them to talk to each other [e.g. application
program interfaces, APIs]. ‘Standard’ LMSes do not currently usually come
with advanced CMS features already available.
It should also be noted that sometimes within the LMS, there is a
functionality called content management system. This functionality is
different from the CMS described above and is normally used within the
LMS to organise and find content [e.g. web-based training – [WBT]s]
uploaded to or referenced within the platform.

2.2.1.4

Knowledge Management Systems (KMS)
A KMS is a system which manages knowledge in organisations. It supports
the creation, capture, storage and dissemination of information.
A KMS is used to store and disseminate ‘knowledge’ captured by staff
members. For example, an ANSP decides to collect the experience
[knowledge] gained by on-the-job training instructors (OJTIs). This
experience can then be collected in the KMS so that other OJTIs are then
able to look at the lessons learned in other situations in order to improve
their work and the performance of their students.
In an e-learning environment, a KMS may be linked to the e-learning
delivery platform [e.g. the LMS]. In our example above, the experience
collected in the KMS might be made available during the OJTI training
course.
‘Standard’ LMSes do not currently usually come with advanced KMS
features already available. This means that integration is needed if the two
systems are to work together. This may be possible if the two systems
mutually support APIs.

3

See glossary section for definition
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2.2.2

Delivery
In addition to the LMS, which has already been described above [and the
features of which will be described later in this document], a number of
other systems can take care of training or training-related delivery.

2.2.2.1

Course Management Systems (CMS)
A CMS is a system which manages face-to-face courses.
When dealing with pure distance learning, learning delivery and
management are mainly supported using LMSes. The development of
blended learning solutions (i.e. mix of e-learning and face-to-face course)
may benefit from technological solutions. An example of a blended course
is one which starts with a course with pre-determined e-learning content to
study, then has a face-to-face classroom component, followed by a test to
check how well the class is perceived. In this case, it is useful to determine
who the instructor delivering the class is and who has to monitor the
progress and results. Course and resource management systems (CMS
and RMS) are candidate solutions for supporting such processes.
From a vendor’s point of view, these systems can be delivered in two
flavours:
a. Stand-alone
institutions.

applications

developed

historically

for

training

b. Integrated with Learning Management Systems. In recent years,
this approach has been growing in popularity with the shift of
schools and universities towards learning technologies.
In addition, and to complicate matters, some CMSes have resource
management systems (RMS)4 built in and others do not.
One of the downsides of integrated solutions is their potential limitations in
terms of functionality. In such cases, the main product is the LMS and not
the CMS itself; thus CMS functionalities may be limited and difficult to
access. Another risk is having the two systems technically dependent on
each other.
On the other hand, if there are two different systems [i.e. one LMS and one
CMS], a lack of integration may generate considerable administrative work
in order to coordinate information in those systems.
Since the CMS market is fragmented and not integrated, standards for
CMS are not mature. This is because technology with similar functionality is
available for a diverse range of environments from different development
backgrounds and used for different reasons.

4

For RMS see below.
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The following can be considered typical selection criteria when looking for a
CMS or an LMS which also has CRS functionalities:
Enrolment Management
Course Enquiry: the process of taking and answering course enquires. This
requires access to future course schedules and details and current course
enrolment status, including the management of waiting lists.
Course Registration: the process of registering students and their
associated learning and pastoral requirements on (a) course(s).
Agent Tracking: for audit purposes, information on staff interactions with the
system could be stored.
Customer Management (when dealing with customers rather than students)
Customer Profiles: customer and/or customer organisation details – subject
to data protection laws – could be kept on the system. This would avoid
retaking customer details each time they register.
Logging: interaction with the customer could be logged, giving information
on the organisation’s contacts with the customer over time.
Marketing: customer information could be used as the basis for marketing
campaigns or ‘up-selling or cross-selling’ of courses.
Fulfilment
Course Admin – Pre & Post Course: fulfilment covers the processes for
setting up and closing a course. The CMS should be able to automatically
generate course lists, equipment requests, materials requests and so on to
enable the course to be delivered either online on in a classroom or other
location. Likewise, the CMS should be able to close a course, including the
automatic generation of attendance lists, pass lists, certificates and so on.
Integrated e-learning registration: access to the LMS platform from the
CMS is integrated. Where a delegate has signed onto a blended course,
his/her details should be automatically registered in the LMS on the correct
e-learning course, with the CMS then auto-emailing the delegate his/her
LMS access details.
Meeting and Workshop booking: a schedule of room availability.
Certificate issue: where a certificate is required, the CMS should be able to
automatically generate a printed or digital version for the delegate as
required.
Pastoral Needs (when dealing with students coming from far away to attend
courses)
Hotel booking: given the need to book delegates into accommodation, the
CMS should be able to automatically generate and send emails or faxes to
hotel reservation systems.
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Visa application: the CMS should be able to automatically generate the
documentation required for the visa application process.
Special needs flagged: needs for disabled delegates or delegates with
special dietary or other needs should be able to be managed by the CMS,
with auto-notification of lecturers, hotels and the restaurant.
Workflow
Rules engine – exception management: the CMS should have an easy-touse rules engine where staff can simply enter the rules for local processes.
Where exceptions are encountered, the rules engine should be able to
automatically notify the correct person or the administrator to enable
manual intervention.
Communication engine – mail, fax, SMS: the CMS should be able to use all
communication media, including autodialling delegates from their contact
details.
Auto-notification: where notification is required, e.g. print room, reception,
restaurant, the system should automatically generate and send emails.
In brief, a CMS is a system which allows you to manage classroom events.
CMS functionalities may be contained within an LMS or be part of a distinct
tool. In the case of blended learning and / or if the user data base is the
same, integration between the CMS and the LMS will most probably be a
necessity.

2.2.2.2

Virtual Learning Environment (VLE)
A VLE is very similar to an LMS. In fact in the US, the term LMS is
favoured, whereas in the UK many organisations tend to use VLE.
There is however a difference between the two where the VLE is developed
more to facilitate the learning interaction necessary between the student,
the content and the instructors. A ‘pure’ VLE does not have developed
management functionalities such as tracking and reporting, management of
students, etc.

2.2.2.3

Assessment Tools
A description of what an assessment tool is was given in Part 2 of these
guidelines5.
In the section dedicated to standards, below, we will consider a standard
(Question and Test Interoperability [QTI]) which allows different
assessment tools to share assessments and questions.
In this section we will consider how assessment tools could be integrated
within an e-learning system:

5

See Guidelines on the use of e-learning in ATM Part 2 section 6.22: Assessment tools
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A fair number of LMSes come with functionality that allows the creation,
management and delivery of assessments. Some LMSes are more
developed than others in this respect. As discussed in Part 2, there are
also dedicated tools whose only purpose is to develop, manage and deliver
assessments.
If we consider the integration between an assessment tool and an LMS,
depending on the type of use of the tool, communication between the two
systems might be desirable. One good principle is to have one assessment
database from which to generate both formative and summative
assessments6. This will facilitate the management of the questions. Once
this is the case, formative assessments should then be blended in with the
learning programme. Integration between the assessment tool and the
LMS can be achieved in a number of ways. Here are two:
•

either by getting the LMS to refer to the assessment tool when an
assessment is called, which we call a dynamic link, or

•

by publishing each formative assessment via the assessment tool and
then importing it into the LMS, i.e. a static link.

The two ways will need a common standard so that the questions can be
read by the LMS.
In the case of the static link, the results will be kept within the LMS. In the
case of the dynamic link, it is left to the person in question to determine
what kind of tracking / results / statistics should be kept where.
The common standard could either be specific to the two tools [which in this
case is not really a standard!], or it could be QTI or SCORM. Note that
SCORM only allows you to store one result per user per assessment; it
would then be up to the person in question to determine whether the
highest score or the latest take of the assessment [or the first take] should
be recorded.
Regarding summative assessments, especially those with high stakes, a
number of measures would need to be taken to ensure that the assessment
is valid. Examples of such measures include:
•

Locking the assessment session so that it is only available to the
student for a specific time bracket

•

Password protection for the assessment session [with this password
being made available to the student by the invigilator at the beginning
of the examination.]

The principles governing where to store the results of summative
assessments remain the same as for formative assessments.
Deciding on whether you need an independent system to manage your
assessments or whether to opt for the LMS to do this depends on your
assessment needs and on the tools you already have available.

6

For the definitions of formative and summative assessments, please refer to the appendix.
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Even if dedicated tools offer you everything you need with regard to
assessment creation and management, if your needs are not too complex,
an LMS with a good assessment management functionality may often be
enough.
It is important to make this analysis prior to committing to one or the other
configuration of these two components within the e-learning system, as the
effort needed to integrate two distinct systems can be quite high, even if the
two systems are compliant to a common standard!

2.2.2.4

Simulators
Simulators are training tools which imitate real-life situations for training
purposes.
In ANS, simulators are used extensively. As such the only addition to what
is already known by training managers and instructors on the subject is that
this category of tools can be used not only to simulate air traffic, but can
also be developed for use in other aspects of training.
A couple of examples are:
•

Simulating the operations room environment in a crisis: this could for
example enable supervisors and other team members to react to a
crisis, such as a fire breaking out in the operations room which
otherwise could not be easily trained for under normal conditions.

•

Simulating the ANS technical system architecture for air traffic
services electronics personnel [ATSEP]; with a similar tool simulating
the relationship between different systems, an ATSEP could learn
about the cause and effect of one component of the system on others
[in the event of outages or maintenance, for example].

As with other technology-facilitated training tools, simulators could be
designed to integrate the e-learning system.

2.2.3

Administrative Systems
The third group of systems deals with administrative qualities. Some could
be seen as an integral part of the e-learning system while others are
systems at company level. Integrating the latter with the e-learning system
depends on the organisation’s needs.

2.2.3.1

Talent Management Systems (TMS)
A TMS is mainly a human resources tool which assesses and tracks
employee performance. TMSes also have succession planning modules
which they can use to identify promising internal talent and encourage
internal recruitment.
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The more sophisticated of these systems can also flag employees who are
at risk of leaving, spot talent shortages and replacement gaps, suggest and
track training, and perform many other tasks.7
Sometimes a TMS may wish to obtain information from the LMS about what
employees have studied. Sometimes LMS vendors claim that they have
modules which cover these processes within an LMS. The extent of such
claims needs to be verified on a case-by-case basis.

2.2.3.2

Performance Management Systems (PMS)
A PMS is a human resources tool which helps an organisation in the
process used to measure, improve and reward the performance of
agencies, programs, or employees. It assists in:
•

communicating employee performance expectations, maintaining
ongoing performance dialogue, and conducting annual performance
appraisals;

•

assessing employee performance which falls below expectations;

•

encouraging and facilitating employee development.8

Like the TMS above, a PMS may wish to obtain information from the LMS
about what employees have studied. Sometimes, LMS vendors claim that
they have modules which cover these processes within an LMS.

2.2.3.3

Resource Management Systems (RMS)
Within a training environment, an RMS manages the physical resources
used to deliver training. These resources include the classrooms, training
documentation, stationery, projectors, and possibly even the instructors.
Most of the time, if an RMS is available, it is integrated in the course
management system.

2.2.3.4

Human Resources Management Systems
Human resources management systems [HRMS] are organisation-wide
systems which manage information pertaining to the employees. Training
is only a sub-set of this information.
In a number of organisations, integration between an employee’s training
history and his/her other employment details is a requirement. In this case
integration between the two systems is needed. This integration would
allow two-way information to pass between the HRMS and the LMS. On
the one hand the HRMS acts as the master database with regard to
employee information and passes basic employee information details to the
LMS. On the other hand the LMS then passes essential training history
information to the HRMS.

7

Source: John Zappe: http://www.ere.net

8

Sources: Performance Management : http://www.osp.state.nc.us and PEW : http://www.pewcenteronthestates.org
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This integration is normally achieved via an API which allows the two
systems to talk to each other. From a user database perspective, protocols
such as the lightweight directory access protocol [LDAP] help to allow the
two systems to exchange information which is recognisable by the two.
The level of integration between the two systems depends on the
organisational needs and type of use of the LMS and the information that
needs to be stored in the HRMS.

2.2.4

Collaborative Tools
The last part of this section deals with tools which allow collaboration
between the users [students, tutors or others].
Synchronous (Videoconferencing / Virtual classrooms, Chat / Instant
messaging, Application Sharing9) and Asynchronous (Forum, Blog,
Bulletin Board Systems, Wikis)
Synchronous tools group all those tools which allow users to communicate
and share in real time. Asynchronous tools are those which enable
collaboration but do not require the collaborating users to be logged in at
the same time.
A detailed description of the various types of tools was given in Part 2 of
this guideline document.10
What is important in this part is to determine where these tools belong and
how / when they can be integrated within the e-learning system.
As with most of the other systems described above, synchronous and
asynchronous tools might be an integral part of the functionalities offered
by an LMS or components external to it.
If they are external, integration needs will depend on the use these tools
have within the learning environment. In a blended learning scenario
where training strategy requires students to collaborate with each other,
integration will be necessary. In such cases, reference to the tools is made
in the training course which is made available from the LMS.
It is also important to note that collaborative tools can also be used by the
organisation outside the training environment, for example to get expert
teams to collaborate on a specific subject or project.
The use of these collaborative tools could be managed either through the
e-learning system or outside. This would depend for example on whether or
not the tools are an integral part of the LMS.
The integration would be facilitated through an API.

9

For the definition of an application sharing tool please see the glossary

10

See Guidelines on the use of e-learning in ATM Part 2 section 6.2: E-learning tools
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2.3

Conclusion: The e-learning system – various
components – various degrees of integration
This section could be summarised with the following bullet points:
•

The e-learning system is made up of various components but should
be thought of as one system.

•

The LMS can be considered as being central within the e-learning
system.

•

The components / functionalities which make up an LMS are not fixed
and differ from one LMS solution to another.

•

When looking for a new or replacement LMS, the decision on which
components should be part of the LMS and which should be external
but integrated needs to be considered. This consideration needs to be
based on the projected use [and level of use] of each component, and
on the tools already available at organisational level.

•

The level of integration necessary between components depends on
the role the components have within the e-learning system.

•

If the component is external to the LMS, APIs and standards [e.g.
SCORM] will facilitate integration.

In the next section we will consider a number of these standards.
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CHAPTER 3 –
Standards around the
e-learning system

Different e-learning components [tools and functionalities] need to interact
with each other to make up the e-learning system. As discussed earlier,
these components are often based on different software solutions and
developed by different providers. This means that the different solutions
need to meet certain standards that will enable the desired integration.
A second reason why standards are also important is so that organisations
are able to share, buy or sell material from / to others.
In this chapter we will discuss three items:
•

two types of standards and

•

an approach which enables different applications to interact with each
other.

The first type of standards enables content to be used across delivery
platforms, to be reused and to be better managed. The second type allows
assessments to be shared.
The approach which will be discussed represents a set of specifications
and the implementation of the specifications allowing different applications
to share information – for this we will take the example of the socket and
the electric plug.
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3.1

Standards which allow e-learning content to be
managed and shared

3.1.1

Introduction
In this section we will discuss two standards which can be used to share
and manage content. These are the shareable content object reference
model [SCORM] and the aviation industry computer-based training
committee [AICC].
You will see that the SCORM standard is described in detail. This is done
for two reasons:
First, because the SCORM standard is a reference in ANS e-learning.
Second, because SCORM is the standard chosen by EUROCONTROL and
its partners to share content within European ANS. European ANS,
through EUROCONTROL’s Training Focus Group [TFG], asked
EUROCONTROL to develop WBT material on their behalf. This material is
developed under the SCORM standard. If other organisations wish to use
this material without modification, they need to have a delivery platform
which recognises it.

3.1.2

SCORM: An Integrating Standard for Learning Content

3.1.2.1

Historical Background
Historically, e-learning content development was local and proprietary.
Initially there were no business or educational drivers to push
interoperability. In the 1990s however, as e-learning volumes began to
increase, some industries, notably the aircraft industry in the US, started to
look for standardised ways of tracking learners using management tools.
This called for the learner’s use of learning content to be monitored and in
turn gave rise to standards-based interfaces between the content and the
learner management application.
In 1990 the US Department of Defense [DOD] decided that a new
framework was needed to enable it to provide training on demand to
individuals and units which were [re]deployed worldwide. Since one of the
solutions for this training was e-learning, it went on to fund the Advanced
Distance Learning [ADL] programme. By incorporating the earlier standards
of the aircraft industry [AICC], and other standards [IMC – Instructional
Management Consortium] the ADL programme was able to develop an
overarching set of standards and specifications called SCORM.

3.1.2.2

High-level requirements
The high-level requirements for SCORM as established by ADL are
highlighted in the diagrams below:
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SCORM high-level requirements – courtesy of the centre de recherche Henri Tudor
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3.1.2.3

What is SCORM?
SCORM is a collection of standards and specifications for web-based elearning. It defines communications between:
•

client-side content

•

a host system

The host system is called the run-time environment, which is normally a
function of a learning management system. SCORM also defines how
content may be packaged into a transferable ZIP file.
The latest iteration, SCORM 2004, introduces an idea called sequencing,
which is a set of rules that specify the order in which a learner may
experience content objects. The new standard uses XML, and it is based
on the results of work done by AICC (CBT), IMS Global Learning
Consortium, Institute of Electrical and Electronics Engineers [IEEE], and in
Europe, Ariadne.

Courtesy of the centre de recherche Henri Tudor
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3.1.2.4

SCORM Versions
SCORM 1.0
This is the original version and was proof of concept only. It introduced the
notion of Shareable Content Object [SCO] and the API model in which the
burden of managing communication latency across the Internet is handled
by the runtime environment, not by the content objects.
SCORM 1.1
This was the first production version. This used a course structure format
XML file based on the AICC specifications to describe content structure, but
lacked a robust packaging manifest and support for metadata. This was
quickly abandoned in favour of SCORM 1.2.
SCORM 1.2
This was the first version with a real conformance test in the form of a test
suite. It uses the IMS content packaging specification with full content
manifest and support for metadata describing the course. It also allows
optional detailed metadata tagging of the content objects and assets
described in the manifest. It is no longer maintained or supported by ADL.
SCORM 2004
This is the current version of SCORM. It is based on new IEEE standards
for API and content object-to-runtime environment communication, with
many ambiguities of previous versions resolved. It includes the ability to
specify adaptive sequencing of activities which use the content objects. It
also includes the ability to share and use information about success status
for multiple learning objectives or competencies across content objects and
across courses for the same learner within the same learning management
system. A more robust test suite helps ensure good interoperability.
SCORM 2004 Editions
• 1st Edition (January 2004) — versioning changed so that each
standards book could be independently maintained
• 2nd Edition (July 2004) — improvements to content aggregation
model and runtime environment
• 3rd Edition (October 2006) — clarification of various conformance
requirements and of the interaction between content objects and the
runtime environment for sequencing; new conformance
requirements to improve interoperability.
Note: As mentioned above, SCORM is itself based on other learning
standards. Its content packaging format is an application of the IMS content
packaging specification; its runtime data model is derived from the AICC
standard; its metadata model is derived from the International Electrical and
Electronic Engineering [IEEE] Learning Objects Metadata standard.
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Courtesy of the centre de recherche Henri Tudor

For more information about the SCORM specification, visit the ADL website
at http://www.adlnet.gov/scorm/20043ED/Index.aspx

3.1.2.5

SCORM and LMSes
SCORM is only interested in LMSes insofar as they relate to the delivery
and tracking of web-based learning content and learner interaction with that
content. Everything else falls outside its scope.
SCORM defines an LMS as: “a server-based environment in which the
intelligence for managing and delivering learning content to students
resides … the LMS determines what to deliver and when, and tracks
progress and performance as the learner moves through the learning
content.”
Most LMSes also provide a mechanism to enrol students on courses and
allow the tracking of live courses and may provide additional resources,
features or tools. None of these features are covered by SCORM, and
being “SCORM-conformant” is a measure not of an individual LMS
complete feature set, but only that the LMS manages and delivers webbased SCORM content in a standard way.
SCORM 2004 and LMSes
In previous versions of the SCORM, certain data elements were “optional”,
which meant that LMSes did not have to implement all the data elements,
only the mandatory elements. This meant that the onus was on the SCO to
question the LMS through the API to find out whether a specific optional
data element was supported or not.
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With the release of SCORM 2004, all data elements in the data model must
be supported by conformant LMSes. All the data elements are optional for
SCOs, however. The only requirement for SCOs is that they call initialise
and terminate. A SCO is not required to get or set any data values.
However, if they do use data from the LMS, then they must conform to the
SCORM Data Model.
[Section adapted from: Mackenzie.G 2004]
SCORM Sequencing and Navigation in SCORM 2004
This is the newest document in the SCORM set. It was added with
SCORM 2004 and is the most likely to see major changes in the short term.
The diagram below depicts the evolution of the standard. While other
aspects of the SCORM can be considered stable and unlikely to change
substantially, the same cannot necessarily be said of the Sequencing and
Navigation document.

SCORM Evolution
SCORM 1.1

SCORM 1.2

Content
Aggregation
Model:
Metadata
& Binding

Content Aggregation Model:
Metadata & Binding
Adds Content Packaging
& Content Organisation

Content
Aggregation
Model:
Metadata
& Binding
(Updated/Fixed)

Run Time
Environment:
API +
Data Model

Run Time Environment:
API + Data Model
(Updated/fixed)

Run Time Environment:
API + Data Model
(Updated/fixed)

SCORM 2004

Sequencing &
Navigation
(New)

CAM 1.3

RTE 1.3

S&N 1.3

The Sequencing and Navigation book is primarily based on the IMS Simple
Sequencing (SS) Specification. Despite being called "Simple", the IMS SS
is quite complicated and allows for a great deal of control. It is only called
simple because it defines a limited number of commonly used sequencing
behaviours.
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3.1.2.6

What SCORM does NOT cover
SCORM, however, is in fact very narrowly defined and does not cover all
aspects of e-learning. This should be kept in mind when thinking of their
learning management services. It follows that knowing that a system, tool
or content item is SCORM-conformant is not enough to ensure that it will
meet the needs of an organisation. SCORM does not answer (nor is it
intended to answer) all questions about e-learning standards. Additional
standards will need to be developed or adopted to deal with these nonSCORM issues. [Section adapted from ADL and Mackenzie.G 2004]
There follows a list of areas not covered by SCORM:
Offline Media: CD, DVD: SCORM does not deal with how learning
content could be distributed (and tracked) on disc, rather than through
the Web. SCORM is strictly a web-based online model.
Look and Feel:
•

SCORM does not cover the graphical user interface [GUI] aspect.
How content looks to the learner, or how an LMS navigational
interface is displayed, is not covered.

•

There are no standards for content screen size.

•

Since there are no SCORM standards for how content should
look, this means that content which is re-used may look out of
place when used in a different context.

Where and how navigational controls are presented to the learner:
SCORM states that navigational controls can be either in the SCOs
themselves or presented by the LMS. Since there is no standard or
recommendation, it is possible for LMSes and SCOs to provide
redundant navigational controls.
Since each SCO can create
navigational controls with their own look and feel, it is also possible to
have inconsistent navigational controls that might confuse the learner.
Abstracting content from presentation: Using XML, style sheets and
other methods, it is possible to keep content (text, images, video, etc.)
separate from the way it is graphically presented to the learner. This
allows the same content to be dynamically re-purposed and presented
with a new layout or treatment based on the needs of the learner.
SCORM does not address this.
Mobile learning: SCORM does not directly address how learning
content could be delivered to wireless or mobile devices.
Instructional integrity: SCORM conformance in no way implies that
content is instructionally sound.
The architecture of LMSes:
•
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•

An LMS could be developed in Microsoft .NET, Java J2EE, PHP,
Perl, etc., etc.

The performance of LMSes:
•

Being SCORM-conformant is no measure of how well an LMS will
perform.

•

An LMS might be 100% SCORM-conformant, certified and tested,
and still perform extremely poorly or be unable to handle a large
student load.

•

SCORM conformance only indicates that an LMS tracks and
launches content in a standard way.

Collaborative learning: SCORM does not explicitly deal with scenarios
where students are working together or sharing a learning experience
online.
Virtual classroom: SCORM focuses on the delivery of self-paced
(asynchronous) learning material. It does not address synchronous or
real-time virtual classroom scenarios.
Live training: SCORM has no view on live face-to-face training in a
traditional classroom setting. Most LMSes will provide features to track
live training, but this is outside the scope of SCORM.
Student Registration / Enrolment: SCORM does not cover how
students enrol on courses or register for training.
Multimedia Formats: SCORM does not deal with specific multimedia
formats or versions, such as Flash, Director Shockwave, QuickTime, 3D
viewers, mp3s, etc. etc. Provided the content is web-based and can be
served up by a standard web browser, SCORM does not make any
recommendations or impose restrictions on media types.
Content making use of server-side scripting or components:
Content which makes use of server-side scripting or components (Java
servlets, ASP, etc.) and/or database access is beyond the scope of the
current SCORM. Such content is not strictly SCORM-conformant at
present, as it is not truly portable. Using a variety of methods, it is
possible to create workarounds that will allow such content to be
launched and tracked by a SCORM real-time environment, but the
SCORM does not explicitly deal with type of content.
Adapted from Mackenzie.G ‘SCORM Primer’ McGill University 2004
www.mcgill.com/media/SCORM_2004_Primer_v1_McGill_Digital_Solutions_Gord_Mackenzie.pdf

3.1.2.7

SCORM Certification
Most major LMSes and learning content products are now certified as being
SCORM-compliant. This certification process is carried out by third parties
under the mandate of ADL Co-Lab in the US.
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Vendors expect to be requested to provide their conformance certificates.
The ADL site lists all those products that have been certified as conformant
together with the standards they conform with.

3.1.2.8

Advantages and disadvantages of SCORM
In this section we will consider a number of advantages and disadvantages
of SCORM.
Let us start with the advantages:
Advantages of SCORM
SCORM is an international standard
One of the major advantages of SCORM is its recognition and
significant adoption as an e-learning standard. The standard is backed
by the ADL Network and has the strong support of both IMS and the
IEEE associations who are committed to ensuring its ongoing evolution
and support.
As such, SCORM is currently the de facto standard for e-learning and is
supported by most if not all of the major LMS developers.
Sharing and re-use of learning materials
This is potentially one of the greatest advantages of implementing
SCORM. SCORM promotes the use and re-use of learning resources in
different formats and from different sources. This is achieved through a
common API [APIs are described below] and a common distribution
format that allows courses to register and retrieve data in a relatively
generic way, making them auto-configurable and extensible.
A standardised approach to content packaging
SCORM uses the IMS content packaging format, which allows a simple
distribution of courses in that they can be created and stored in the way
needed by their creator. A standardised manifest file describes their
structures and makes their manipulation easy.
The IMS content packaging is well supported by the majority of LMS
developers.
Flexibility in content presentation
SCORM has a very sophisticated way of packaging content via the
manifest that makes it easy to reorganise the content or even to have
several alternative organisations within one package for different
purposes. The intention is for this to greatly reduce the cost of creating
learning resources for specific purposes.
Interoperability across systems
SCORM-compliant content can be used on any SCORM-compliant
learning management system. This means that content from many
different sources can be used on any SCORM-compliant LMS.
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Promoting discovery and re-usability
The SCORM Metadata Application Profile directly references the IEEE
Learning Object Metadata [LOM] standard and provides roughly 64
metadata elements across nine categories.
While the standard element set may not be suitable for all purposes, the
use of even a minimal metadata set will greatly enhance the ability of
the content to be discovered when exploring and or searching for
related content.
There is scope within SCORM to develop customised metadata
application profiles.
Disadvantages of SCORM
SCORM still evolving
SCORM is not a standard itself, but rather a reference model used to
test the effectiveness and real-life application of a collection of
individual specifications and standards. As such SCORM is still evolving
and changes in future versions have the potential to invalidate earlier
implementations.
There are also inconsistencies in how different LMS vendors and
content developers have implemented SCORM, so interoperability is
less then perfect.
Reliance on an LMS
SCORM uses system-directed learning. It is intended for, and assumes,
implementation and management within an LMS. As such individual
SCOs do not contain internal navigation systems and require third party
software to supply this level of functionality.
Implementation of SCORM within LMSes is inconsistent
Because the SCORM standard is open to interpretation, packages
which work a certain way in one LMS are not guaranteed to necessarily
work the same in another. This could mean that packages will need to
be tailored to suit specific LMSes.
Duplication of common or shared resources
The golden rule of SCORM is that an SCO cannot call or access
another SCO without first going through the LMS. Essentially this
requires each SCO to be completely self-contained. This means that if
an asset is referred to by more than one SCO then that asset would
need to be duplicated across multiple SCOs, creating challenges in
relation to file size and maintenance.
Pedagogy and context
SCORM claims to be “pedagogically neutral”; in addition, SCO by itself
should be as independent of learning context as possible, so that it may
be re-used in different learning experiences to fulfil different learning
objectives.

Page 35

Released Issue

Edition 1.0

EUROCONTROL Guidelines for the use of e-learning in ATM Part 3 Technological Aspects

These two issues have been the subject of considerable debate as to
their impact on the instructional quality of learning materials and the
inherent need for contextualisation of learning experiences in the
vocational education and training [VET] sector.
Context is regarded by many as the key to a meaningful educational
experience in VET. Attempts to remove context to enable greater reusability or SCORM compliance may damage the vast connections
learners obtain from a realistic example or a concept placed in context.
Adapted from: ‘Potential Benefits and Challenges in the use of SCORM in VET. VET Learning
Object Repository Project’ 2003 Australian National Training Authority http://e-standards.flexible-

learning.net.au/docs/PotentialBenefitsSCORM_VET.doc

3.1.2.9

Future Standards & Developments
We have already mentioned that SCORM is work in progress. All the
groups providing an input to SCORM are defining new standards and
direction for the evolution of e-learning at the time of publishing. SCORM is
thus expected to grow and change as a result of the addition of these new
inputs. The challenge is to try to foresee in which directions it will evolve.
One of the substantial developments for the future in this area is web
services. These developments are not expected to reach fruition in the
short term; however, they seem to be an interesting direction to look at.
The web services approach – Web Services in Learning (WSIL11): In
recent years there has been a shift from monolithic applications towards
service-oriented approaches. These approaches are composed of flexible
granular functional components which expose services which are
accessible to other applications via loosely coupled standards-based
interfaces. In the strict sense, this approach is known as Service Oriented
Architectures (SOAs), which includes an assumption of delivery by web
services. However a less formal service oriented approach (small "soa")
has usefully adapted the general approach of loosely coupled services
whilst allowing for greater flexibility in the technology of implementation.
Service-oriented approaches have been around for some time, but are
rapidly gaining popularity with the widespread adoption of web services.
This is due to the lower costs of integration coupled with flexibility and
simplification of configuration. Service-oriented architecture builds upon the
experience of using web services for integration.
In a service-oriented approach, the application logic [behaviours] contained
in the various systems across the organisation - such as student record
systems, library management systems, LMS directories and so on - are
exposed as services, which can then be utilised [consumed] by other
applications.

11

WSIL is an industry-led consortium composed of the following players: Eduworks, Eedo, Giunit, IBM,
KnowledgePlanet, Microsoft, Mindleaders, Monitor Group, NetDimensions, Opn Design, Oracle, Plateau,
Questionmark, Saba, SAP, Skillsoft, SumTotal, Sun Microsystems, Thomson Learning, Thomson NETg
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For example, a student record system may expose services defining
enrolment and registration processes and related information, which can
then be used by an LMS or library system.
This approach is somewhat different to two other common ways of
integrating systems, which are to integrate at user interface level using
portals or at data level by creating large combined datasets or data
warehouses.
A service-oriented approach does not preclude also using portals or data
warehouses, and is in fact agnostic about how the rest of the company is
configured, which is why it makes a good approach for a framework.
Source: JISC. 2007
www.jisc.ac.uk/media/documents/events/2007/03/e-framework_soa_ea001.ppt

3.1.2.10 Conclusion: SCORM
The discussion of future developments marks the end of the section
dedicated to SCORM. We hope that it helped explain what SCORM can
and cannot do, its advantages and disadvantages and its evolution.

3.1.3

AICC
AICC is an international association of technology-based training
professionals which develops guidelines for the aviation industry in the
development, delivery, and evaluation of CBT, WBT, and related training
technologies.
AICC specifications are usually designed to be general-purpose [not
necessarily aviation-specific] so that learning technology vendors can
spread their costs across multiple markets and thus provide products
[needed by the aviation industry] at a lower cost. This strategy has resulted
in AICC specifications having broad acceptance and relevance to nonaviation and aviation users alike.
History
The AICC was formed in 1988 by aircraft manufacturers [Boeing, Airbus,
and McDonnell-Douglas] to address airline concerns about non-standard
computing [cost] issues arising from the proliferation of new multimedia
training materials emerging at that time.
In 1989, AICC published computing platform recommendations for CBT
media. A PC platform was established as the primary delivery platform for
CBT media.
In 1992, AICC produced a digital audio interoperability specification for
DOS-based platforms. This specification allowed multiple CBT vendors to
use a single audio card. AICC audio drivers were produced for Elan,
SoundBlaster(tm), WICAT, and other audio cards. A large number of older
legacy CBT applications still use this specification today.
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In 1993, AICC produced what is widely regarded as the first runtime
interoperability specification for LMS, also known as CMI (computermanaged instruction) Systems. This AICC specification was originally
designed for CD-ROM/LAN (local file-based) operation and was updated in
January 1998 to add a web-based interface called HACP (HTTP-based
AICC/CMI Protocol).
In September 1999, the CMI001 specification was updated to add a
JavaScript API runtime interface. The runtime environment data model and
API used in the SCORM specification is a derivative of this work.
Current
The AICC HACP standard for CMI is widely used by LMSes and other
systems to call content and assessments. Although it is pre-XML, it is very
robust and unambiguous and many consider it to be more secure and
reliable than alternatives such as SCORM, especially for content or
assessments hosted on web servers not collocated with the calling system.
An emerging standard is the AICC Package Exchange Notification Services
[PENS] standard, which allows content-creating tools to send a manifest to
an LMS easily.
[Source: wikipedia]

3.1.4

SCORM vs AICC
With parts taken from: E-learning; the one question you should ask before
you purchase e-learning, by Kevin Oakes and Raghavan Rengarajan12
The question that many of us ask is: which standard should we choose?
Given that two standards exist: SCORM and AICC.
As we mentioned in the SCORM part, the SCORM specification actually
incorporates many of the AICC's good traits. For example, SCORM uses a
data model for communication between learning objects and a learning
management system derived directly from the AICC specification.
The AICC specification, however, is quite old and was designed for content
delivery and tracking in a DOS environment, long before the Web and the
window-based graphical environment were considered viable. As such,
AICC suffers from legacy issues and ambiguities that have never been
resolved properly. Still, it is useful in certain contexts, in particular when
compliant legacy content and tools are deployed.
The SCORM specification and test suite are less ambiguous and more
practical than the AICC specification. This is, in part, because more
stakeholders are involved in SCORM, causing more scrutiny of the
specification as it evolves.

12

http://findarticles.com/p/articles/mi_m0MNT/is_4_56/ai_85009340/pg_1?tag=artBody;col1
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For example, the SCORM specification enables the collection of an entire
content deliverable into a robust package [a manifest], but the AICC
specification has no such facility, and migrating AICC-based content is
difficult. In addition, it is easier to create learning content for SCORM than
for AICC because SCORM does not require a complicated communication
protocol to code into the content.
It was for the reasons set out above that EUROCONTROL chose to
develop its WBT following the SCORM standard.

3.2

Standard allowing interoperability of
assessments across different platforms

3.2.1

Introduction
This section will describe the Question and Test Interoperability [QTI]
specification which, at the time of writing of this document, was the only
standard for assessment interoperability known to EUROCONTROL.

3.2.2

QTI
QTI defines a standard format for the representation of assessment content
and results. It supports the exchange of this material between authoring
and delivery systems, repositories and with other LMSes. It allows
assessment materials to be authored and delivered on multiple systems
interchangeably. It is, therefore, designed to facilitate interoperability
between systems.
The specification consists of a data model which defines the structure of
questions, assessments and results from questions and assessments
together with an XML data binding which essentially defines a language for
interchanging questions and other assessment material. The XML binding
is widely used for exchanging questions between different authoring tools
and by publishers. The assessment and results parts of the specification
are less widely used.
[Source: wikipedia]
EUROCONTROL uses QTI as the standard for exporting and sharing
assessments. It should be noted, however, that different platforms claiming
to be able to read assessments ingested with the QTI standard or claiming
that export assessments are made in a QTI format actually do this only
approximately. We have been informed that organisations with such tools
have encountered problems in the past producing or reading QTI-compliant
assessments. If you are considering acquiring such a system, it is strongly
recommended that you carry out some tests with the QTI standard before
deciding to buy.
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3.3

Specifications which enable two components to
share information - APIs

3.3.1

Introduction
In this section we will consider a set of features enabling different
components [for example a Human Resources Management application
and the LMS] to share information. As such these are more specifications
than standards, and implementation of these specifications allows
information interchange between programs. However, even if they are not
standards, they are necessary for component interoperability in a single elearning system.
In other words, if the e-learning component you have bought is not written
in such a way as to allow for the possibility, through application
programming interfaces [APIs], to communicate with other components,
you will find yourself stuck with a stand-alone component which is isolated
from the rest.

3.3.2

Application Programming Interface
Wikipedia defines an API as a set of functions, procedures, methods,
classes or protocols which an operating system, library or service provides
to support requests made by computer programs.
In an interesting article on the website Computerworld.com13, and which I
have adapted to fit into the context of this guidelines document, APIs are
described in the following manner:
For one program to request and get information from another, the asking
program uses a set of standardised requests called APIs which have been
defined for the program being called upon. Here is an example from outside
software to explain APIs: an electrical appliance which needs electricity to
operate: The electricity supply would be the program which needs to
provide information and the socket [see image below] would be the API.

The API is the equivalent of an electrical socket: It defines the kind of requests
[in this case two round pins in a circular plug] that need to be made in order
to access information [in this case electricity].

13

Reference = http://www.computerworld.com/action/article.do?command=viewArticleBasic&articleId=43487
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For those of us buying or defining programs or components within an elearning system, this means that if we wish to connect one program to
another, we need to check whether the program which needs to provide the
information has APIs.
This is not always the case, as some programs do not have published APIs
because they have been built with the philosophy that they should not
connect with anything else [except maybe other components supplied by
the same vendor].
Almost every application depends on the APIs of the underlying operating
system in order to perform basic functions such as accessing the file
system. In essence, a program's API defines the proper way for a
developer to request services from that program.
Developers can make requests by including calls in the code of their
applications. The syntax is described in the documentation of the
application being called. By providing a means for requesting program
services, an API is said to grant access to or open an application.

To continue with the example, developers need to define the plug which
needs to fit the socket.

On the other side of the coin, developers should consider including APIs in
applications they develop, especially if they expect the applications to last
and interact with other applications and the APIs that are produced. These
APIs need to be understandable by other developers and therefore need to
be well documented.
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Examples of APIs which might be useful within an e-learning system:
From the list of components mentioned in Section 1.4, above, it is worthwhile
considering which APIs could be of use.

Component requesting
information

LMS

HRMS

LMS

What is it requesting?

User information data
User authentication
User training data (e.g
competency, training
records)
Content-relevant data [in
the case of dynamic
integration]

Component providing
information [thus having
API]
HRMS

LMS

LCMS and assessment
systems

Reporting on content
Virtual classroom or
other collaborative tool

Training session details

LMS

LMS

Resources-related data

RMS / CRS

Etc.

A training provider setting up an e-learning system should think about the
connections he/she will want to make in the future between components. It is
also important to check that the components which are bought have
published and well documented APIs which will enable future integration.

3.4

Conclusion
When components need to talk to each other and when assets need to be
reused and transferred from one component to another, standards are of the
utmost importance. The example with electrical appliances was cited above.
The appliance requiring electricity needs to plug into the electricity supply.
The electricity supply needs to have a socket which is defined and described.
In this way the manufacturer of the appliance can define the plug to be fitted
into the socket [hence the importance of APIs between components].
Similarly, the electricity provided by the supply, in terms of voltage and
frequency, needs to be compliant with that expected by the appliance,
otherwise the appliance will malfunction [and this is the equivalent to
standards such as SCORM and QTI which allow assets such as content or
assessments to be reused and to work across components.]
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CHAPTER 4 –
Open source software – facts,
advantages & disadvantages

4.1

What is open source?
Open source software is computer software for which the
source code is made available under a copyright licence.
This allows the use, change and improvement of the
software and its redistribution in modified or unmodified
form. It is very often developed in a public, collaborative
manner. The use of open source software is usually licensed for free. And
this is where the interest lies in our industry for this type of software
development and distribution model.
When talking about free software, a difference should be made between
software distributed under an open source licence agreement and what is
called freeware. Freeware is basically, software which is available at no cost
or an optional fee, but in proprietary form, meaning that the source code is
not made available and is not modifiable.
For the sake of this document we will also distinguish between open source
software for personal use and company-level open source solutions which,
once a decision has been taken to use them in an organisation, will have a
complex impact on that organisation. In this section we will only consider the
open source software which can be used at company level.
Before continuing, it is worth noting that we as software users, but also those
in the IT business and developers, owe the open source community a lot. It
is also worth considering that ‘free’ in open source software is a concept
related more to freedom than to money.
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4.2

Open source in e-learning
Introduction
Open source software is available for virtually every application area
imaginable. This of course includes e-learning, where a range of solutions
exist, content authoring, LMSes, community tools, etc. The solutions
available range from very mature ones to others with low maturity. However,
this is also the same in the proprietary market.
In this section we will look at how and what should be considered when
choosing an open source solution. We will then list a number of advantages
and disadvantages surrounding the use of open source, as identified in the
Using e-learning workshop 2008.
Considerations
As we said earlier on, the main attraction of open source software is that
most of the time, it can be acquired for free and the source code can be
obtained, which in theory allows additions and modifications to be made.
The aim of this section is to highlight the other elements which should be
taken into account in the decision on whether or not to use open source.
The starting point is to consider what it would take to acquire, install, roll out,
maintain and evolve an open source program which is to be used at
company level:
First you would need to identify the program which suits you
•

When looking at open source solutions, look at the following:
4
4
4
4
4
4
4
4

Is the software well established or still in its infancy?
Are there regular updates, patches and new features?
Is there a support forum?
Are the support forums active?
Do forum participants help each other out?
Are reputable companies using the software?
Is the documentation complete and coherent?
What are the general costs associated with hiring
contractors who are familiar with the software? 14

If you are convinced, you will then download the setup files and you are
ready to install.
•

14

Note that you will be asked to sign a licence agreement which
normally requires you to share any modifications and additions you
make to the software with the rest of the community.

List from: http://www.tamingthebeast.net/articles5/open-source-software.htm
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•

Note also that unlike proprietary software, the community which has
developed the software has no obligation [in fact it will not] to install
the software or troubleshoot on the reasons why the software is not
working properly for you.

Once you install the software you are ready to set it up and use it freely
within your company!
For maintenance and support, you have two options:
•

You can either ask IT to maintain and support the software – which
means that they need to invest time and effort in getting to knowing
it, how it works, how it was written, etc.

•

Or you can get a third party to take responsibility for this task on
your behalf under a maintenance and support contract.

•

Note that for established open source software solutions, there are
a number of ‘partners’ who are recognised by the community
behind the software – this is normally a sign of maturity of the
software and a sign of quality for the partner company.

If you want to evolve your open source software by getting new
functionality, you should first look at whether the functionality you are
looking for has already been developed and made available. If this is not
the case, then you have three options:
•

Either develop it yourself – this will mean an investment in terms of
effort by your IT people, or

•

Contract a third party to do so, or,

•

Ask the community to develop the feature for you.
4 Note that the level of success of getting the community to
do the work depends on many factors, such as the size of
the community and your size, the number of global users
the software has and how many of them are requesting the
same functionality as you, and the alignment of what you
are asking for with the direction the community would like to
give to the software, etc.
4 Note also that if you develop the software under options one
and two [and of course three] the code will have to be made
available to everyone else to use.

Otherwise, you now have the software you are able to use for your
needs!
The message that we would like to pass on in these guidelines is that when it
comes to taking a decision on which software to use, rather than being
seduced by the initial price tag, start by getting to know what the company’s
needs are.
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Then look at all the costs which are likely to be incurred over the whole shelf
life of the software’s use. Only after this work has been done should a
decision be taken on which software to go for.
Another item which is worth considering is the structure and focus of our
ANS training organisations. In general we focus on operational training and,
especially if we are part of the ANSP organisation, most of the IT effort is
usually devoted to developing, maintaining and supporting operational tools.
In other organisational models, for example at universities, where they have
IT staff focussing on the university’s infrastructure as well as an IT faculty full
of undergraduate and graduate students looking for projects, they more
frequently have the capacity to maintain and evolve an open source software
package. The lack of a strong IT support team reduces the main advantage
of open source software for us (free on initial acquisition).
All the above means not that an open source solution should not be used,
but that it should not be accepted blindly.
In the next section we will see a list of advantages and disadvantages of
open source solutions. The listed items were part of the conclusions of the
Using E-learning Workshop 2009.
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4.3

Advantages and disadvantages of using open
source software at company level
The table below summarises a number of advantages and disadvantages of
the use of open source software:

Advantages

Disadvantages

Free on initial acquisition

Adding features to an open source software
is as expensive [and more difficult –
because you either have to do it yourself or
find a third party] as it is for proprietary
software.

A free and open community ready to give
advice on the use of the software [for
example on open forums on the Web].

If your organisational policy does not allow
you to freely share assets developed by or
for your company, you may get into conflict
when you add a code to your version of the
open source software because under the
open source licence agreement, you are
required to share it outside your company.

Open source software may also be cheaper
in the long run.

In general open source solutions lack
detailed documentation.

If your organisation is competent: access to
an underlying source code means users can
detect and fix programming bugs.

The community behind the open source
software may lose interest or ‘die’, leaving
you with no evolution of the product – this
can of course happen to proprietary
software where the company goes bust.
Contributors do not vouch for the integrity of
the code they contribute to the project;
indeed, the opposite is true - the standard
open source licence is designed to be very
protective of the contributor.
A typical licence agreement does not
include any intellectual property
representations, warranties or indemnities in
favour of the licensee; instead, it contains a
broad disclaimer of all warranties benefiting
the licensor/contributors.
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4.4

Conclusions
In this section we saw what open source is and then focused on open source
solutions which can be used by ANS organisations for training at company
level. We listed a number of items which should be considered when
thinking of acquiring software in general and open source in particular.
We concluded that rather than being seduced by the initial price tag, you
should start by getting to know what the company needs in terms of
e-learning. Then you should look at all the costs likely to be incurred over
the whole shelf life of the software’s use. Only after this has been done
should a decision be taken on which software to go for. However, having
said this, we would also point out that open source software for e-learning in
ANS could be a viable solution, provided a number of conditions are met.
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CHAPTER 5 –
When buying an LMS

5.1

Introduction
In addition to the description of what an LMS is, which was dealt with in
Chapter two, in this chapter we will look at a number of features which
should be carefully considered when looking to acquire an LMS.
Note however that this chapter is not meant to give a dogmatic answer to the
question: What is the best LMS, as this depends on a lot of factors which
are influenced by you, your organisation and your environment.
Before we start with the features, here are a number of preliminary questions
which will help you in your choice:

5.1.1 Are you looking for a new LMS or are you replacing an LMS?
The first question to ask is whether this is the company’s first LMS or a
replacement for an existing one. There is a maturity process that the
organisation needs to undergo in terms of LMS use: the more an
organisation uses an LMS, the more sophisticated its requirements become
and therefore the functionalities that an LMS needs to have.

5.1.2 How will you be using the LMS?
An LMS can be used for a number of items, ranging from providing a
platform through which personnel can obtain online learning to an integrated
system through which certification, competence assessments, training
records, classroom events, personnel training history, reporting, etc. are
managed.
You will need to decide on the extent of use of the LMS and, depending on
that use, will then need to look for an LMS which answers those needs or
integrates with other tools which do so.
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5.2

Feature 1: Ease of use by all
The first and most important requirement is that the LMS needs to be easy to
use, and logical, for all categories of users, ranging from students to
instructors, managers, technicians and administrators.
Normally an LMS is used in the following manner:
On a few to regular occasions by students – who form the bulk of the users.
So for them the LMS needs to be intuitive and easy to use, otherwise they
will repeatedly ask your help desk questions about how to use certain
features and/or become alienated from the platform.
Very often by administrators – meaning the functionalities used need to be
efficient and logical. Otherwise it will frustrate your personnel and load them
down with more work than necessary.

5.3

Feature 2: Standards and published APIs
The second requirement is that the LMS is able to be integrated with other
systems by using preset industry standards. If this is not the case, then you
will get a system which has problems interoperating with anything else. Here
you will need to ensure that the vendor does not sell you vendor-specific
standards [only working with other products from the same vendor] but
industry-specific ones.
The most famous standards in terms of LMSes are SCORM and AICC, but
these are only part of the equation and work as standards for interaction
between content and the LMS. Other standards, such as QTI, allow
communication between the LMS and your assessment tool.
Other
standards may be necessary depending on how you want to use the LMS
and what you want to integrate it with.
APIs allow you to integrate your LMS with other tools, such as your HR
database or your Content Management System. Knowing that your LMS has
published and documented APIs is in itself a guarantee that it was developed
in such a way that it can accommodate integration with other ‘open’ tools –
For more information on standards, see Chapter three.

5.4

Feature 3: Reporting
Another important feature that you will need is a good reporting functionality.
The database in the LMS tracks a lot of things. What you will need is a
mechanism that can mine the data out of this database and present it to you
and to your users [yourself, managers, instructors, etc.] in a meaningful and
useful manner.
Once your users discover that your LMS is storing information, they will ask
you to give it to them. It might start with the instructors, who will want to
know their students’ progress, but could then expand to management, who
will want to see the distribution of usability of the tool.
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You might also want to use the data to defend your business case, for
example for scaling up. There are many reasons why a good reporting tool
is useful. The best ones you will get are those which already offer a
comprehensive set of canned reports which are easy to understand, but
which also provide you with an easy way of mining data and preparing clear
reports.

5.5

Feature 4: Importing content
A delivery platform [because ultimately an LMS is a delivery platform] without
content to deliver is as good as a car without fuel when you need to go for a
ride!
Importing content should be an easy process, especially for content written
to the SCORM or AICC standard. There are LMSes which require you to
convert what is considered standard content to something specific to the
LMS. This is a lengthy process and one which degrades your content from
something potentially useable across platforms to something only useful in
your environment [and what happens when you decide to change over to a
new system?].
Importing content needs to be as seamless as possible. The content needs
to display properly and to handshake with the LMS to provide the right kind
of tracking information you would be expecting.

5.6

Feature 5: Accommodating learning resources
which are not WBTs
It is worthwhile adding that your LMS should accommodate content which is
not a ‘standard’ WBT into your courses.
For example, should you want to include a PDF document in your course, or
if you are also using virtual classrooms, then you should be able to do so
without any work-around. Some LMSes do not accommodate this, which is
a pity because online learning is not limited to WBTs.
Ideally these non-WBT events should also be tracked so that you and your
instructors can track whether a particular user has at least opened a
resource.

5.7

Feature 6: Web 2.0, Informal learning &
Communities
Another thing you will want to look for in your LMS is something that has
gained in importance in the past few years. Learning is not only done
through formal structures, as when an instructor provides information to the
student who is learning. We also know that there are many ways in which
students can learn either from each other or alone by doing research or
reading other people’s work.
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The technology now exists to accommodate a level of peer-to-peer working
[informal learning] through your LMS. Tools such as wikis, where for
example students can be tasked with jointly developing assignments,
common file-sharing areas, chatting, messaging, blogging tools, etc. are all
items which may become useful once you start experimenting with this type
of learning to complement your curriculum.
Depending on what your current strategy is in this respect, you might want to
consider having these functionalities in your LMS or else check that they can
be made available once you think need them.

5.8

Feature 7: Flexibility
Your LMS needs to be flexible as its use will evolve over time. This should
not be confused with the notion that your LMS should be able to do
everything from managing students and courses to delivering assessments
to human resources and client management, etc. A good LMS does what it
should do best, learning management, and then relies on other tools
[through APIs] to do other things.
Flexibility means that the processes which govern the way the LMS works
should adapt flexibly to your needs as time goes by. The LMS should be
configurable, meaning that without having to customise it, you can define
certain parameters that would allow you to better fit the LMS functionalities to
your processes and to the way you do things. Fewer configuration options
might mean a rigid system to which you will have to make substantial efforts
to adapt.

5.9

Feature 8: Scalability
Scalable here equates to room for growth. This is closely related to flexibility
but looks at the issue from a different angle. Scalability means that your
LMS should adapt to your needs. If you start small, for example, then you
should be able to scale down your LMS for it to do only what you need it to
do. Some examples are the number of active users or the functionalities you
want to use.
Once you are ready to grow, you want your LMS to be able to scale up to
your needs. More users can be accommodated or a new functionality
enabled.

5.10 Feature 9: Support
Whichever model you choose, meaning either getting support from the
vendor or having all the support in house, support will be necessary.
This support needs to be responsive, organised and efficient. It is important
that when planning for an LMS, you define who will support what.
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For example, users might need support on functionality and your technical
staff will need support should a bug be identified or a functionality not work
as it should. These two kinds of support are different from one another as
the first is more general, and possibly could be delivered by your team, whilst
the second is more specialised.

5.11 Summary
In this chapter we listed a number of features that are important within an
LMS. These ranged from ease of use to standards, flexibility, scalability, etc.
The aim of the list and the descriptions is to help readers identify what is
important for them and for their organisation.
In the next chapter we will look at a different topic altogether: e-learning in
the classroom. One should not assume that e-learning always equates to
distance learning. As such, when e-learning is used during face-to-face
sessions, the class used should be set up accordingly.
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CHAPTER 6 –
E-learning in the classroom

6.1

Introduction:

E-learning should not always equate to

distance learning
E-learning should not automatically equate to distance learning. A
number of good practical examples of how technology-facilitated learning
has been used in ANS training classrooms for face-to-face training were
presented in the second part of these guidelines.
The aim of this chapter is to consider why CBT rooms [the name we are
giving to a classroom with computers in it in this document] should be
used and to illustrate a number of different set-ups which a classroom
equipped with computers might have to ensure the right learning effect for
its use.

6.2

Why use CBT rooms?
As we saw in the Pedagogical Aspects part of these guidelines, there are
a number of advantages when using e-learning in face-to-face training
delivery.
Technology-facilitated learning often requires the use of
personal computers by the students. Also, there is a pedagogical
principle which says that interactivity in training enhances the motivation
and the understanding of the students. Where interactivity can be
achieved via computer programs, integrating computer-based exercises in
training makes sense.
However, since most of us have a computer at home, why not ask the
students to study and interact individually with their PCs at home? There
are a number of reasons why it is often of benefit to have CBT rooms in
the training environment:
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•

Groups of students interact with each other as well as with an
available instructor while they are learning in a CBT room.

•

Stand-alone training can only go so far. For a complete learning
experience, a mixture of computer-based and classroom-based
explanations during the same session is beneficial.

•

Instructors can monitor the students’ participation better during a
lesson in a CBT room.

•

CBT offers network-based simulation and interactivity.

•

For operational centres, where ATCOs do not have their own
office, it is a place where they can go to study and also to consult
documents, briefing sheets, etc.

Consequently, in modern ANS training, CBT rooms offer yet another
positive option for more effective training.
In the next section we will look at what needs to be considered when
setting up a CBT room.

6.3

Considerations when setting up a CBT room
A CBT room is a room which will be used for training and in which a
number of computer terminals have been set up.
Normally, setting up a CBT room involves a significant investment. It is
worthwhile to consider as many aspects of its future use and maintenance
as possible before setting it up so as to maximise the benefits.
Here are some items you should think of, based on the good practical
experience of those who have been through this in the past:
Define your need in terms of precise user requirements.
•

What kind of logon do you offer (roles: student, instructors,
invigilators, administrators, and individual logons)?

•

How will each group use the room?

•

What will they need?

•

What can each group see and do with each software item
installed on the terminals?

Integration of the IT department at an early stage is mandatory:
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•

Will the CBT room be part of the company IT network?

•

Will access to the Internet/Intranet be restricted?

•

Can users install their own software?

•

What kind of architecture will be set up? How will everything be
connected?

•

What kind of controls will instructors have on the students’
terminals?
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•

For maintenance purposes, ideally the hardware and OS should
be compatible with the rest of your organisation.

Support and Maintenance
•

Have a concept to ensure that the room and installations remain
clean and operational.

•

Who will maintain and support the room?

•

Think about remote access to the network for the administrators,
which will save time in the event of problems.

•

Consider back-up computers for a fast replacement.

Money
•

Remember annual maintenance costs for the room, hardware
and personnel.

Other equipment
•

The CBT room needs more than just computers: standard
classroom elements such as whiteboard, beamer, sound, etc are
often necessary.

•

Will the user need a headset, microphone, webcam USB slot,
etc?

•

Install at least one printer in the CBT room.

•

If the room is used for part task trainer or the equivalent, voicecommunications independent of the CBT network might be
needed.

Statistics and measurement
•

Do you want to track activities in terms of:
4 Statistics about the use of certain programs?
4 Users and their time and progress?

We hope that this list will help you to make the most effective use of your
CBT rooms.
Next we will discuss 3 different CBT room set-ups.

6.4

Different set ups for different uses
As discussed previously, in training one size should not fit all. The
principle of fitting a room to its purpose should be applied to CBT rooms.
During the Using E-learning Workshop in 2008, we saw that CBT rooms
for different uses should be set up in different ways.
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Before looking at the various set-ups, here is a list of items to consider
before deciding on which set-up to go for:

1. What are your class going to use the computer for?
• As we will see below, different uses call for different set-ups.

2. What activities happen around the computer? How much desk
space do you want your student to have?
•

Do they also need to take notes on paper?

•

Do they need to look at the instructor and /or a specific location
in the class [for example a main presentation screen] for
extended periods of time?

•

Can they look at/ talk to each other? Is it an exam?

3. Can you have movable furniture?
•

Do you have the luxury of easily moving things around? If so,
you could have a multi-purpose CBT room. Or is the set-up
fixed?

4. Do the students have personal laptops and do they prefer to use
them? Can they use them?
•

Depending on the use:
4 Do they need to log on to the local network or the Internet?
4 Do you offer wifi or LAN cabling?
4 Does your IT policy allow external laptops to login to the
network?

5. Is it appropriate to have these activities in the large classroom?
•

Should this be self-study time or group learning?

•

Will noise disrupt the activity?

Now here are a few examples of set-ups which take into consideration a
number of the items above:

Example 1: CBT room for group training
This set-up assumes that:
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•

The room will be used for a group activity.

•

Students are allowed to talk and share.

•

Students’ main activity during the session will be around the
computer and not a lecture.
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A CBT room for group training should be set up in such a way that
students can interact with one another and are made to feel that they are
part of the group.
The idea is that through central management of the computers, the
instructor can connect several terminals to one another as small
networks. This enables the students within that small network to share
applications and/or perform interactive exercises.
The set-up of this kind of room is also important, and providing an
environment where individuals feel they belong in a group is also very
important.
The technical architecture of the room is also important, and it should
allow flexibility to the tutor to determine the degree of autonomy to give to
the student and which terminals to connect to one another.
Examples of use of this kind of set-up for group training include:
•

Part task training exercises where the pilots and controllers are
sharing a small network.

•

Common problem-solving exercises, such as in basic ATCO
training, where groups have to study a particular problem [for
example in altimetry] and come up with a solution.

A typical set-up for this kind of room could be around a set of circular
tables on which a number of terminals (e.g. 3 to 5) are placed, as in the
diagram below:

CBT room set-up for group training.
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Note that whereas this room is ideal for group training, it is not
recommended for long lectures, because a number of students have their
backs to the instructor, or for assessments, because students in close
proximity can easily see each other’s screens.

Example 2: CBT room for individual training
This set-up assumes that:
•

The room will be used for a group or individual activity.

•

Students’ main activity during the session will be switching
between lecture and computer activity.

The more typical CBT room is made up of a number of table rows on
which computers are placed as in the diagram below:

Set-up for CBT room for individual training

This set-up is ideal where the instructor wants to actively guide the
student through the exercises they need to do. It is also a good set-up for
a room to be used for individual training, and for those who want to come
and do individual study or reference documents.
In an operational environment, where air traffic controllers do not have an
individual PC, this kind of room is useful as it could be available and can
offer a larger number of PCs than other set-ups.
On the downside, an instructor may find this set-up harder to control.
Since he or she would be talking from the front of the class without having
visual access to the students’ screens, it is hard to control what the
students are doing on their PCs [as opposed to the round table example
above, where a many of the screens are visible to the instructor at a given
time and where there is more room for the instructor to move around].
Edition 1.0
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Example 3: CBT room for exams
This set-up assumes that:
•

Students doing exams will be using the room.

•

An invigilator is in the room.

•

The exam is an individual effort.

The exam environment needs to reduce possible cheating and allow the
invigilator to perform his/her work more easily. This can be done by
changing the physical set-up of the room and by imposing technical
restrictions on PC accessibility:
•

Students should not be able to see each other’s screens.

•

The invigilator should be able to control access to the room and
have easy eye contact with all of the screens.

•

Computer terminals used for exams should be prevented from
playing any additional material, including material brought in by
the student and material which could be placed on the network
drives.

•

Only the application allowing access to the exam should be
made available.

•

If the exam is available through a web browser, then the web
browser should be restricted to showing only the exam.
[dedicated software, such as the Safe Exam Browser:
http://www.safeexambrowser.org], could be used]

The two typical CBT exam rooms are:

Exam set-up 1
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Exam set-up 2

If it is feasible, set-up 2 tends to be the preferred option because:

6.5

•

It allows the invigilator to easily see each student’s screen

•

It makes it difficult for the students to peek at other students’
screens.

Conclusions
In this section we have seen why it makes sense to have CBT rooms and
what a training organisation should consider when setting up one [or more
than one!].
We have also considered three different set-ups which would be suitable
for three different uses in a training environment.
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CHAPTER 7 –
Summary of main points

This third part of the guidelines document provides the training manager
who is assigned to acquire, deploy, manage, maintain and/or evolve an elearning system with essential information on items regarding the
technological side of e-learning.
In the first section we discussed the e-learning system, where we said
that it was made up of a number of components. In this document we
took the common view that the LMS is the core component of an elearning system. As such we took time to describe its main features and
how it worked. After this we also took a broader look at other components
and gave a brief description of each.
In the second section we talked about standards in e-learning. We
explained why standards are necessary. We also described the main
standards which allow content to be shared and reused [SCORM and
AICC] and assessments, similarly, to be shared and reused [QTI] and
also the set of specifications [through APIs] which allow a computer
program to obtain data from another program.
Open source software was the subject of the third section, where we saw
what it is and what it means for e-learning. We discussed what to
consider before deciding to start using open source software in e-learning
at company level. We also listed the advantages and disadvantages of
open source.
The fourth section considered the features to be looked for when buying
an LMS. We discussed items such as the need for a user-friendly, flexible
and scalable LMS which supports a number of features (good reporting,
playing of standardised contents, etc.).
Finally in the last section we discussed the use of e-learning in
classrooms and looked at what to consider when setting up a CBT room,
and also gave an example of 3 different CBT room set-ups.
We hope that this document has not only allowed the reader to learn and
to think about technology in e-learning but also that it was a good and
worthwhile read.
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ANNEX 1 –
Additional Information

How were these guidelines compiled?
One of the goals of EUROCONTROL’s Sense Programme is to enhance
human performance through the sharing of information and knowledge
between partners. The purpose of one of the work packages of this
programme is to optimise the integration of e-learning within mainstream
training in the European ATM context. Within this work package, it was
decided to take the initiative of collecting and sharing knowledge of how
e-learning could be used more effectively and more successfully in the
ATM training environment. The information the reader will find in this
document came mainly from three sources:
•

a series of three workshops was organised for the period 2006-2008
around the central theme of using e-learning. In these workshops,
the main contributors were the participants themselves who, through
facilitated exercises and interaction with one other, built up a body of
knowledge on the theme;

•

bilateral interactions between those responsible for e-learning at
EUROCONTROL and partners using e-learning within their
curriculum;

•

first-hand experience acquired at EUROCONTROL in delivering elearning training.

Who are these guidelines aimed at?
The technological aspects part of the document is primarily aimed at
training managers in ANS Training who have the task of introducing or
upgrading an e-learning system within their organisation or who are
responsible for setting up or managing computer-equipped classrooms.
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GLOSSARY

Application Programme Interface: a set of functions, procedures,
methods or classes which an operating system, library or service provides
to support requests made by computer programs. [Wikipedia]
Asynchronous communication: Communication where there is a delay
between message and response. Examples of asynchronous
communication include the post or, in e-learning terms, CBT, email,
discussion forums/bulletin boards and blogs.
Formative Assessment: A verbal or written factual assessment given for
personal development purposes which should have an important and
lasting influence on individual abilities or attitudes. Should be applied for
the attention or use of one person in particular. Source: EATM glossary of
terms.
Learning Object: A resource, usually digital and web-based, that can be
used and re-used to support learning. [Wikipedia]
Learning Object Model: the model making it possible to structure the
learning object’s metadata.
Summative Assessment: An assessment which represents a summary
of the learner’s attitudes and abilities over a period of time. This
summation should be given in both a verbal and written form and must be
factual in content. It should not be given by those responsible for coaching
a particular learner but should be an independent appraisal by suitably
qualified personnel. Source: EATM “Air Traffic Controller training at
operational units”.
Synchronous Communication: Real-time communication.
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ABBREVIATIONS

ADL:
AICC:
ANS:
ANSP:
API:
ASP:
ATM:
ATSEP:
CBT:
CMI:
CMS:
EATM:
GUI:
HACP:
HRMS:
IMC:
IEEE:
IT:
LCMS:
LDAP:
LMS:
LOM:
PENS:
QTI:
RMS:
SCO:
SCORM:
SOA:
TFG:
TMS:
VET:
WBT:
WSIL:
XML:
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Advanced Distance Learning
Aviation Industry Computer-Based Training Committee
Air Navigation Services
Air Navigation Service Provider
Application Program Interface
Active Server Page
Air Traffic Management
Air Traffic Safety Electronics Personnel
Computer-Based Training
Computer-Managed Instructions
Course Management System
European Air Traffic Management (the EUROCONTROL
Programme Management Directorates)
Graphical User Interface
HTTP-based AICC/CMI Protocol
Human Resources Management System
Instrumental Management Consortium
International Electrical and Electronic Engineering
Information Technology
Learning Content Management System
Lightweight Directory Access Protocol
Learning Management System
Learning Object Metadata
Package Exchange Notification Services
Question and Test Interoperability specification
Resource Management System
Shareable Content Object
Sharable Content Object Reference Model
Service-Oriented Architecture
Training Focus Group
Talent Management System
Vocational Education and Training
Web-based Training
Web Services in Learning
Extensible Markup Language
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