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Abstract :

The solution of the e-Learning is one of the most discussed priorities of modern universities. The whole
problem lies in the global approach of which strategy must use to create e-Learning system. This paper
describes an evaluation model for some of the existent methodologies used to create e-Learning system. The
evaluation model is based on a comparative analysis. strategies, formation, and embedding technology and
standards. The proposed comparative is realized by using the Two-Way Anova comparative, where we join

some of the used characteristics by these methodol ogies to compare.

Keywords-component e-Learning, Model-Based Development Environment (MDE), MB-UIDE, e-Learning
methodologies, e-Learning systems, el.earniXML, ANOVA.

[. INTRODUCTION

E-Learning systems are applications that enablectieation of education/learning environments,
integration training material, documentation anchomnication tools, collaboration, interaction anldieational
management. Such applications normally reside Wvea server in which they carry out the trainingicat.
This type of applications allows students to comnec download contents, use the learning program to
communicate with their tutors, etc. In additionegh systems and platforms allow for a better mangoof
students progress. Organizations take advantagepefications that address education, administration
continuous formation, and defining roles. At themsatime, employees need easy access to inform&ion

conceive, maintain and improve their professiomaiatiopment.

With the evolution of the: Technologies of Inforeet and Communication (TICs), new
education/learning development strategies appedrer®/e-learning strategy, is one of the major etituta
strategies to, use the TICs with traditional leagneélements. That leads us to view the e-Learniragegy as a
cornerstone for technological, pedagogical and afitutal development. The goal of an e-Learningesyss to
achieve knowledge transference in an efficient vily.do so, it is necessary the adoption of an gpjate

methodology that tackle the particularities of tlevelopment of e-Learning systems.
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E-Learning is becoming used in the majority of thiversities around world; it can be clearly
observed at Spanish universities [1], like the Wromplutense de Madrid”, “Univ. Politécnica de diia”,
“Univ. Politécnica de Catalufia”, “U. Islas Baledre4Jniv. Santiago de Compostela”, “Univ. Salamahca
“Univ. Jaime I". The platforms most widely used these universities are “WebCT” [2] and “Moodle” [3]
Some of these universities during the last 7 yearse multiplied by 100 its students and have stisdéom
many other countries. The 75% of these student®ldey than 25 years old, 40% have children ando#
study more than one career or work at the same ftifeace, to start an e-Learning system it is necgs®
create and/or follow an organized methodology faplementing e-Learning projects that takes intamaat all
training project factors: economics, infrastructueehnology, human resources, learning modalidealuation

and content development, to finally have the appibm ready to execute and implement.

In this paper an MDD-based methodology to develbgarning system is introduced. Model-Driven
Development (MDD) focuses on the evolution andgragon of applications across heterogeneous miditie
platforms. It provides a systematic framework usemgineering methods and tools to understand, wlesig
operate, and evolve enterprise system. MDD promotedeling different aspects of software systemarat
abstraction level, and exploiting interrelationshietween these models. We propose a model-drivemoach
to e-Learning system development based on CorecOteoup (OMG) MDD standards. In order to make
maximum use of the Domain facilities provided by BlDour e-Learning system is modeled by using a

normative Platform Independent Models (PIM), angraented by a normative Platform Specific Model (ASM

This papers starts by providing an analysis of sarhehe currently most accepted e-learning
methodologies. Next, a description of our modelblag-Learning development methods is presented. A
comparison of all the analyzed methodologies isvigexl afterwards. Finally, some conclusions andirfut

work are discussed.
II. E-LEARNING SYSTEM DEVELOPMENT METHODOLOGIES

There are different strategies for the creatiorteafching content for e-Learning. These approaches
often use a similar set of stages or phases faenbdevelopment. Among them we find the classiwakerfall
philosophy” characterized by the use of a numbgrhafses strictly ordered in such a way that eaelseobegins
once the previous one is finished; and the “evohary philosophy” or “based in prototypes”, chaesized by
considering since the very beginning that, althotighproject starts out with a set of requiremecitgnges in
these requirements will arise as the project ietiped, and the “Investigation-action” theory thanstruct a
continuous process, a spiral where it starts githegy diagnostic problems, change proposal desigrmose
application and evaluation, even though every nudtogy call its different phases of the strategyaldifferent

way or combine several phases in one.
A. Methodologies

Among the found methodologies, and following in aywor other the above mentioned strategies, we
have select the following methodologies for our panson: “ADDIE MODEL" [4], “DATA Inc’s” [5], “Edu-
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Interpretation” [6], “Proposal for e-Learning profs development University of Carabobo” [7], “Metlubogy

to develop e-Learning system [8], “Methodology atwmbls for the generalization of e-Learning in the
continuous formation” [9] and “IADIS e-Learning” 1. Where this last mentioned is used for the dweaabf
multimedia e-Learning contents. Also we found samethodologies that do not follow any known theaati
or strategic framework; here we present some ahtH&INICIA” [11] collaborative learning, “ENN-INSe-
Learning-Methodology: based on the formative pedagmea” [12], and finally “MDA-based Developmenit
e-Learning System” [13].

1) ADDIE MODEL:

ADDIE model is a process of educational desigrattee, it means: Analysis, Design, Development,
Implementation, and Evaluation. During the analy$ise designer develops a clear understanding ®f th
“differences” between the wished results or theabv@durs, and the existing knowledge of the auditoriand
his skills. The phase documents of design spebiéytargets of learning, instruments of evaluatexercises,
and contents. The current creation of materialsdefcation is completed in the phase of developni2unting
the implementation, these materials are deliveredisiributed to the group of students. After thedivery, the

efficacy of the materials of formation is evaluated
Analysis :

The ADDIE model has been criticized by some as ¢gpdoo systematic, that is, too linear, too
inflexible, too constraining, and even too time-soming to implement. As an alternative to the systiic
approach, there are a variety of systemic desigtetsdhat emphasize a more holistic, iterative aagi to the
development of training. Rather than developingitfs¢ruction in phases, the entire development tesmks
together from the start to rapidly build modulesjat can be tested with the student audience, tzemd revised
based on their feedback.

The systemic approach to development has many tabes) when it comes to the creation of
technology-based training. To create engaging rhetapor themes, artists and writers work togetiner i
process that validates the creative approach wittiests early in the development cycle. Programraecs
designers garner agreement as to which learninigiteet are both effective as well as possible,egivthe

constraints of the client's computers or network.

Despite these advantages, there are practicakolgalé with a purely systemic design approach in the
management of resources. In most cases, trainogrgms must be developed under a fixed -- and difteted
-- budget and schedule. While it is very easy tocake people and time to each step in the ISD indtdis
harder to plan deliverables when there are nondistiteps in the process. The holistic approacts hieg

guestions, "How many iterations, and time, wiltake to finish the program?" "Do the contributionade by
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programmers and artists in the design phase, wie ha formal background in instruction, warrant eéxra

time required and additional compensation for tinne?"

Each phase in the ADDIE model includes a Interadtieedback and Quality Control loop that sets up
an intuitive dovetailing into the next phase. Thastematic approach yields significant advantageshin
creation of e-Learning, making agreement on resilthe end of each phase a must before proceetimg.
creative approach is validated early in the devalemt process, ensuring courseware output is opgimiand

the audience is appropriately engaged.
2) Data Inc’s:

Data Inc’s is an e-Learning roadmap that employhased approach to content development. It has
been adapted for the development and deploymemambus e-Learning modules, including dashboaras an
campus gateways, as well as learning managemetansyslt combines some methods from a basic project
management and e-Learning so the organization ukas this methodology can collect the requirements,

convert them to tasks, allocate the resourcesdamdlop and execute the program.
Analysis:

As most e-Learning methodologies, DATA Inc’s tiesconstruct an e-Learning system by translating
the traditional formation into the Internet, butldes not make any real use of the Internet adgestdike chat
rooms, common resources and flexible definitiorusér roles. DATA Inc’s just presents the formatomurse
as a Microsoft's Power Point, which makes it a p@wolution at the e-Learning methodology worlds@\lone
of its poor points is that its functions are noffyfuntegrated, offering a total solution that che utilized by
multiple types of users. One of the most imporfaoints that this methodology lacks is the sepanabietween
the e-Learning content and its presentation. Weotmerve also that this methodology does not bpea any

e-Learning standard to give more credibility to thethodology.
3) Edu-Interpretation:

Edu-Interpretation has seven-step learning salutievelopment methodology enabling to deal with
online or hybrid training opportunity in a practicsay based on the objective: knowledge transfat the
student can apply in his professional life. Theyrkvin collaboration with the tutors and its approas

commercial one.

Analysis: This methodology work correctly if professional éepers of an e-learning group can be
hired always to develop the changes and new seaciiorihe training process that present to learnéis,
suppose a high cost which discarded this methogdlode widely used. Edu-interpretation, every ecbjis
developed for just one type of e-Learning projéet tmust be characterized before. It cannot be taddior
several projects at once, which makes working wible a difficult issue. We can see also that tlethmdology
does not make a difference between the e-Learromgent and the way it must be presented. It juss tro

construct the project in a good looking and easy imawhich learner and tutor can use it easily. fEtleough
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this methodology treats more training points thia@ dther ones mentioned, this methodology doedhasé

upon any e-Learning standard
4) Proposal for e-Learning project Development, University of Caraboba:

This methodology was designed to implement e-Legrmirojects; it is based on the investigation-
action strategy that divides the development p®de® phases, this methodology takes into accohet
viability study (economic, technological, infrastture), project elements (human resources, leartypgs),

design, evaluation, and content development umilliout.
Analysis:

Here in this methodology it does not support a higimber of users at the same time; the user
interface is not clear and is not easy to work wiithThe materials offered to the users are noedawith
security that they could not be changed by usergisitors. Course management and user administrasio
assigned to administrator users that are not cekatéhe tutor users, which make project users ntjpa these

persons to apply changes to the materials.
5) Methodology to develop e-Learning systems:

The idea of this methodology is developing an erhiggy system that favours the competitive positdn
the organization that uses it and be adaptablaiitotlee student/employees needs. It refers to tbhdarand
manner in which they produce the content that beéllused in training and how to determine the telciyical

platforms to use the organization.

Analysis: This methodology creates construct edie@r systems that their content must be defined
before because it needs to define the structutigedearning model. Content management is not basedhy e-
Learning standard that define how these conterdsf@mation must be presented to users to be studieis
methodology just work with a determine type formafslearning contents, and the user interface is no
separated from this content, where to create apagring system with this methodology all, conteantsd it
presentation are linked together. It present a light to administrations and university to workhwit, and

users have to be professional to work with theseesys.
6) Methodology and tools for the generalization of e-karning in the continuous formation :

The idea of this methodology is to create and dgveln e-Learning system where persons without
highly qualification in e-Learning training processcan be prepared to interact with it. This metkagly is
reflected in the design of a collective traininglarp adapted to each group of learners with persatal

treatment.
Analysis:

This methodology like the mentioned before do atk ibout any e-Learning standard on what it uses

to present the learning content. Its design igisndly to the user and easy to use, but the mserface and the
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CMS and LMS are linked in strong way and it isidifft to separate them, which oblige after any ¢feaim its
aspect or content to re-create the entire projeus methodology work with a determine type of fatnof

documents and media, which limit its work to det@ertype of CMS, LMS and e-Learning projects.
7) IADIS e-Learning:

This methodology of creating e-Learning systemgrigposed through the gained experience in the
development of the multimedia content applicatiansl its use in the exposition of the analysis maael
design processes. The engineering teaching coptejetct is carried out through a methodology, whdahdes
the production process in phases and assigns tagksch member of professional development teanallTaf
these different phases it is included the invesitigaon the suitability of e-Learning contents. Kiese different
phases include research on suitability of the gunter e-learning, a previous analysis to selecttimedia

techniques to apply and finally, the developmerthefcontents based on the project design.
Analysis:

This methodology is a multimedia one, which makasseful for media classes where students cannot
interact with the presented information to the entd The creation of large-scale e-Learning conteqtires
software developed in order to apply proved tealmesgof exposition and software development at b bast,
also it requires a multidisciplinary team (grouppobfessionals). Every time this project needsealbveloped
it needs a high quality developer team: Teachelmse task is to structure of the subject programipts
writing, and the proposal collective agreement vilte project manager on the multimedia didactiasyni
Project manager, who advises teachers, coordiefftarss of the development team and assigns tastarding
to the planning made; Designers, for tasks of graplesign, user interfaces and creation of 2D abd 3
elements; Analysts / programmers to develop soéivagrplication analysis and programs (HTML, FLASH,
Actionscript, PHP, JAVA); Multimedia techniciansgsponsible for recording editing and postprodugtion
Different tasks of each professional profile witlnae together in order to create a production lmenaximize
results. But that makes this project a complicated and working with it needs always with each scibyvith

each class or theme professional engineers.
8) Finicia:

The methodology developed in this project is basadseeking a suitable combination between
distance and traditional learning, to suit indivatineeds, resources and labour. It is assumedhthdiey of this
methodology is the collaborative learning. It isreleped in phases, starting with the analysis efr useds,
determining the methodological approach and comeation platform, design and programming of course

material, teacher training, and finally, evaluataomd revision of the methodology and materials.
Analysis:

This methodology does not treat correctly from tinst step the idea of the separation between the

learning content and its presentation. It presemgdraditional subjects (content, practices, e@asmnd works) in
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normal presentation without studying the studetoiasion and his needs to understand the lessoe$ylosing

the internet technology and the professional maltéhie teacher prepare to him.
9) ENN-INS e-Learning-Methodology :

The idea of this methodology is to present effectind pedagogically the e-Learning contents. The
ENN-ICS course consists of various courses (legsavigere learning content becomes learning obj¢lotse

learning objects are thematic and summary of thitiadal technical information.

Analysis: This methodology has a barrier betweestagegues and information technicians where we
must now that these both groups developed theirnimgArrangements in a disciplinary way. In this
methodology we can see that teacher is the actvsop. The learners are the passive ones. Thaimdst no

interaction between teacher and learner.
10) MDA-based Development of e-Learning System:

The idea of this work, is that as most companiak rasearch departments are dedicated to, develop
their e-Learning based on LTSA [1] and SCORM statslgl14], specifying the format, syntax and senenti
data to be transferred between heterogeneous miefd his methodology create e-Learning systemadiyg
J2EE [15] and oriented technology MDA. .

Analysis:

Here in this methodology even that they use alaimfidbcus as we want to apply to present our idea,
but they present it in an incorrect way which maikdsse its professional focus. Here we find tte learning
materials will present to the learners in small a@egendant “bricks”. The bricks are like small lldmxes,
almost without a logical context. The bricks areganted in a linear way. The learner has to leabrieks in a
given way to reach the learning goals. He has rama@h to choose an own (individual) way. In thighéazg
methodology arrangements have a strong theordticaking. The reference to practical examples ssing.

So a learner isn’t able to transfer his knowledgat without transferring knowledge, it's very difilt to use
the knowledge in new (and real) situations. Onéhef major problems in this methodology is the técdin
centering. That means, the learning materialsudlevith animations, video etc. But the course-dasr forgets
to include the necessary didactics. It's not soydasfind a good balance for using multimedia comgas

within learning materials
[ll. ELEARNIXML MODELS AND COMPONENTS

In an e-Learning system it is necessary to addigf&sent proposes and mange different information.
Obviously, form one side, we find the own educatlanaterial information. Learning objects, suclomfation
is produced through content managers and followsnust follows, SCORM standard. In our proposal we
follow the same guidelines and we elaborate path®fdomain model, specifically that part desigt®dhange
teaching learning material, supported by the SCOfidard definition. But, additional informationositd be

shaped for use and is required to mange and maméutourses, students, evaluations, and the tepeimd
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learning process, this part should also be consil@and shaped, so for this reason, domain modealaag
between Learning Management Systems (LMS) and @Gbritanagement System (CMS) an-Learning

system components (see figure 1).

Presentation Model
(abstract) Environmen t

—’—’ Model
| - PIMI

Presentation Model | Platform
(concrete) Model

Context Model

| Presentation Model
(final)

Figure 1. Association between components and modelsin an e-Learning system

tasks model has been associated with LMS compoiersder to consider and offer the links ta
with the selection and supply of learg objects and the evaluation of the own teachirdylaarning proces:
Their sequencing is linked to themselves (see SCD&M additional consideration is not required asks
model, even those certain tasks modulation notstieee CTT notation [16])ould be used to expre
temporary relations between learning objects (feain@ple: concurrence, sequencing, interaction, émgt
disabling, etc.).

The context model is critical, as we mentioned teto consider the customization or adaption ar
chaacterized on three elements: user environmentpéatébrm, as defined in the UsiXML propose [17].€]
three models that make up the context model anfopta independent (PIM) it is focus that each mati
characteristic will be different and thus csively influence in generating one or other spedifpresentatio

model.

The presentation model is a triple layer model,clvhis defined in UsiXML, and it is possible
address the user interface specification to differabstraction levels, both dendent and independe
platforms. Our proposal is theLearning systems user interface, is determinedhbyther models, resulting

the first instance of the domain and tasks moddsheeing refined through the context associatedetsc

We stresghe importance that our proposal gives the userfate and the flexibility that this syste
component should offer to match the lower cost sihgl the context in which it makes use «Learning

systems.
V. DEVELOPMENT OF A COMPARATIVE OF E -LEARNING SYSTEMS METHODOLOGIES

Each project is unique in its development concepttribution and objectives. Whereby e:

methodology, has a specific approach to, persandlieir policies and procedures to develop t-Learning
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system. The methodology development is a stepdyy @tocess, it is necessary to be familiar withdetent,
the scope and presentation sophistication (audtii@eoy automated, interactive, etc.), and how thaution will
be incorporated into the material. We will compé#inese e-Learning systems to observe their funcioch

capacity.

We must identify and compare the process that éllneeded to develop methodologies, including
content management, state monitoring. It is alspoiant to identify the simplicity in finding solahs to
ensure systems rapid adoption. The criteria thatwileuse in the comparison of the e-Learning syste
methodologies development are all criteria whickieheeferred in one way or another with the diffeethat
some methodologies work with more or less detaihwlhem, which leads to observe that each methggolo

develop its e-Learning systems to be used in afgpéeld.
A. Introduction to the Compare problem

For conduct the experiment to compare the aforeiomed e-Learning development methodologies,
Two Way ANOVA [18] has been used. Two-Way ANOVA telenines how a response is affected by two
factors. The application used to calculate the ™May ANOVA's Formula is the “R” program [19]. R iSNU
S', a freely available language and environmentsfatistical computing and graphics which providewide
variety of statistical and graphical techniquesiedir and nonlinear modeling, statistical testsetiseries
analysis, classification, clustering, etc. Insibis program we load the “R Commander” (rcmdr) paekevhich
provides a basic-statistics GUI for R.

Here we will treat the comparison problem betwdendifferent methodologies previously presented
and our methodology to propose, using the companmsrameters, these parameters are what we adaeve

develop by our methodology to create e-Learningesys are cited below:
1) The evaluation is based on six criteria:
a) Usability: Easy to understand; use efficiency, memory capaeitor frequency and hardness.

b) Incapacitated Users:Visual, hearing, speech, movement and necessquyreenents for disabled persons.
(http:/lwww.w3.org/WAL/).

c) Global Audience Location (adjust the content and user interfacedpe with the language, cultural and
other requirements of specific target of an enviment or market). Internationalization (handling tipé

languages and cultural conventions without the ieeddesign).

d) Standard Use:void learning technologies private mix and matontent from different sources, ensuring

investment in technologies... (IEEE Learning TechgylStandard Committettp://ltsc.ieee.org
e) Content and Functions Reuse: Education Objewdular structure.

f) System Design: Availability, scalability, fldoility, reliability.
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Other critical points to take into account when mgka comparison between methodologies
develop ekearning systems are as follows: Strategic Anaj Design and Development; Budget and reso
management; Responsibility and Communication, @oiotis administration support and technology us

development; Applications; Implementation EvaluatiSupport and Maintenance; Reflection and Rene

Thereare a total of 81 cases, consisting of 9 methodetognd 6 criteria including 9 cases of the 1
methodology with the different possibilities of bgiable to create these criteria. The values dfi edteria of
every methodology depend on the stucvaluation note that he gives it. Where the useeg® notes for eac
qguestion from which we can obtain his final noteeTquestionnaire contains the six criteria befoemtionec
and have participated 20 users in it of which therE0 male and 10 ferles. Where 5 males and 5 females h
high computer knowledge and the others are simgdesu The given values are between 16 and 25. \dend

on the methodologies definitions to ask the uddssquestionnaire

This document will be accompanied witn appendix of evidence for this comparison call€diq-
Way ANOVA test data).

B. Comparison Application
First of all we can observe the calculated me

tapply(Data$Value, list(Criteria=Data$ Criteria, tledology=Data$Methodology) , mean, na.rm=TRI

#means. See results in Table |

TABLE I. METHODOLOGY MEAN

Methodology

Criteria | 1 2 3 4 [ 5 6 7 8 9

9 159.77343 18.80404 17.00421 13.61748 16.35454 21.14848 22.92652 22,77885 25.23330
3 13.67076 17.34466 16.01467 18.79683 | 17.08686 21.54953 24,24800 2131392 2447553
3 20.58080 18.14823 15.959923 18.28074 ; 17.48804 20.44450 24,28455 22.59780 24.83163
4 20.76358 24.92100 15.25880 17.54557 : 2278229 18.55185 19.26437 25.58821 15.25880
5 20.27913 21.07054 18.97526 19.08736 18.43858 22.10264 21.578236 | 23.89736 20.52917
6 21.32841 22.76932 16.26545 18.80528 : 20.58552 20.34766 21.81287 23.29146 24.06253

The value 1 is assigned to the variance valuederoto simplify the work and to insure resequity,

and for that we observe the following resu

tapply(Data$Value, list(Criteria=Data$Criteria, Metlology=Data$Methodology), sd, na.rm=TRL

# std. deviations. See results in Tabl

TABLE II. METHODOLOGY DEVIATION
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Methodology

Criteria | 1 2 3 4 5 6 7 8 9

1 1.3515976 | 0.5400754 | 1.0518926 | 0.53685650 | 0.3854409 | 0.3215473 | 14864368 | 11023755 | 0.5513545
5 0.4339218 | 1.7591048 | 1.0776370 | 0.5362687 | 0.1928556 | 0.8878012 | 0.833267 | 0.8231900 | 0.5791803
3 0.3722966 | 1.7591048 | 1.0776370 | 0.5362687 | 1.6033176 | 0.7207345 | 0.8010070 | 0.8487009 | 0.2343387
a 1.0785728 | 12637459 | 0.938504B | 1.0453676 0.8867713 | 1.0081301 | 11038147 | 1.1517370 | 0.9385048
5 0.7254851 | 0.1939834 | 1.6652455 | 0.8403468 | 0.5019567 | 1.7688383 | 11089514 | 1.3115447 | 0.5222193
6 0.9578425 | 0.8405313 | 1.7094880 | 0.3344236 | 0.7692215 | 0.6812457 | 0.0137566 | 0.7134698 | 1.5224660

There are a total of 6 characteristics to deal witd 9 methodologies, thus, that we have crea

samples for each methodology simulating its openatiith every one of these characterist

tapply(Data$Value, list(Criteria=Data$Criteria, Metlolocy=Data$Metodology), function(>

sum(lis.na(x))) # counts. See results in Tablt

TABLE I1l. METHODOLOGY DEVIATION

Methodology
5

Criteria

Sh(h|Sh S || —
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Sh || ||

In our case we will study if the creation of a betinethodology depends on the combination of
characteristics we mentioned before or it is ndaetor to take into consideration. There are tlsets ol
hypothesis with the twaray ANOVA:

1) Princpal methodology effect, null hypothesis indicatetthll the methodology media levels are eq
2) Principal criteria effect, null hypothesis indicalat all the criteria media levels are eq

3) Interaction effect of combination between charristics and methodology. Null hypothesis indicdtattthe

methodology effect is the same through the critefials and vice vers,

The obtained results after realizing the testsaarghown in Table I’

TABLE IV. ANOVA CRITERIAHYPOTHES' S

Anova Table
(Typell tests)
Response:Value

Sum Sq Df F Value pr(<F)
Criteria 0.60 2 0.6776 | 0.3920
Methodology 641.47 8 104.1583 <2e-16%%%
Criteria:Methodology | 16.87 16 1.3698 0.1922
Residual 41.5754
Signif.codes 0'*#* 0.001 “** 0.01 *'0.05'."0.1"1
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The ANOVA table shows how the sum of squares iditimred into the four components. Most
scientists will skip these results, which are regezially informative unless you have studied stia8 in depth.
For each component, the table shows sum-of-squaegsees of freedom, mean square, and the F Edith F
ratio is the ratio of the mean-square value fot sloairce of variation to the residual mean squaith fepeated-
measures ANOVA, the denominator of one F ratidhés inean square for matching rather than residuahme
square). If the null hypothesis is true, the Foragilikely to be close to 1.0. If the null hypos$i®is not true, the
F ratio is likely to be greater than 1.0. The Hostare not very informative by themselves, but ased to

determine P values. To understand the resultselassult this paper [18].

Depending on the obtained results we can conchalethhe hypothesis used as the interaction between
both (methodology and criteria) is null, which dake us to claim that the creation of a new metlagodoes
not depend just on the criteria as on the idea. dftiese results can make us think that our ideaesting the
“eLearniXML” is correct since we have make a conabion between the criteria used in the market as th

needed factors of the student and teacher.
V. CONCLUSIONS

We can observe that these strategies have sintalgesin their methodology development process that
because all projects development must have a wakesice to finish and present it to practice. Batrhain
barrier is that many of these cooperatives havatgack of the formation technology use, besideoarp
qualification level in basic characteristics inanmhation management and lack in learning toolsgifipally in
the auto-formation. Adding to all this the low krledge in information and communication technologies in

the formation of learning process in collaboratiiréual environments, e-Learning.

All the used strategies and methodologies platfdsafere mentioned have appeared and none of them
prevail over the others. Each platform can providarly the same set of services in its own wayh vtit own
set of advantages and disadvantages. There ats tunihe interoperability that can be achievecctaating a
single set of standard programming interfaces, WD [OMG] approach, developed by the Object
Management Group (OMG), places formal system mod¢lthe core of the interoperability problem. Thest
significant about this approach exists in the iredefence of the system specification from the teldgyoor
platform. Our proposal methodology, elLearniXML, liging developed using Model based development
(MDD), which we follow to develop the final e-Leang System. In our proposal we based on the ADDIE
methodology that was criticized because of its &taluation phase, we want to prove that the quabist

when the evaluation phase is being integratedarsfiecification steps, analyze and design phases.

The multiple tools, within the e-Learning systementioned in this section are available on Web
comply with a standard for interoperability andeetfve flexible implementation. One solution isuse the
extensible and adaptable standardized methodolog) @atform independent annotation language for
exchanging information between the components ef \tleb-based e-Learning system as we propose in

eLearniXML. Of Course, further theoretical and gtieal studies will give a more detailed internalsture of
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the proposed web-based e-learning system and wéIthe possibility to design and to implement anptetely

functional e-Learning system.
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