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Abstract

Maintenance training and educational activities amgcreasingly exploiting
technological innovations. Desktop and web-basel@amting applications offer
academics and industrialists new tools to raisenteaance-related knowledge and
competence. As the first generations of relatedaening toolsets and services have
matured, latest efforts are paying increasing #tento the usability of the offered
learning process, while attempting to structure lggning curricula and assessment
tools in ways that make them appropriate for knogéeaccreditation and competence
assessment schemes. Usage of multimedia-rich dontetual reality, as well as
personalisation of the learning experience, by stdjg content to fit the needs of
different learner groups are increasingly receivingre attention. On the other hand,
the increasing penetration of mobile and handheldcgs in industrial settings enables
the development of mobile learning solutions, whitiplement the concept of offering
educational services anytime, anywhere and to itjig person. This paper surveys
ongoing work and trends in these new directions laigtlights current requirements
and challenges for vocational training in maintexean

1. Introduction

Desktop and web-based e-learning applications @ifademics and industrialists new
tools for maintenance-related training and compmteassessment. In this paper we
survey current practice and the state of-the-ateisrning Management Systems (LMS)
technology. LMSs increasingly follow specific edtioaal technology standards, so
that the developed content can be ported to diffelearning platforms and can be
customised for different applications. The offergalutions are increasingly paying
attention on usability. To this end, they employltmedia-rich content, augmented
reality, as well as personalisation of the learremgerience, by adjusting content to fit
the needs of different learner/teacher groups andbiserving the users learning paths.
At the same time, the learning content can be stred in ways that facilitate
implementing knowledge accreditation and competassessment schemes. On the
other hand, the advent of mobile technologies aaddheld devices in industrial
settings, makes it possible to deploy mobile lesgnsolutions. These solutions
implement the concept of offering educational sssianytime, anywhere and to the
persons authorised to access them. This paperysuovgoing work and trends in these
new directions and highlights current requiremeatsl challenges for vocational
training in maintenance from the educational tebdbuyw perspective. There is
substantial work in the direction of defining thegquirements for maintenance-related
training. This paper seeks to address issues ofeconfor Maintenance elLearning



developers, focusing on requirements for developimegTraining system development
process. Naturally any such effort should also take account specific maintenance-
training and competence requirements specificatiatsch are described elsewhere.
Section 2 reviews Learning Management Systems tdofy and standards. Section 3
provides a description of one of the most popufgrnosource LMS platform, namely
Moodle. Section 4 discusses the potential offergdihe use of advanced learning
technologies, such as education grids, mobile legrrand augmented reality-based
training. The following section outlines educatibrtachnology requirements for

designing an eTraining Maintenance System, stemmfiiogp vocational education

guidelines. Section 6 is the conclusion.

2. Learning Management Systems
2.1 Introduction and Terminology

eLearning has redefined the way education is peavith schools, academia and
industry. It is defined as a technological, orgatianal and management system that
enables and facilitates web-based learning. eLegmasers, both teachers/trainers and
students/learners are offered integrated solutidmsh facilitate authoring, structuring
and delivering educational content, as well assa#sg the educational outcome. Such
solutions are termed.earning Management SystenisMSs). Most current LMSs
include functionality to handle lesson contentenfin the form of Learning Objects
(LO). Any entity that can be used, reused or refermeeLearning is called Learning
Object. These systems are more accurately callenlrgy Content Management
Systems (LCMS) but both terms are used interchdotgetnus the term LMS will be
employed for both LMS and LCMS in this context. Tdare many obvious advantages
in web-based learning, compared with the conveatidraining. Typically, elearning
enables anytime, anywhere and to anyone with aig#obiaccess, to participate in the
learning process. Apart from this flexibility, eteang is usually associated with lower
costs, compared to engaging a qualified teacher Qi1 the other hand, elearning
involves extra costs in producing the actual edaoat content, as well as in
customising it for the e-learning environment.

Nevertheless, just presenting information overwied does not provide education and
is not considered elLearning in the real sense. Busb and usable way of
communication between the teacher and the studetdetween students themselves
is necessary to exist. Conferencing, mailing, buéeboards, chat, forums are among
the additional features which are typically integoawith the learning environment and
content. Furthermore, elLearning systems are grdsghefiting by adopting theories
artificial intelligence and cognitive science prees, in order to approach and mimic
the human tutor. The learning outcome must alsassessed and adequate competence
assessment tools and content linked with the legroontent and the targeted learner
groups are needed for that. Moving beyond simpésemtation of information relevant
to the learning subject, the e-learning experiemeeds to be enhanced to engage the
learner groups in a stimulating and practical lesynprocess. Irrespective of the
specific conditions of use of any developed leaznmaterial, its added value is
increased if the learning content can be employedlifferent systems or varying
contexts. Therefore, the re-usability of the leagntontent should not be ignored. With



Internet’s ubiquity and the plethora of learningusions offered, being proprietary or
open-source, reusability remains an issue.

A key challenge is to develop flexible eLearningtsyns, which can be adapted and
deployed to serve diverse communities of teacltenbr groups and usage
environmentsintelligent Tutoring System@TSs) have been around for several years,
claiming to possess the ability to present thehiegcmaterial adapted specifically for
each user. The main focus is in the developmentveb-based Intelligent Learning
Environments ILES). Such an environment can keep track of the studerrent
knowledge on the subject matter by storing it st@dent model database. In doing so,
the Learning Environment can adapt the presentedient according to the student
learning needs, by keeping track of the individealner’slearning path Typically, the
learning content is stored in a standardised foandtcan be dynamic in nature [2]. The
benefit of doing so is that the the developed aun¢éan be ported to another learning
environment, which follows the same standard indliag learning objects. An ITS is
typically built around three main concepts: hovhémdle expert’'s knowledge, learner’'s
knowledge and educational principles. The modetksathe learner progression and
responses, compares his knowledge with the expenviedge, and employes some
form of intelligent reasoning to dynamically gerterthe best sequence of instructions,
learning content and tests for the learner [3,;TAk following section briefly discusses
the role of standardised learning objects in araghiag system.

2.2 Learning Objects and Standards

Learning objects can be developed for any typeeaifrriing curricula or learning
objectives but the way this is done need not folthfferent specifications. Educational
technology standards have been developed to deterimé way educational content is
being defined, packaged, sequenced and delivel@tysade with information about the
learning activities and the learners. Indeed, sigaaind reusing existing learning objects
can reduce costs and speed up the process of ammgnt construction. This reuse is
ensured if the learning objects themselves follgvecefied educational technology
standards. If such interoperability is ensured,kihik of the effort will then need to be
devoted to the quality of the implementation andhtent presentation. Educational
content consumers would be able to choose a prathattwould suit their needs
without the fear of sudden obsolensce that is smneon in proprietary software
solutions. It is through the definition and adoptiof such standards that eLearning
practitioners can exploit existing information awmdmmunication technologies to
deliver eLearning modules which can enhance thmileg progress, ease the delivery
of learning services and streamline the developmdativery and assessment of
training. The most widely employed such standardhis Sharable Content Object
Reference ModelJCORM developed by the Advanced Distributed Learningative
(ADL), a joint White House/ U.S. Department of Defenséiative .eLearning
interoperability standards deal with the followisgues|[5]:

Metadata definition. Metadata is a convenient way to label each learabjgct. In this
way, it is possible to index, store, discover aatlieve learning objects from multiple
educational repositories by employing differentisoinformation stored about learning
objects is called learning object metadata. Difierenetadata standards can be
employed. The IEEE Learning Standards committeephaduced thé.OM (Learning



Object Metadata) metadata standard. LOM has beepted by IMS Global Learning
Consortium, the Advanced Distributed Learning atitie (ADL), the Alliance of
Remote Instructional and Distribution Networks fd&urope and many other
organizations and has become the leading standardiescribing learning objects.
Other metadata standards following the Dublin Cbfetadata Initiative, or more
specialised educational activities to connect heyel pedagogical methodologies with
low-level machine interpretable descriptions casodle employed. The LMS learning
design team should be concerned with the metagditaitcbn choices.

Content Packaging. Content Packaging standards deal with how legroinjects are
stored and delivered to the users. They ensurel¢hating objects and packages of
them (earning unitg will be reusable and editable in any conformanftvgare tool or
environment. Content Packaging standards are iadlud

* The IMS Content Packaging Specification.

* The IMS Simple Sequencing Specification.

e The IMS Question and Test Interoperability sgeation (QTI), which is a set of
specifications governing assessments and theitiques

* The Aviation Industry CBT Committee.

* The SCORM Reference Model

* The IEEE Learning Technology Standards committee.

Learner Profiles. These standards allow sharing of information &lbearners A learner
profile can include personal data, learning pléee;ning history, degrees and current e-
learning status. Relevant to Learner Profiles siedslare:

* The IMS Learner Information Package (LIP) speaitiion.

* The Personal and Private Information (PAPI) Sfeation.

Learner Registration. Learner Registration contains information abdwt $election of
which learning content and administration composishbuld be delivered to the users:
Relevant initiatives include:

» Specification for exchanging offering and regsitsn data among learning systems
by the IMS Enterprise working group.

e Specification for exchanging the above data idXenvironment by the Schools
Interoperability Framework.

Content Communication. Content Communication refers to standards abaww h
learners data are linked with the content and ¢laening activities. Single assessment
question answers, course grades and completiarssie¢ all included in here. Existing
standards include:

e Communication component in Computer Managed ucson (CMI) by the
Aviation Industry CBT committee.

e Communication JavaScript APl in SCORM

2.2.1 SCORM

A discussion on the main characteristics of the B®Omodel, which is the most
widely employed educational technology standardnduded here. SCORM was
established in 1997 as an ADL initiative. It waveleped with the view to incorporate
the best parts of the existing e-learning standmodips, like IMS, AICC, ARIADNE



and IEEE-LTSC and provide a new, more complete m@jleThese standards regulate
aspects like meta-data, content tracking and cordeguencing. SCORM defines
sharable content objectSC(s) as the smallest logical units of instruction aodsiders
them as the smallest building blocks for contel@OS contain assets packaged for a
learning context and they are delivered through GOBM-conformant runtime
environment. Any type of educational digital mediach as text, video, sounds or any
form deliverable through Web can be characterisedducational asset [2]. The most
recent SCORM version is the 2004 Bdition, available since 2006. It is described in
three separate volumes; their content is briefgcdbed as follows:

SCORM Content Aggregation Mod€lAM): The SCORM Content Aggregation Model
(CAM) contains information on metadata and contpatkages. The main use of
metadata is for searching and discovering learrobgects. Content package is a
collection of content objects, about a course, alutey a lesson or even a generic
collection of related learning objects. In everytemt package, amsmanifest.xmiile
describes the contents of the package and sometiheegpackage structure too.
Information about how an LMS should handle a conpaxckage may also exist [6].
SCORM Sequencing and Navigati@N). It describes all the requirements of an LMS,
which enable it to sequence content objects attime- Moreover, it contains
information on how the content object should acceptl handle user navigation
requests. Sequencing and navigation is in turnnddfi by user choices and
achievements at run-time. It comprises sequenciegmibology, navigation
requirements and models for navigation model, segjug definition and sequencing
behaviour [7]. It deals with the way to respondtie learner choices and activities, so
as to define which content object will be delivereskt.

SCORM Run-Time EnvironmefRTE). The actual delivery of the content object is the
subject of the SCORM run-time environment The SCORNh-Time Environment
(RTE) defines what an LMS must do in order to bk db deliver SCORM content.
SCORM content is divided into two distinct categei$CGs, which are objects with
the ability to communicate during run-time; and étss which are content objects that
are not capable to communicate. Based on thesajah®f launching content objects is
defined, as well as the way to establish commuioicdietween SCOs and LMSs. The
RTE also presents a model to track user’s intayactrith the content objects [8] [9].
Based on the above, SCORM combines Metadata, GoRtmkaging and Sequencing
and Navigation to aggregate SCOs. Several LMSsestlyr exist, many of them
providing SCORM compliance support. A brief suraéy MSs key features follows.

2.3 Comparing LMSs

There are several LMSs surveys in the literaturéeldVcomparing LMSs, there is no
single set of criteria to focus on and therefolie #asy to end up with subjective results.
Each comparison puts weight on specific factorssatly relative to the context and
time that the LMS were tested. The timing of perforg the tests can also make a
difference as typically LMS releases are becomigglable at different frequencies, so
a survey can offer a snapshot of LMS features spexific time. Comparisons have
been made against a single criterion, such as iadgp10], functional assessment [11]
or SCORM conformance [12] or against multiple e¢r&tg13, 14]. Evaluations consider
both the viewpoint of those concerned with prodgcam LMS solution for a specific
application, as well as for specific targeted teacmnd learner user groups. The LMS



developers are concerned with the LMS offered featdor customising, extending,
deploying, upgrading or migrating the content frone platform to another. Users on
the other hand are more concerned with the offéeatures to support the learning
process, as well as with the system usability. Heeesummarise the main factors
considered when reviewing LMSs and we focus onfdatures offered by the best
known among them.

- Adaptability This refers to the ability of LMSs to be modifiegdcording to the
needs of each installation case.

- Affordability. This is broadly related to the Return of Invesimfor each LMS
solution. Specifically, it examines for each LMSseacost and time required and the
benefits of its use, like improved productivity agfticiency.

- Interoperability The ability of an LMS to be independent of specsoftware tools
and platforms.

- Reusability Ability of LMSs to accept and use learning obgeftbm different LMS
platforms. This will have also a direct impact e tost of application of each LMS.

- Durability. For how long an LMS will be useful without theedefor redesign or a
complete change.

- Accessibility It examines the ease to find and use learningotdfrom anywhere.

The above factors are all among SCORM objectivelsaaa all important from the LMS
developer point of view. It is therefore making serto examine exiting LMSs for
SCORM-conformance [12]. Nonetheless, employing ehieg is ultimately about
serving the user needs and it is therefore impbttafocus on whether the LMS offers
enhanced teaching and learning experience to #ohée and learner user groups. What
Is important from the user perspective is to haveimber of learning-related features
present in the LMS and offered in a user-friendgnmer.

- Usability. It deals with difficulties involved in the instation and consequent use of
an LMS. Intuitive environment, integrated authoriogls, visual enhancements are all
constituent parts of a user-friendly platform.

- Features Every LMS presents a series of features that lsanused in the
development and delivery of courses. The extemttich an LMS offers such features
can by itself be an important factor for the adoptwf an LMS platform.

With regard to SCORM conformance and ease of usseaems that there is still a
conflict between these two. SCORM conformance delsianset of extra variables and
descriptions to be used for each learning objeespide that the extra work is justified
and it will certainly contribute to accomplishingany of the aforementioned goals,
many learning object authors are not willing to g@olved in the overload and prefer
to use older, usually proprietary and less demansiftware packages.

A major consideration when considering adoptingpacgic LMS platform is whether
this is aproprietary software tool or ampen sourcesolution. Many organisations and
practitioners would opt for a commercially suppdrsslution justifying their choice by
the availability of commercially-driven support ideveloping and deploying the
eLearning solution. Others would prefer to avoie tlosts associated with a proprietary
(‘licensed’) solution and work with open sourcetfilems. The latter are distributed



together with their source code, making it possiblstudy the code, run the program

for any purpose, customize it according to spetiffeeeds and have a much more

flexible distribution policy. Open source software often associated with non-
professional, research-only efforts, not applicalite professional deployment.

Although open-source developen is often driven bg-commercial research efforts,

arguing that it is inappropriate for professiorgaiares reality. This is especially true for

eLearning, where open source solutions are knovafiféo [15]:

e Fast software development due to the parallel vafrnany programming groups
versus a single team in proprietary software. Thiective work may lead to
satisfying the user community needs in shorter.time

¢ Wide base for testing as new versions, as tegpenfermed by a multitude of users
on much more environments and platforms than aogrptary software.

e Frequent release of new versions and immediatengesdf them by the
“community” of the involved users.

e Peer reviewing, testing and improving the code lead to enhanced transparency,
security and better quality in code, as all the kvpaints or bugs will be most
definitely pointed out by the user community.

Among the various LMS solutions, Blackboard/WebQid aMoodle are among the
most popular, with SAKAI enjoying also a large ussyrmmunity. Blackboard is
perhaps the most widespread commercial e-learmihgien. WebCT was developed at
the University of British Columbia in 1995 and & considered as the first virtual
learning environment with commercial success. Welh@$ recently been bought by
Blackboard. The SAKAI open source collaboration alshrning environment,
encapsulates many useful features: SCORM supguated displays and whiteboard,
blogs etc. Moodle is another open source contemagement systenCMS solution,
with a very large active supporting community arelesal features making it a
collaborative environment for teacher and learm@nmunities.

Between WebCT/Blackboard and Moodle there are n@mgmon features. Moodle
provides more support for different course fornaatd grading systems, discussion fora
and wiki, while WebCT offers a whiteboard tool eliadp learners to share drawings in
real time. Both include several aspects of SCORMctionality. Moodle supports
SCORM packages in courses and collaborative creaficourse content. As Moodle is
both open source and popular, the next sectiors takdoser look at it.

3. TheMoodleLMS

Moodle is an Open Source “Course Management Systdrat follows specific
“pedagogical principles”. These principles a@nstructivism constructionismsocial
contructionismand support for “connected” or “separate” beharsoWe will elaborate
on these terms in the next paragraphs. The worddMos an acronym for “Modular
Object-Oriented Dynamic Learning Environment”.

3.1 The Educational Perspective

Constructivism referes to the concept that learnshould build their own
understanding. In principle, this should be base& @omplex mix of interactions and



experiences and should be realized through thealsowgotiation of meaning.
Constructionism implies the construction of leagicontent for others, in order to
enhance the learning effectiveness. One usuallg paye attention on a subject when
he has to explain it to someone else, thus conginism guarantees better
understanding. Social constructionism is the exipansf the idea of constructionism to
collaborating groups of learners. This has the qi@kto create a local “culture”, a set
of shared meanings between the group members,eadfypommon shared collective
knowledge that will enhance further understandifigtapics. Connected behaviour
refers to students that face topics in a subjectia@ner, taking into consideration the
opinion of others. Separate behaviour refers tdesits that have a tendency to support
their own ideas against others, based on “factstodife supports “constructed”
behavior which is a combination of both, with tHaslity to select which one is more
appropriate for each case.

3.2 The Technical Background

Moodle supports several major databases, such essoplen source MySQL and
PostgreSQL and also the commercial Oracle and Acaed many others. It is built in
PHP and has minimal requirements for the contemesand for the client computers.
It fully supports IIS and Apache and the simpliatfyits interface make it suitable for
course delivery even in mobile communication maesjrsuch as PDAs .Moodle offers
a rich set of features to support educational glas during development and delivery
of courses. Open source allows also for programrmxtgnsions to be written.

3.3 Key Features

Roles specify rights and involvement of users in therses and they are assigned
dynamically. A user can be a student, a teachdr aritwithout editing rights, a course
creator or an administrator. For example, a studerdne course can be teacher in
another, or a group of students may have rightsottaboratively construct learning
material for other students. The idea of “socialstauctionism” is most pervasive here.

In Moodle, all course content is separated into tategories:
- Resourceswhich are the static learning elements.
- Activities which are the dynamic and collaborating learrglegments.

Resources include text pages, web pages, linkseto mwaterial, directory views and
IMS content packages. Activities include assignmerthoices, journals, lessons,
quizzes, forums, chat, glossaries, wikis, SCORMfawmnant learning objects and
surveys. For the creation of text and web pagespdiéoprovides a simplarysiwyg
(what you see is what you get) editor, but one usa any web page creation tool and
paste the results inside the Moodle pages. Thalsdsan organized directory structure
where all the necessary files for the lessons eampboaded and become accessible.

4. Advanced L earning Technologies

A direction for eLearning R&D has been the creatwinlarger scale educational
environment infrastructures and content reposio@&RID technology and services are



enabling this shift, but there are two major himaigifactors in the procedure: first the

creation of educational hierarchies and organizeectbry services, so it would be

possible to effectively search for information, é@dson metadata; and second the
content standardisation itself [16]. Grid educagiomfrastructure and technology can
essentially support collaborative constructionesrhing objects with the involvement

of many disparate experts, teachers and learné}$18].

The penetration of mobile and wireless technolobege opened up new opportunities
for educational technology in the form of mobileadeing (mLearning. While
eLearning enabled the delivery of web-based trginio remote desktop users,
mLearningextends this by offering ubiquitous services tobiteousers. In this way it
becomes possible to deliver educational contentirary anywhere and to anyone
authorised to access it. Although mLearning learnoan be useful in school and
academic education [19, 20], it is lifelong leamimhich is likely to benefit most from
it [21]. Indeed a key driving factor for lifelongedrning is the fact that school and
academic education cannot possibly equip learndath thhe needed skills for a
professional carrier. On the other hand, lifeloegrhing participants need to follow a
self-paced learning process, much depended onahailable time. Through the use of
mobile devices in industrial settings, users caim gacess to training material from
multiple locations, being at home, office or evétha shop floor, next to the machinery
and production processes. In this way, the gap deriwext and theoretical knowledge
and practice is narrowed and the users may engag@roblem-based learning process,
actually taking place next the operating environin&he immediacy and ubiquity of
the learning process may enhance the learning iexper and positively influence the
learning outcome through a learn by-example edoicakiprogram.

Maintenance training can be made more efficierctompanied by case studies in a
form of on-the-job training. In several domainsgis@as in aircraft maintenance to name
one, this is prohibitively expensive. Augmentedlitga(AR) technology offers the
means to provide problem-based maintenance traiwiitigout the costs associated with
going through the real case study. AR combines-weald objects with computer-
generated data, as opposed to Virtual Reality (¥R} deals only with computer
generated environment. Based on sensors and miditectors AR can provide object
recognition and learner’'s motion tracking. Head kited Displays (HMDs), cameras
and special clothes usually co-exist in a AR-basading environment [22]. Industrial
maintenance [23], power systems maintenance [2Zhspace maintenance [24, 25]
and medical training are [26] just a few of thedlwed sectors that are greatly benefited
by augmented reality in their teaching procedures.

5. Implicationsfor Vocational Maintenance Training

Developing Maintenance Vocational Education andinimg (VET) is of critical

importance for industry in its pursue to establstlequate maintenance practice,
excercised by qualified Maintenance personnel.lgh focusing on VET and creating
a high skilled personnel is a matter of great ingroe, its implementation relies on
public and private funding. Focusing on the privaeztor, larger companies have
established internally funded vocational trainiraig@es for most of their employees.
The situation is different on SMEs, who are strugglto offer such opportunities and



when they do, this is often through participationpublic-financed training programs.

Therefore, attracting smaller enterprises to VE& difficult task. Moreover, employees
should be persuaded to get involved in VET courfkis group of stakeholders may be
unwilling to consume time on VET programmes andiassult it should be informed

and persuaded about Maintenance training benefits.

Current advances in eLearning and Advanced Leateicighologies can benefit greatly
the delivery of Maintenance Training. In designang efficient LMS for that purpose,
several questions need to be addressed:

e How will training in the LMS be in line with the geral EU recommnendations on
VET and the specific EFNMS (European FederationNational Maintenance
Societies) recommendations on maintenance compténc

¢ What short of maintenance qualifications are emadg&

e How will the LMS provide and accommodate the transff learning outcomes?

e What type of learning paths will be crafted and whlb assure that the competence
assessment tool keeps step with the recommendations

¢ How will maintenance qualifications be divided inits of learning outcomes?

e What is the best way of connecting each maintendesson with its expected
learning outcomes?

e Would it be recommended to define units, attacklitygoints to units and connect
them to an European Maintenance Quality Framevewdd ?

e Which knowledge, skills and competences will cdogti the learning outcomes of
each unit?

Any Maintenance VET training must be quality-asguoe validated. According to the
recommendations of the Technical Working Group (TMWO@ quality, this should be
defined as a context-dependent term. A validatethtdaance Training System should
ideally be accompanied by a carefully designed icrednsfer mechanism. Such a
mechanism would providee a way of measuring andpeoimg learning achievements
and transferring them from one institution to aeotlusing credits validated in training
programmes [27]. With this in place, it would be@possible to transfer maintenance
learning achievements between different countrigganizations and educational
systems. A Maintenance credit transfer system shaupport the transparency of
proceedings and the comparability of learning omtes. It should ultimately facilitate
the mobility of learners and of their qualificat®mmhe availability of eTraining systems
for Maintenance can facilitate formalising qualifions mobility and in particular:

e the transfer of learning outcomes between natisystems

e the transfer of learning outcomes between forman-formal and informal
pathways

the accumulation of learning outcomes

transparency of processes

mobility of people between countries, professidaagéls and learning pathways
mutual trust and cooperation in the area of Maiaee Education and Training.

The above discussion highlights important consiitama that need to be taken into
account when designing an LMS-based training systanmaintenance training and
competence assessment. The Leonardo da Vinci fyprdgetct iLearn2Main deals with
such issues with the aim to develop an LMS Maintegatraining system observing
educational technology standards, vocational tngirguidelines and recommendations
for maintenance-related training.
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6. Conclusion

This paper has provided an outline of currentlyilatsée eLearning technogy in the
form of Learning Management System platforms andisaussion on their potential
impact on Maintenance Training. The latter can bebg the recent advent of web-
based and mobile technologies and handheld dewiceslustrial settings, resulting in
the a range of mobile learning solutions. Suchtsmis essentially are compatible with
the concept of offering educational services angtimnywhere and to the persons
authorised to access them. Other advanced tratagigologies involving Augmented
and Virtual reality can provide ‘virtual’ on-thehdraining. The paper also provided a
description of one popular open source LMS plattomamely Moodle, which is
selected within the context of the iLearn2Main pobjto develop an LMS Maintenance
training system observing educational technologgndards, vocational training
guidelines and recommendations for maintenanceéeckl&raining. iLearn2Main is a
Leonardo da Vinci Transfer of Innovation projegtiag at delivering training content
and IT tools for Maintenance Management. VET-relateiidelines are considered
together with their implications for Maintenanceaifing. This survey consists part of
the requirements analysis phase. The project cerssidomplementarity with other
Maintenance Training initiatives and aims to cdnite towards the development of
efficient eTraining based solutions in MaintenaManagement.
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