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Abstract 
This paper presents a model of a system capable of addressing the training needs identified by the 
University of Trás-os-Montes e Alto Douro (UTAD). In addition to supporting the typical needs of 
distance learning/education (e.g., e-learning), it is also intended that the proposed system will 
complement the traditional classroom-based teaching. This model will have two modules: the 
physical/infrastructural module and the policies/practices module. The physical/infrastructural module 
will have the following (control and management) components or modules: e-learning platforms (e.g., 
Moodle, Sakai) with SIDE (a platform for teaching support developed at UTAD) interconnection; 
website with educational/training offer and e-learning events; media repository; file storage and 
sharing service; collaborative/cooperative platform, for the sharing of information and knowledge; 
scientific repository, for the storage and sharing of work and scientific research, books, conferences, 
etc.; forum; ticket service/helpdesk, to help solving problems that may arise; Customer Relationship 
Management (CRM) service (management, relationship and customer satisfaction – student, teachers, 
other); Learning Analytics system (collection of information about the quality of teaching, evolution and 
student analysis in the e-learning mode, etc.). Additionally, there will be an assessment/examination 
space, a contents production studio, and a training studio. The policies/practices module includes the 
institution policies, and including policies for the creation/ dissemination of curses, implementation of 
course evaluation strategies and continuous improvement, training policies, recognition of the merit 
and effort of teachers, the training in using the system, the policies for the creation of physical spaces 
equipped with the necessary tools (computers, cameras, video-conferencing, etc.), among other. In 
line with these, UTAD has come to recognize that e-learning should be part of its strategy for its 
training offer and, consequently, is being adopting new policies, namely through the signing of 
protocols with other institutions with more experience using e-learning. To achieve these objectives, a 
detailed review of other models and systems that have been successfully implemented in other 
international reference universities will also be presented here. 
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1 INTRODUCTION AND MOTIVATION 
Technological developments in society over the last two decades, in particular those associated with 
digital communications, have profoundly changed the way people live, with particular emphasis on 
how they interact, how they work and how they learn. This change has a strong impact on the 
development of the individual's social capacities and educational skills. 

E-learning, which for now we define simply as a technological and pedagogical method for distance 
learning, can be seen as the main reason for this significant change in the teaching and in the 
acquisition of new skills (learning). The processes used for the transmission of knowledge and the 
availability of courses are effective and attractive, and can be seen as an alternative means of 
approaching and attracting “new audiences” (students). This means of teaching should be seen by 
educational institutions, particularly universities, not only as a “new method for knowledge transfer and 
promotion of courses/training”, but also, above all, as an essential complement to face-to-face 
teaching. In this way, it contributes to differentiate and invigorate educational content, new approaches 
to interaction with students, promotion of self-study, among others. In summary, e-learning presents 
itself as an alternative, a possibility, an opportunity and, above all, a reality for capturing and 
approaching a new audience. Thus, e-learning should not be evaluated as a facilitating and secondary 
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teaching model, but rather as a new opportunity for educational institutions to broaden their 
educational offer and reach a new public, hitherto unattainable [1], [2].  

At the University of Trás-os-Montes e Alto Douro (UTAD), e-learning should be considered as an 
"unknown-recent" teaching modality and as such, still without great prospect in this area. Although the 
institution shows some willingness to embrace this teaching methodology and has already done so 
previously by using teaching plans in the b-learning modality, it eventually collapses due to several 
different classes of difficulties. We can classify these difficulties into two distinct classes: technological 
and human or training. Technological issues include the lack of e-learning platforms, e-classrooms, 
and essential tools for content creation. On the other hand, as it often happens in other institutions, 
UTAD is witnessing a lack of training and technological knowledge in the area of information and 
communication technologies (ICT), in general, a lack of training and information in this methodology of 
training/education, and a the reduced confidence to adhere to a “new model” of education [3]. Lack of 
time is often pointed out as a limiting factor; teachers see e-learning as an activity that will require a lot 
of time, overloading even more their already overfilled agenda. To this, teachers add the lack of 
recognition of their work and the fact that it does not have effects for progression in their professional 
career. 

However, it should be noticed that these difficulties might be overcome by implementing measures or 
approaches of a more or less simple nature. For example, providing training for teachers in specific 
areas of ICT, technical support by specialized teams, accounting as teaching hours the time spent 
preparing the e-learning courses, support and encouragement from colleagues who have already 
joined or have already had training in this type of teaching, and funding of expenses related to training, 
materials and even travel (e.g., conferences, workshops [4]).  

In this context, it is our aim to present a model of a system capable of responding to the training needs 
identified at UTAD. This model must be able to integrate a multiplatform system, effective, practical, 
functional and complete, leading to the actual implementation of e-learning at UTAD. This system 
should contribute to improving the transmission and availability of courses/ trainings, as well as 
helping bringing students closer together and attract new audiences. This system should also be used 
to support face-to-face classes (e.g., organization, management and follow-up). In summary, the 
system proposed here should: contribute to combat school failure; allow students more flexibility in 
scheduling their courses and training; cover a wider population of more advanced age groups; attract 
students from different regions and/ or countries; use more innovative techniques and technological 
means for the dissemination of knowledge and teaching; promote the collaboration and cooperation of 
participants to eliminate certain barriers and help in solving problems. The system should also be 
prepared to integrate tools and good practices for the creation of interactive contents. 

To pursue these objectives, a detailed review of the different platforms and their technologies, as well 
as the tools for the production, publication and management of their learning content, will be 
presented in the following sections. The criteria for choosing each module of the proposed model will 
also be presented and discussed. 

2 DISTANCE EDUCATION AND E-LEARNING 

2.1 Definitions and world reality 
As it is widely recognized, education is a priority for combating illiteracy. The adoption and 
implementation of new measures and new forms of teaching/ learning assume an increasing role for 
reducing the illiteracy rate and the dropping out of school, while also facilitating learning, so that the 
student can acquire the knowledge for its personal and professional training [5]. Although they are 
presented with their conceptual differences, many are the terms that are associated with the 
transmission of information and learning contents, and consequently of knowledge. Examples of these 
terms include web education, web-based training, technology-controlled teaching, computer 
education, distance learning via Internet, among others. 

E-learning is a term often used to describe a model of education, supported by technology, with the 
use of computers and the Internet. This model of teaching enables self-learning, through the mediation 
of systematically organized didactic resources, made available by different types and technological 
means, via the Internet [6]. The learning contents are typically provided by platforms named Learning 
Management Systems (LMS). Some examples of such platforms are Moodle, Sakai, Blackboard, 
among many others [7]. Usually the courses offered follow a modular structure, which allows for 
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greater adaptability and flexibility of teaching and learning. Although the contents can be made 
available in the most varied formats, they follow a specific pedagogical methodology. For example, in 
order to create greater involvement, attention, attraction and a better active student learning 
experience, it is common to use video, audio and animation [8].  In addition, forums and chat rooms 
are other tools and resources commonly used in e-learning, and are by themselves two excellent 
examples of highly customizable and beneficial communication tools, both for learning and for follow-
up. 

It can be stated that e-learning arose from the relation between two apparently distinct scientific areas: 
technology and pedagogy. Based on the different widely recognized models and theories of learning 
(e.g., behaviorism, cognitivism, constructivism), it can be said that the first implementations of e-
learning were based on the constructivist model (and probably still today). Koohang [9] presented a 
model that includes three categories of elements of constructivism: 

− The design of learning activities; 
− Evaluation of learning; 
− Instructor/ teacher roles. 

Behavioral theory is based on the study and observation of behaviors through the stimuli and 
reactions of the individual in a given environment. Through these observable stimuli, it is possible to 
determine the accuracy of the individual, then assigning positive or negative points according to their 
response. Behaviorism considers knowledge as acquired and absolute, regardless of the type of the 
mental process that the individual experiences. Thus, behaviorism recognizes that knowledge is 
absolute and transmissible, that learning is based on responses to external factors existing in the 
environment (convergent outer reality) where its pedagogical focus consists in the application of 
stimuli and reinforcements that are considered adequate. 

Cognitive theory is based on the perception and interest in the discovery about the process and 
mental game that occurs in the human brain. Through this observation / study, it is possible to model 
the mental process that occurs during learning. Cognitivism derives from Jean Piaget's cognitive 
theory – the state of students' intellectual development and their cognitive structures. For cognitivism, 
the human mind is similar to a computer, that is, it has the capacity to process the information, 
interpretation, storage and re-use of information when it needs it. As with the behaviorist theory, 
knowledge is an acquired and absolute fact, although cognitive theory focuses more on the mental 
processes that occur in the individual. Thus, cognitivism recognizes that knowledge is absolute and 
transmissible, and that learning is the symbolic representation in the human mind of outer reality, the 
mind being the processor of all information, where its pedagogical focus consists in the manipulation 
of the mental process of the student. 

Constructivist theory, on the other hand, recognizes that knowledge derives from person to person, 
relative and influenced by external stimuli. The individual (student) acquires knowledge in a 
constructive and constant way and its learning is an active and reflective process. The individual's 
involvement in the social environment and its interaction is essential because it introduces multiple 
and relevant perspectives in learning. The learning medium involved in this theory states that all parts 
must be synchronized and there must be understanding among all. The principle of this learning is to 
focus only on contexts and not isolated facts. In this way, the individual is building its own knowledge. 
The important point in the constructivist theory is that the individual (student) should be guided in order 
to overcome the difficulties it may encounter in its learning process. Thus, constructivism recognizes 
that knowledge is relative, fallible, and self-constructed, that learning is based on the adjustment of 
mental models and new experiences, with the mind being the processor of all information, where its 
pedagogical focus consists in guidance of the student's mental process. 

Regardless of the type of pedagogical model, the tools available in the e-learning systems are flexible 
and tend to support any type of pedagogical model. 

E-learning can be classified as a “democratic” way of teaching, where everyone can access 
information and knowledge easily and simply, anytime, anywhere (as long as they have access to the 
Internet), allowing each student to learn at his own pace [10]. Here we emphasize the following 
advantages of using e-learning [11]: 

• Learning flexibility – the contents are always available and usable, accessible at the most 
convenient time for the student; 
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• Economy and time flexibility – the student does not have to interrupt its activities (for example, 
work) nor travel long distances to attend classes (like in face-to-face teaching), leading to an 
optimization of time and money savings; 

• Personalized learning model – student’s learning can be expanded according to its objectives 
and purposes. The entire depth and process of learning is controlled at the total responsibility of 
the student, thus stipulating its pace of learning and decision of the contents to retain, what 
he/she intends to study and assimilate; 

• Collaboration and interactivity – the tools used allow the creation of an interactive environment 
based on the Internet. This model can also be collaborative, allowing and encouraging 
discussion, case studies, group work, chat rooms, brainstorming, videoconferencing, 
simulations, subject tracking, among others;  

• Less intimidating teaching model – the student can enjoy learning in an open environment, 
participate in online courses, try and experience new approaches of learning, and can even 
make mistakes without exposing himself or herself. This less intimidating way, protects the 
student, because if he/she makes a mistake he/she may try again, eliminating the shame of 
failure before a group or a teacher; the student is able to develop the skill and try new 
approaches to achieve success without running the risk of exposure. 

Two of the biggest obstacles to the spread of e-learning are conservatism and lack of habit. The 
former is intertwined with traditional methods of learning, being very common the existence of a 
certain inertia or even opposition to the change. The second is related to the lack of knowledge and 
lack of training for the correct use of this kind of technologies. The human contact, or rather the lack of 
it, is another negative aspect that has generated a lot of criticism. The absence or lack of direct human 
contact is considered as an anti-socialization factor and does not promote cultural knowledge, as 
much as face-to-face teaching/learning, promoting only virtual interaction. Thus, the entire relational 
process is called into question. Other disadvantages may also be listed [12]:  

− need for greater effort and motivation of students; 
− greater discipline and self-organization; 
− costs can be high when creating new courses; 
− the creation of courses can be very time consuming; 
− dependence on the Internet for the provision and transmission of courses; 
− technical difficulties, speed of the Internet, that can put in question the transmission and 

dynamization of the courses. 

The design of learning activities included collaboration, cooperation, multiple perspectives, real-world 
examples, differentiated goals, self-reflection, multiple representations of ideas, and social negotiation. 
The elements of evaluation of learning consist in the evaluation by the instructor/ teacher, 
collaborative evaluation and self-evaluation. The roles of the instructor/ teacher include coaching, 
mentoring, recognition, feedback, and assessment of student learning [9]. 

E-learning deserves to be classified in the category of innovative measures, being different from other 
previous methodologies and technologies. Many researchers see e-learning as a natural evolution of 
distance learning (DL), which has many decades of existence, where it is evident the physical 
separation between the teacher and the student and the autonomy of the student. For example, 
[13],[14],[15],[16] and [17], in a temporal perspective, separate DL into three distinct generations:  

• 1st generation – correspondence teaching; 

• 2nd generation – tele-education, using available content through the radio, audio cassettes, 
CDs, television and video; 

• 3rd generation – distance education, with the introduction of interactive technologies: audio, text, 
video, web and immersive conference. 

However, it seems to be less clear what defines the so-called fourth- and even fifth-generation of DL 
technologies, except for the use of intelligent databases that create “flexible intelligent learning” or 
incorporate Web 2.0 technologies or semantic [17]. It should be noticed that none of these generations 
has been eliminated over time. Instead, the repertoire of available options has increased for both 
designers and DL students [16].  
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2.2 E-learning at UTAD 
Currently, e-learning at UTAD is at a very early stage, with the total number of courses available being 
very low. From the direct contact with the teachers, we may state that is due, among other, to the lack 
of teacher training, lack of technical support, lack of specific tools and lack of institutional support 
policies, and this is in line with the reasons enumerated above.  

An exception to this is the existence of a platform for teaching support (named SIDE – 
http://side.utad.pt), developed at UTAD and which has been used systematically over the last decade. 
All the courses taught at UTAD are registered at SIDE, and teachers are required to use it to record 
the course syllabus, assessment methodology, student attendance, class summaries, marking of 
assessment tests, registration of classifications, among others. However, SIDE works more like a 
teaching management platform (e.g., student management, assessment schedules management, 
attendance management, schedules management, etc.) rather than as a platform for the 
dissemination and management of online content and courses. 

Over the last decade, e-learning at UTAD has been a forgotten teaching modality, not being seen as a 
modality for distance learning nor as a form to support face-to-face teaching. However, in the last two 
years, e-learning is being viewed in a more constructive way. There has been an increase in the 
incentive to teachers, with a dedicated support team and with new platforms and tools for creating and 
making courses available in a very simple and easy way (requiring less bureaucracy both for their 
creation and for availability in the Moodle platform). 

UTAD is organized in 5 Schools: Agricultural and Veterinary Sciences School (AVSS); Human and 
Social Sciences School (HSSS); Sciences and Technology School (STS); Life Sciences and 
Environment School (LSES); and Vila Real Higher Education Nursing School (VRHENS). The LMS 
that is being used is Moodle. Table 1 shows the number of curses and learning units (a curse may 
have several learning units) that were registered in Moodle for the last two years, by school and study 
cycle. As we can see, the total number of learning units is the same, but the total number of curses/ 
curricula has increased, both for 1st cycle (BsC) curses (from 12 to 17) and 2nd (MSc) cycle curses 
(from 9 to 12). From the direct (informal) contact with the teachers, we can state that this increase is 
due to a more personalized support to the teacher. These courses also support the face-to-face 
classes. 

Table 1.  Number of curses and learning units registered in Moodle for the academic years  
of 2015/ 16 and 2016/ 17. 

 
2015/ 16 2016/ 17 

1st cycle 2nd cycle  total learning 
units 1st cycle 2nd cycle  total learning 

units 
HSSS 4 2 16 5 1 16 
AVSS - 3 23 5 2 19 
LSES 2 2 6 4 4 17 
STS 5 1 11 2 5 7 
VRHENS 1 1 4 1 - 1 
Free curses 3 3 3 3 
Total 12 9 63 17 12 63 

As it can be seen, although there is still a small number of courses per school, we have noted (mostly 
from the direct contact with the teachers) that there is a growing interest to make their courses 
available in e-learning to support face-to-face teaching. It is hoped that in a very near future the vast 
majority of the courses will be available. Also, note the current number of participants registered in the 
platform: about 4,000, of which 55 are teachers. 

However, in addition to the degree or diploma conferring courses, others may be available entirely in 
e-learning mode. An example of these are the Massive Open Online Course (MOOC) courses 
currently being prepared. 
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3 COMPARATIVE STUDY OF LEARNING MANAGEMENT SYSTEMS 
The LMS software packages allow and in assist the development of platforms for teaching (either 
virtual or in person). Based on the World Wide Web (WWW), they facilitate student/ teacher 
interaction, thus establishing a virtual classroom environment, overcoming physical and temporal 
barriers [7], [18].  

LMSs, although used by a large and varied number of institutions and bodies, are mostly used by 
educational institutions and training centers. Its main objective is to offer users (students) better 
learning conditions, by providing practical and simple content. The possibility of improving all the 
planning and management of courses allows a greater comfort to the student in its training/ learning. 
Many of the problems present in classroom-based (traditional teaching) can be mitigated using e-
learning and these platforms [19]. The use of LMS also allows for a more effective promotion of 
funded training courses [20].  

The use of LMS in the business world and in institutions of diverse areas is of extreme importance, 
and there is a growing use of these platforms. From the point of view of the enterprises, one point in 
favor of the use of these platforms is the possibility of multiple configurations and according to the 
needs of the company. For example, training of employees, evaluation of profiles and curricula, 
evaluation tests for hiring and new functions, structural and financial analyzes, research, collaboration, 
among others [21]. 

There is a huge number of different LMS available, both open source and commercial, web-based and 
server-based, among other. Table 2 presents some of this LMS and a summary of the resources 
available. Each of these LMS is installed in a server provided by each institution separately, and 
therefore, each institution is responsible for maintaining the copy/ installation. The most representative 
LMS in Portugal are Moodle, Sakai and Blackboard. 

Table 2.  LMS resources summary. 

 Moodle Sakai Blackboard Efront ILIAS ATutor Claroline Desire2Learn 
Cost Free Free Commercial Free Free Free Free Commercial 
Installation   N/D     N/D 
Documentation         
Addons         
Customization         
Navigation         
Content 
management 

        

Community         

Files         

Folder         

.zip         

Pages         

HTML editor         

Text editor         

Audio         

Video         

SCORM         

Files upload         

Glossary         

RSS         

Blog         

Forum         

Chat         

Graphical interface         

Language PHP Java PHP PHP PHP PHP PHP Java 
Database MySql MySql MySql MySql MySql MySql MySql MySql 
Version upgrade         
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All LMS are based on IT and allow the application of different e-learning models, corresponding to 
increasing levels of complexity in their use [21]. Although these LMS systems can be used in different 
contexts, they all tend to converge to a basic model to satisfy any kind of educational or institutional 
use. This model is characterized by: controlled access and profile management; access to content 
management (the LMS will indicate student progress and performance); communication teacher/ 
student (asynchronous and synchronous communications, use of video, audio and text, it is also 
possible to define different functions depending on the type of user (teacher, student, group, etc.) and 
different types of communications (notifications, comments, corrections, etc.)); activity monitoring; and 
student management and the learning/ training process. 

These LMS have in common the high availability, usability, scalability, stability and security, existing 
free and paid solutions. For open source LMS and freeware there are no licensing costs, and greater 
flexibility is typically achieved because their development is done by a community of users who 
collaborate in its development, with the possibility of specific services. The lack of dedicated support 
and the need for technical knowledge to adapt it can lead to additional costs, and these facts can be 
pointed out as disadvantages. Examples of this type of LMS are Moodle and Sakai. 

Paid (or commercial) solutions require the purchase of licenses, thus presenting costs. Obtaining 
these licenses typically allows the existence of dedicated support and several periodic updates, 
reducing maintenance costs. On the other hand, not being open source prevents any changes to 
these LMS, as well as collaboration, at least direct, in its development. Blackboard and Desire2Learn 
systems belong to this class of LMS. 

The main features provided by these LMS, from the student's point of view, are the following 
[22],[23],[24]: communication tools (discussion forums, forum management, file sharing, internal e-
mail, online news, real time, videoconference – Moodle only); production tools (marker/ bookmarks – 
Moodle only, agenda/ calendar, tutoring and help – not present in the Blackboard, search for courses, 
offline mode); specific student tools (group/ team work, communities, portfolios). 

Regarding the available administration tools, we can see that the Moodle, Sakai, Blackboard, and 
Desire2Learn platforms have support for authentication, access control and file sharing. As for the 
instruments for the distribution of courses, all platforms have the following tools available: different 
types of tests; automatic management; automatic support; course management; online ranking; and  
student monitoring. 

They also include the following tools for content development: accessibility; content sharing; course 
models; customization of the models; design courses; and standards (such as Sharable Content 
Object Reference Model – SCORM, and Common Cartridge – CC). 

Note that the Blackboard system does not support content sharing. With regard to technical 
specifications, more specifically hardware and software, we can see that these four LMS can be 
installed on Windows servers, all have database requirements and Desire2Learn is the only one that 
does not support Unix servers. Regarding licenses and costs, Moodle is the only one that has support 
for organizational profiles, Moodle and Sakai are free, open source, and have plugins and extra 
options. 

Another important issue is the possibility of interconnecting the LMS with social networks (for example, 
Facebook). Proponents argue that social networks are on the daily agenda of students (and there is 
no need for the institution/ university where they study to support this service, since students already 
use these networks). However, institutions/ universities lose direct control over this service, the 
confidentiality of their users can be called into question, and a lot of potentially intrusive and offensive 
advertising can be introduced. This information, as published by the user, may have many business 
purposes, and different companies may use it to find out more about a prospective employee and may 
even jeopardize their hiring [25]. 

As can be seen these LMS do not differ profoundly from each other. 

More recently, some web-based LMS have appeared. The use of these web-based (or cloud-based) 
platforms allow the design and availability of courses in a very simple way. This means that each 
institution is not responsible for maintaining a “copy” of the LMS. Instead, the provider of the LMS will 
be responsible for maintaining the system running, and the “copy” of the LMS configured with the 
options/ customization chosen by each different institution. This type of platform does not require, from 
the part of those who want to create and offer courses, great technical or technological knowledge. 
Generally, these platforms are very rich in resources and tools and present themselves as the ideal 
solution for the ordinary user, simply inserting the contents in the various supported digital formats. 
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From the maintenance point of view, the user (especially from the part of the teachers/ managers) is 
freed from the arduous task and the back-office or system maintenance concerns. As a limiting factor 
in the use of this type of platforms, it can be indicated that they generally do not provide a system of 
more advanced or specific configurations in the event that the user needs. In table 3, we present some 
of the tested platforms, among many others available online. 

Table 3.  Web-based platforms for distance education. 

 Grovo Canvas Edmodo Google Classroom 

Cost Subscription Free/With 
limitations 

Free/With 
limitations 

Free 

Key  Tutorial Videos Similar to a LMS 
Moodle System 

Social Format Typical Google service/ 
Social Format 

Framework Small, medium 
and large scale 

Medium and 
large scale 

Medium and large 
scale 

Medium and large scale 

Support/ Help     

Support of devices     

Third-parties     

Tools/Resources     

Interface     

Usability     

Global     

These platforms are very similar to each other and feature interesting characteristics and tools, with a 
slight highlight for the Canvas platform, which in our opinion is overall more complete and versatile. 
On the other hand, we are all aware of the type and quality of the services provided by Google, so the 
Google Classroom platform will most likely be one of the most complete and versatile in a very short 
period. On the other hand, the Grovo platform assumes for focus the provision of content for teaching 
in the form of video tutorials and stands out for the possibility of content integration using SCORM 
packages. 

Although very intuitive and easy to use, these platforms also have some limitations. All are limited to 
more advanced or specific settings (e.g., theme settings), limited to the number of users (the platform 
administrator having to pay an amount to unlock the next level of access, as is the case of Grovo and 
Canvas), limited to some resources (payment of funds is also necessary to access additional tools, 
such as the Edmodo platform), among other. Some of these platforms have an interface very close to 
those typically used in social networks, such as Edmodo and Google Classroom; others, are more 
oriented towards the use of multimedia content, such as platforms Grovo and others with 
characteristics very similar to those used in an LMS system, such as the Canvas platform. 

4 THE PROPOSED MODEL FOR E-LEARNING AT UTAD 
To fulfil the aims presented above, the physical/infrastructural module will have the following control 
and management components/ modules: e-learning platform (e.g., Moodle, Sakai) with SIDE 
interconnection; website with educational/ training offer and e-learning events; media repository; file 
storage and sharing service; collaborative/ cooperative platform, for the sharing of information and 
knowledge; scientific repository, for the storage and sharing of work and scientific research, books, 
conferences, etc.; forum; ticket service/ helpdesk, to help solving problems that may arise; CRM 
service (management, relationship and customer satisfaction of student, teachers, and others); 
Learning Analytics system (collecting of information about the quality of teaching, evolution and 
student analysis in the e-learning mode, etc.). Additionally, there will be a physical assessment/ 
examination space (e.g., laboratory), a contents production studio, and a training studio. 

The policies/ practices module includes the institution policies, and including policies for the creation/ 
dissemination of courses, implementation of course evaluation strategies and continuous 
improvement, training policies, recognition of the merit and effort of teachers, the training in using the 
system, the policies for the creation of physical spaces equipped with the necessary tools (computers, 
cameras, video-conferencing, etc.), among other. In line with these, UTAD has come to recognize that 
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e-learning should be part of its strategy for its training offer and, consequently, is being adopting new 
policies, namely through the signing of protocols with other institutions with more experience using e-
learning.  

 
Figure 1. The two modules of the proposed model/ solution for a successful implementation of  

e-learning at the University of Trás-os-Montes e Alto Douro. 

Figure 1 shows these two modules for our proposed model. As can be seen, it is impossible to 
propose a model where these two modules are not linked to each other. As stated in [26], “The 
installation of infrastructures is a relatively simple process, but using them effectively may require 
training and a change of habits, which are much slower and gradual processes. There is a need to 
motivate, train and raise the teachers’ awareness of the potential of IT as a pedagogical tool. The 
success of any proposal for the implementation of any e-learning model can only be to achieve if a 
complete set of policies is implemented. The existence of the infrastructural module is necessary, but, 
as stated above, it must be linked to the policies module. This proposal is based on the literature 
review and, particularly, in our experience (especially from the informal contacts with teachers). 

5 CONCLUSIONS 
We have presented a brief review of the “state of the art” of e-learning worldwide and at the University 
of Trás-os-Montes e Alto Douro. We have also presented a comparative study of the most used and 
most recently available Learning Management Systems. Based on these, we have proposed a model 
for the implementation of e-learning at the university of Trás-os-Montes e Alto Douro. This model will 
have two modules: the physical/ infrastructural module and the policies/ practices module.  

As referred in section 2.2, we have noted, mostly from the informal direct contact with the teachers, 
that there is a growing interest to make their courses available in e-learning to support face-to-face 
teaching. It is hoped that in a very near future the vast majority of the courses will be available. In 
addition to the courses already offered, a set of MOOC courses are currently being prepared. 

We believe that this model will undoubtedly contribute to the successful implementation of e-learning 
at UTAD. 
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