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Abstract — With the upcoming features of Web 2.0 current 
eLearning solutions, mostly characterized by single user and 
centered data-download, change and develop further. The 
traditional paradigm of classroom teaching and learning is 
broadened towards sharing experiences and knowledge in 
word-wide social communities. Furthermore, knowledge 
capturing in ambient environments gains more importance 
and the use of mobile devices has created rich and exciting 
learning opportunities. These aspects characterize the so-
called eLearning 2.0. Different aspects of this paradigm shift 
are presented in this paper and the European Community 
supported UNITE project as an application case is offered. 
The technical aspects of the platform development cycle are 
provided and its enhanced eKnowledge repositories are 
addressed. The UNITE system implementation in the setting 
of one of the European-wide network of schools is presented 
as an iterative four-stage-process, the achieved results are 
discussed and future work is proposed.  

Index Terms — Web 2.0, eLearning 2.0, knowledge 
management, e/mLearning implementation process,  
case study 

I.  INTRODUCTION

Currently eLearning solutions are mostly based on the 
Web 1.0 paradigm characterized by single user and 
centered data-download. With the upcoming features of 
Web 2.0, this situation changes completely. Support of 
communities along with communicating and 
collaborating user groups become prevalent. Moreover, 
these user groups also upload data to the web and, 
herewith, the Web becomes a medium for group-based 
interaction. Consequently, eLearning area changes and 
develops further. Different aspects of this paradigm shift 
are presented and the European Community supported 
project UNITE [1] as an application case is offered.  

The paper is structured as follows: Section 2 provides 
background to the research along with challenges of
eLearning 2.0. Section 3 concentrates on the technical 

aspects of the development cycle of eLearning 2.0 
platforms, whereas section 4 focuses on enhanced 
eKnowledge repositories. Section 5 describes the 
implementation of the e/mLearning platform in the one of 
European-wide network of schools. Finally, Section 6 
concludes the paper offering in addition directions for 
future research. 

II.  BACKGROUND TO THE RESEARCH AND CHALLENGES

eLearning system usually implies the platform, 
pedagogy behind it and scenarios in various application 
domains. Several often used platforms like Moodle [2], 
Blackboard [3] and Ilias [4] are based on a client/server 
architecture. eContent is stored on server side 
management systems and delivered to learners on the
client side. Courses are frequently made out of sequences 
of pages and atomic assets. To support searching and 
classification, content can be annotated with standardized 
meta-data (Learning Object Metadata, LOM). The 
pedagogical basis of an eLearning system regularly lies 
upon the traditional model of classroom learning and 
homework. Application domains are pre-defined by 
eLearning providers and delivered as pre-fabricated
pieces of learning material. Interdisciplinary use of this 
kind of a system is either impossible or very challenging.  

A.  Mobile Learning Challenges 

The state of the art in eLearning environments is 
defined by computers with Internet-connection. This
technology of web-based trainings (WBTs) is well known 
and conceptually mature. However, with the upcoming
Web 2.0, the usage of mobiles as devices for both 
downloading content as for uploading results or input 
(see e.g. Flickr [5]) becomes more and more prevalent. 
With this trend the challenge is in the development of 
eLearning solutions taking the integration of mobile 
learning into consideration. The use of mobile devices 
can and indeed has created rich and exciting learning 
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opportunities. In order to identify the driving forces 
behind innovative learning practices, special focus should 
be placed on three different learning domains: (i) 
enhancement of teaching practice with ubiquitous 
technologies in teacher education, (ii) collaborative 
mobile learning games in corporate settings and (iii) 
people on the move in a disturbed environment [6]. We 
find that these domains outstandingly underline three 
very important spheres of future research efforts of the 
technology-enhanced learning area. 

B.  Learning Paradigm Shift 

Considering the number of eLearning platforms, the 
traditional classroom-metaphor of learning is still
prevalent. Contents are delivered to the students, and the 
students can download the materials from the platform. 
Interaction among students and the teachers is rather rare. 
Innovative Web 2.0 technologies for cooperative and
collaborative work, such as voice and video over IP, and 
mLearning play only a marginal role, although the 
benefits through the possibilities of collaborative learning 
with these tools are promising. 

Informal learning today becomes the dominant form of 
learning [7]. The principles of the Web 2.0, like the 
ability to connect people, to distribute information world 
wide and discussing ideas with people from all over the 
world, have similarities to modern educational theories 
[8]. Constructivist Perspectives [9] and Activity Theory 
[10] in particular emphasise the importance of learning 
active, while methods like cooperative learning [11; 12; 
13] and problem-based learning [14] in real-world 
contexts (situated learning) [15] as well as learning 
through games and entertainment [16; 17] become more 
and more popular. In contrast, eLearning systems are still 
frequently used in a teacher centred way (transmissive 
learning) and less for self-regulated [18] learning, 
reflection, social and communication skills and problem 
solving capacities [19]. With these new approaches, the 
role of the teacher shifts to facilitator, while the learners 
leave their former passive role and start to embrace an 
active involvement in the learning process.  

C.  Learning Scenarios and Standardisation 

Traditional eLearning scenarios focus on enhancing 
the learning process in the classroom or support learning 
at home. With mLearning groups of learners can 
participate in real life, and at the same time get guidance 
via their mobile device by solving problem-based 
scenarios. Another problem of the traditional scenarios is 
the non-standardisation of the scenarios. Standardisation 
makes the principles of the scenario explicit and therefore 
accessible for evaluation. A comparison of different 
scenarios is possible and hence best practice approaches 
can be identified. A propos, standardisation is sometimes 
confounded with inflexibility. This may result from a 
narrow understanding of the term standardisation. The 
standardisation can be general enough to embrace nearly 
all teaching processes. For new teaching approaches new 
standards will be derived using abstract meta-scenarios. 
Another advantage is the reusability of standardised 
scenarios for new learning projects. 

To sum up, next generation eLearning (eLearning 2.0) 
will extend all the above mentioned aspects. Scenarios 
will take into account the collaboration of heterogeneous 
groups. The classical roles of teacher, tutor and learner 
will disappear and will advance towards situated skill 
sharing with dynamic roles of skill providers and skill 
consumers. This leads to requirements new eKnowledge 
repositories have to deal with. Hence, to be in line with 
this discussion, the UNITE eKnowledge repositories are 
addressed in Section 4, while a Web 2.0 eLearning 
platform used in European-wide network of schools is 
described in the successive one.  

III.  TECHNICAL DEVELOPMENT PROCESS

UNITE (Unified eLearning environment for the 
school) is a thirty-month project partially supported by 
the European Community under the Information Society 
Technologies (IST) priority of the 6th Framework 
Programme for R&D (www.unite-ist.org). Project is 
aiming to provide novel services in education for young 
Europeans by combining different state-of-the-art 
technologies in e/mLearning, also taking into 
consideration innovation in technology and pedagogy.  

The main goal of UNITE is "to contribute to the 
improvement of Europe-wide education in secondary 
schools based on common, innovative principles in 
technology, pedagogy and in learning scenarios, tested by 
a well-defined validation framework" [20]. In order to 
achieve this goal, a number of key objectives were set up: 
(i) the pedagogical framework, designed and 
implemented in the first phase, initiates daily use of the 
UNITE platform in classrooms and provides pedagogical 
concepts for the eLearning scenarios; (ii) the technical 
platform with its communication and cooperation 
functionalities supports wide-spread learning along with 
other learning concepts of the designed pedagogical
framework; (iii) the learning scenarios use full potential 
of the platform and develop pedagogical concepts in
order to motivate learners and deliver innovation in the 
classroom. It is important to note that other projects’ 
objectives concern the establishment of a Network of 
Schools, the development of a Europe-wide repository of 
re-usable m/eLearning content, the development of an 
adequate validation framework, detailed socio-economic 
evaluation as well as delivery of an exploitation plan.  

A.  Functional Design and System Architecture 

A Web 2.0 eLearning UNITE platform seamlessly 
integrates three distinct technologies including their 
diverse functionalities into usable and effective 
e/mLearning environment [21]: (i) an eLearning portal, 
supporting the learning process and specifically, group-
oriented learning in classes of pupils, (ii) an eKnowledge 
repository, containing traditional eLearning material (like 
assets, pages and courses), but also images shot during 
"learning at excursions", knowledge sharing sessions and 
best practices and (iii) a mobile learning component, that 
allows to contact both learners and the school-server 
(publishing the material) and to communicate in a way 
mobile learning scenario implies. 
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From a system design point of view, modularity and 
re-usability are the key points. Modern Web-based 
systems are therefore based on a web Service Oriented 
Architecture (SOA). This supports the configuration and 
integration of the systems based on the functionality of 
services avoiding any implementation detail. The UNITE 
platform implements addressed concepts providing 
system-architecture which covers a service oriented and 
extendible pool of software-components: Microcosmos
[22], the eLearning repository Infopool [23] and 
mediaBoard [24]. There are two access points: the 
learning portal and the learning management system are 
directly accessed via a web server (http://pilot.unite-
ist.org), while the mobile devices are connected to the 
platform via a dial-in server. The knowledge repository is 
a background service behind the web server. 

B. Interactions within the UNITE Platform 

Users can perform different activities and interactions 
with the UNITE platform according to their access 
permissions. User’s role is a virtual set of characteristics, 
built to arrange and control the access rights of particular 
system user [21]. Once a role has been assigned, the users 
gain all respective access rights. There are six default 
roles in UNITE, while new custom roles can be easily 
created by the administrators. The default roles are: 
System Administrator (s/he has full access permission "to 
everything"), Administrator (s/he has full access 
permission to everything except for access to System 
Administrator Management pages), Teacher (s/he 
creates/edits/deletes users, groups, roles, workspaces, 
tasks, quizzes etc.), Student (s/he can view workspaces, 
tasks, quizzes, forums; view/create/edit/delete/upload 
files in the InfoPool area etc.), Parent (s/he can also view 
workspaces, tasks, quizzes, forums; view/create/edit/ 
delete/upload files in the InfoPool area etc.) and 
Unauthorized (s/he can view only public information). 

The system observes users’ access to the different 
service-based technologies. All relevant interactions are 
registered by an event-driven observer that provides the 
possibility to analyse the user interactions by observing 
user failures, usage frequency of the components, way of 
interaction, time of interaction and type of task. These 
data are now used to create statistics about the usage 
behavior and subsequently to improve the whole system 
by identifying possible system errors. Different registered 
activities provide the following information: date, time 
and type of activity, the user and its IP address (used as 
country identifier) and description. 

The interactions realized by diverse UNITE users 
(activities like creating new learning material or making 
mistakes by using several functionalities of the system) 
are highlighted with different colours in order to gather 
the required information better, see Figure 1.  

Collected user-interaction information is used for 
system improvement together with the suggestions for 
new activities or components based on the recorded 
history. For such suggestions, probabilistic methods like 
the Hidden-Markov-Model (HMM) [25] can be used in 
order to compute probabilities of usage. The system
analyses the different activities of the user and suggests 

an accurate next step or activity computed by the 
previous activities. Additionally, the system 
automatically recognizes if a user needs help, providing 
her/him the needed information.  

Figure 1. Activity log in UNITE 

C.  System Design and Development 

The usage of authoring clients for the creation of new 
content, especially courses, is a great challenge if the 
system should be used by different users from different 
countries. For a successful design of authoring software, 
where the precognition and experiences of the users are 
critical, the users have to be involved in the development 
process. Different existing empirical and analytical 
methods of evaluation offer accurate models to evaluate 
tools in iterative processes and make them more usable 
and suitable for the users [26; 27], whereas users are 
mostly not directly involved in the development process. 

In the UNITE project a new process model was 
developed to combine analytical evaluation methods with 
the rapid prototyping for creating easy-to-use full-
graphical authoring clients. The software development 
process foresees five different stages that create an 
iterative circle of development [28], as illustrated in 
Figure 2. 

Step 1: Users' Feedback 
End users are usually not able to define the system

requirements a priori and in a precise manner. Therefore, 
the iterative development process starts with a first rapid 
prototype based on the experience of both the system 
developers as well as the end users. This first prototype 
had only limited functionalities, but it gave the main 
functionality (e.g. courses creation). It was published on a 
web, where the users were asked to create a course and to 
provide informal feedback. A web-based communication 
portal and the employed think-aloud strategy [27] enabled 
users to freely express everything they wanted, to ask 
questions and to make suggestions for improvement. 
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Figure 2. Process model of user-centered software design [28]

Step 2: Categorization & Abstraction of Users’ Feedback 
We experienced that, in order to identify real 

problems, provided users’ feedback can be categorized. 
Namely, because different users described the same 
problem in completely diverse ways, their feedback was 
categorized in abstract "classes". This abstract definition 
of the users’ feedback was taken as basis for the Garret’s 
Plane-Model strategy [29]. The Plane-Model allows the 
identification where the core of the main problem is. It is 
divided in five planes for understanding issues related to 
user experience in web-based systems. A problem 
brought up by end users was assigned to one or more
planes of the model. This strategy made sure that all 
aspects of users’ requirements are considered. 

Step 3: Classification according to Garret's Plane-Model 
Identification of problems and their classification

according to Plane-Model are analytical work. For a
better understanding of users’ evaluation feedback and a 
more precise classification of identified difficulties to the 
Plane-Model, it was necessary to go through the UNITE 
prototype and try to think how a particular user tried to 
find a way out of the situation. Such kind of processing, 
comparable to cognitive walkthroughs [30], provided an 
efficient way to identify users’ needs and aspirations.  

Step 4: Redesign of the Prototype 
Following the allocation of core issues of the users' 

feedback according to the Plane-Model, the redesign of the 
identified issues started. The UNITE prototype redesign 
led to changes in functionality, visual design or structure of 
the web-application, regarding each identified plane. 

Step 5: Prototyping 
The last step of process model of user-centered UNITE 

design was the implementation of the improved 
redesigned prototype. With the usage of the new 
prototype, the next iteration loop started again. 

D.  Sytem Validation 

In order to verify the validity of technological and 
pedagogical developments, the validation of the UNITE 
platform and its e/mLearning scenarios was performed. 
The validation results showed the appropriateness, 
meaningfulness and usefulness of both the system and the 
scenarios [31]. In the following we refer to the procedure 
and end-results of the platform validation. 

Iterative user-centered system design comprised an 
evaluation methodology [32], by means of which relevant 
platform characteristics were quantified, validated and 
weaknesses identified. Both low-fidelity (paper-based) 
and high fidelity (computer-based or interactive) 
prototypes of the platform were tested by UNITE users. 
A total of 62 teachers and 131 pupils (ranging between 11 
and 18 years of age) involved in the project along with 28 
partner members and observers participated in two 
iterations of the evaluation. In addition, 5 double experts 
from the usability and eLearning field (not directly 
involved in the project) were employed also.  

The evaluation procedure of the UNITE system 
comprised (i) heuristic evaluation and (ii) scenario-based 
usability testing, including pre-experiment multi-choice 
questionnaire, task-based user testing, memory test, 
usability satisfaction questionnaire and semi-structured 
interview. In order to make a decision regarding whether 
or not there is sufficient evidence that the platform has 
met its objectives, several goals were set up. For 
example, accuracy of task completion, as objective 
performance measurement of effectiveness in using the 
platform, for students was 78.3% and for teachers 
70.59%, while task completion time, as objective 
performance measurement of efficiency in system usage, 
for five key tasks for students was 14.75 minutes and for 
teachers 24 minutes (our goal was to make it under 20 
and 30 min respectively). The overall conclusion is that 
UNITE has a huge potential as a powerful and integrated 
teaching and learning system although it would benefit 
from some alterations (ibid.).  

IV.  ENHANCED EKNOWLEDGE REPOSITORIES

As already emphasized, there is a fundamental further 
development from traditional eLearning content towards 
Web 2.0 material. Web 2.0 is much more focused on the 
knowledge sharing between heterogeneous communities. 
Because Internet technologies are used, the term 
"eKnowledge" will be used in the following. 

A.  eKnowledge Domains 

In eLearning 2.0, content includes not only traditional 
SCORM-compliant eLearning content (assets, pages and 
complete courses), but, in addition, mLearning content 
(images shot using mobiles or handhelds), information 
about groups and results of collaborative learning. All 
information can be tagged with meta-data and, herewith, 
can be searched using terms like keywords, authors and 
the like. Keywords can be assigned either individually, or 
based on commonly agreed glossary. This allows the 
uniform categorization of data and, herewith, the re-use 
on a European-wide scale.  
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On top of the meta-data, eKnowledge domains or 
eLearning contexts are defined. An eKnowledge domain 
is, using semantic web terminology, defined as ontology, 
consisting of topics and associations between them. The 
topics consist of categories of meta-data, while the 
associations describe the relations between them. An 
eKnowledge domain forms a semantic space, in which 
the meta-data as well as the data have a context-specific 
meaning. Correspondingly, the same data and meta-data 
may have different meaning in different knowledge 
domains. In UNITE, eLearning contexts are defined as 
reference scenarios. Consequently, topics, associations 
and meta-data have a context-specific meaning. 

To manage eKnowledge content, an eKnowledge 
repository must handle all the content types above as first 
class entities. In UNITE, the eKnowledge repository is 
based on a traditional eLearning repository, extended by 
the features to deal with content produced by mobile 
devices, the management of uniform meta-data spaces
across different items as well as the management of
complex ontologies for both users as well as content. 

B.  Content Patterns 

Re-usability and uniform layout are key requirements 
in eLearning. Because content production is very 
expensive the re-use of whole courses or at least parts is 
essential. eLearning content often has to follow a certain 
Corporate Identity (CI) what makes adaptability 
necessary. In eLearning 2.0, re-usability and uniform 
layout become even more crucial, because of the large 
and heterogeneous groups of content producers and 
consumers. A solution for these requirements is the usage 
of patterns, as well known from software design. While 
there may be numerous kinds and types of patterns, 
UNITE has concentrated on two of them: page-patterns
and course-patterns. Page patterns define the types of 
pages (like introduction, presentation, quiz, test) as well 
as their layout (text page, page with graphics/animation, 
single choice / multiple choice tests and the like). These 
page patterns are described in UNITE's teachers' 
handbook and form a general guideline for the production 
of content. 

Course-patterns are a new concept, first introduced in 
UNITE. A course is a learning unit that can be executed 
and navigated. Currently, simple sequencing, the 
standardized way of navigation, is implemented. A course 
consists of different types of course elements (such as 
modules, questions), which reference locations and meta-
data in the repository. Because there are just references, 
content can easily be shared among different courses. 
Courses themselves are treated as first class elements of 
the eKnowledge repository. They have specific meta-data 
that can serve as search criteria. Courses can be re-used 
"as-is" or can be modified. Moreover, abstract course 
templates can be modeled and stored as course patterns. 
These patterns define only a navigation structure through 
different course elements, but have no content yet. They 
can be instantiated with specific content in the same or in 
different contexts. 

The combination of both, page patterns and course 
patterns, allows the creation of courses with the same 

look and feel for different pedagogic situations, a
prerequisite for a wide network of schools with different 
knowledge domains. 

C.  eKnowledge Management Tools 

UNITE provides tools for the management of the 
eKnowledge repository: a meta-data editor and a course 
editor. The web-based meta-data editor is based on the 
international standard LOM and can be configured to
cover just the necessary data for a specific knowledge 
domain, and, herewith, allows annotation with minimal 
efforts and maximal confidence, because only the 
formally correct key word dictionary is provided. Key 
words are stored in a dictionary and a search engine is 
integrated in the editor.  

The platform also provides an interactive course 
editor, a web-based application managing courses as 
XML files. Courses can be created by drag&drop of the 
course elements; different course elements can be 
distinguished by different colors. A meta-data search 
engine is integrated, so that content can be searched for 
during the course creation process. Apparently, UNITE 
serves as an enhanced eKnowledge repository with 
special focus on collaborative and explorative learning 
along reference scenarios.  

Other than course editor, Figure 3 shows screenshots 
of the further two important platform elements. The
InfoPool repository is the container for all e/mLearning 
contents. It provides the common content management
facilities to manage the platform contents: users are able 
to create, delete and modify courses, SMS quizzes, 
external links, cut, copy and paste files and folders, set 
folder permissions and enter metadata to the InfoPool's 
contents. The mLearning component of the platform is 
represented by the mediaBoard. Students and tutors are 
able to configure their own mediaBoard: they can change 
its name, select a base image, add zones to the board, and 
select permission settings. Users can then send messages, 
audio recordings or images to the mediaBoard, either 
directly from the website, via email, SMS text message or 
MMS message.  

Figure 3. The UNITE platform 
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The implementation of UNITE system in the setting of 
one school from the European-wide network is presented 
in the following section. 

V.  IMPLEMENTATION OF UNITE IN SCHOOL SETTINGS

In previous sections the platform’s numerous possibilities 
for successful knowledge delivery and acquisition are 
pointed out. It is up to teachers and schools how they will 
make use of them. Consequently, the e/mLearning 
implementation phase comprises joint work of project 
partners and partner schools related to setting up the 
infrastructure, planning, creation and delivery of new 
and/or customized scenarios as well as validation of 
performed activities in the network of 14 European 
schools. This section presents a case study of the 
e/mLearning implementation of theories and practices in 
one of the schools.  

As any other good-practice project, UNITE has 
followed a certain process in order to implement its 
theories and practices in schools. It somehow matches the 
idea behind Deming’s iterative four-step problem-solving 
Plan-Do-Check-Act (PDCA) or Plan-Do-Study-Act
(PDSA) process [33]. Aligning with the PDSA cycle, 
UNITE’s implementation process advances through four 
major phases [34]: (i) scenario planning, (ii) scenario 
implementation, (iii) validation and (iv) platform and 
process improvement respectively (see Figure 4).  

Figure 4. The launch of UNITE in schools [34]

A fundamental principle of this four-stage-process is 
iteration: once our assumptions were confirmed or negated 
in the validation phase, we execute the cycle once again. 
The results from first iteration, the one that took place in 
school Spinut from February 2007 to June 2008 are 
presented in the following section. A team of five people 
consisting of the school’s headmaster, the pedagogue and 
three subject teachers was formed. Support in terms of 
organizational and technical assistance was provided by 

University of Split (UoS), one of 13 project partners. In the 
first two scenario implementations approximately 50
students took part (mostly 13 and 14 year-olds).  

A.  Scenario Planning 

The objective of the scenario planning phase was the 
delivery of two innovative scenarios: (i) the custom 
scenario, planned and written using the scenario template 
and (ii) the adapted one, an adjusted scenario sample 
which¸ fits the curriculum. In general, the UNITE 
scenario template consists of two parts, one related to the 
curriculum area and the other to the pedagogical activities 
planned to take place during the scenario implementation. 
Every activity matches its learning objective, the 
tools/resources, the intended assessment technique and its 
time span [35]. The outcome of this phase was a paper-
based version of the two scenarios developed according 
to the teachers’ understanding of pedagogical and 
technological considerations. 

B.  Scenario Implementation 

The scenario implementation phase encompassed the 
development of e/mLearning content, the preparation of 
the UNITE platform along with the performance of 
learning activities from the scenario using the platform 
and mobile devices. This phase can be perceived as 
testing the scenario against the platform. The most
relevant material (tools and resources) collected by 
teachers were subsequently employed in the course 
preparation, hence being available for those who wanted 
to know more about related subject matter (for this
purpose modules Course Editor and Course Viewer were 
used) (ibid.).  

Six groups of approximately equal numbers of students 
aged 13 and 14 were formed. Student assignments were 
placed within the system (module Tasks) and appropriate 
instructions were provided. Students consulted their 
online textbooks, Internet sources and their teachers in 
order to find material related to the problem defined in 
their assignment. Most relevant resources they found 
were placed in the platform using mobiles, PDAs, laptops 
and PCs (modules InfoPool and mediaBoard). Moreover, 
by means of Metadata editor related metadata was 
attached as well. UoS provided support to students as 
technical expert/advisor throughout few workshops and 
through the platform (using my Messages, Chat and 
Forum). Undertaken activities enabled students to express 
their own competence and knowledge about various 
aspects of related subject matter and about system too.  

C.  Validation 

The objective of the validation phase was to monitor 
and evaluate the process and achieved results against the 
goals, reporting the outcome in case record format. The 
most valuable validation feedback came from the case 
records. One form was completed by every teacher, while 
most of the students completed the questionnaire either as 
individual or group exercise. Teachers were concerned 
about assigning additional tasks to students not actually 
contributing to a group work in any way. Overall, while 
teachers were very satisfied with students’ interest in 
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these new ways of communication and teaching, students 
did not share their opinion. Namely, their communication 
with their teachers mostly took place in classroom and it 
was not on-line. The possibility to communicate with 
students from other European schools was in students’ 
opinion a great advantage of this shared platform. 

Students found extremely useful and fun to use their 
mobile phones for learning, although they were worried 
about related costs. Mobile phone usage was very 
familiar to students; it helped to steer their interest and 
increased their motivation for platform usage. Moreover, 
an employment of phones was very effective since it was 
used as a different way of collecting data related to 
subject matter. According to students’ comments and our 
personal opinion, they were very satisfied with the
platform, eLearning and mLearning in general. 

D.  Platform and Process Improvement 

The improvement phase enabled revisions along with 
modification/enhancement of the previous UNITE’s 
implementation process phases, just before the start of a 
next iteration. Based on timely validation information 
from the Network of Schools and earlier planning, there 
are already several platform improvements available, 
categorized mostly in four main areas: stability, user 
interface, functionality and performance. To exemplify, 
one of recently introduced functionalities is MyLearning 
author for Pocket PC, an authoring tool that allows 
teachers to create learning materials for Pocket PCs and 
Smart Phones.  

In addition to platform improvements, supplementary
modifications in terms of organizational nature (e.g. 
platform will be used as a tool during the whole semester 
for all lessons from one subject and not only for the 
selected ones) and pedagogical support (e.g. new portal 
for teachers is available) are provided as well.  

VI.  CONCLUSION AND FUTURE WORK

The experimentation and learning processes of 
students are supported by different technologies, which 
use the surplus of the changing trends in Web 2.0. The 
Internet’s main goal was always the initialization of 
sharing information and knowledge, whereas the aspect 
of community-based information sharing found its real 
entrée with the thoughts and technologies grown with 
Web 2.0. With each of the innovations in web, the 
challenge grew to transfer these thoughts for enhancing 
the learning process with computer and web-based 
systems. Further new technological possibilities and 
social changes in Europe gave researchers the task to 
adapt the innovations to eLearning environments.  

Many buzz phrases in the area of Internet technologies 
like Web 2.0, "Rich Internet Application", "Rich User 
Experience" and alike made it not easy to understand and 
transfer the real intentions and changes to learning 
environments. eLearning 2.0 does not only stand for
technologies that proceeded the transfer from web to 
learning environments, it also describes another way of 
technological-development where the real user is a part of 
the whole development process.  

Consequently, different aspects of this changing 
eLearning paradigm are presented under the umbrella of 
the European Community supported project UNITE. 
Although the project finished in July 2008, the activities 
and knowledge transfer in the European-wide network of 
schools continue. Accordingly, opposite to so-called 
"classical" methods, peer-to-peer and problem-based
learning in real-world contexts along with learning
throughout entertainment are additionally employed in 
real school settings. Moreover, there is an initiative in 
school Spinut to approach younger students (from 11 to 
15 years old) and to particularly stimulate their interest in 
science and technology (S&T). Namely, current trends in 
the EU are showing that innovative experiments on 
science teaching or inquiry learning [36] are proving 
benefits for education [37].  

Within the next UNITE implementation phase an 
elective course entitled "Wonderful world of inventions" 
for talented students will be developed further in order to 
encourage students’ desire to learn and to give a playful 
dimension to the knowledge acquisition through new 
learning scenario. Within this framework, parallel to the 
activities performed within the school environment, ones 
taking place in more informal contexts (e.g. field trips, 
museums, laboratories and alike) will be undertaken. 
According to diverse areas/stages of the course, different 
pedagogical approaches will be implemented. A project 
work where students are encouraged to take more active 
role, the role of researchers, and to come up with their 
own sketches and designs will be conducted. Students 
will try-out their designs in practice and will actually 
learn-by-doing. There will be a lot of exploratory learning 
with elements of cooperative learning in groups, along 
with some pair-work. The teacher will act mostly as
students’ mentor and not as a "classical" teacher. Field 
work, numerous visits and workshops will be a great
value-add to this scenario and an opportunity for students 
to learn in a real-life environment(s).  

Consequently, UNITE system is and will be used as an 
irreplaceable communication platform on the one hand 
and as a repository of the learning material and problem-
based tasks on the other. Both synchronous and 
asynchronous communication and collaboration platform 
functionalities are equally important, since some of the 
courses can be attended by a heterogeneous group of
students who attend different classes and have different 
timetables for their compulsory courses. Furthermore, 
mobile learning capabilities, notes, journals and similar 
system functionalities are essential since students are able 
to track their progress, update their portfolio, reflect, 
explore and discuss. Along these lines, every student is 
provided with the opportunity to express her/himself, to 
experiment, to enhance and gain new knowledge. 

ACKNOWLEDGMENT

This work has been carried out within the project 
UNITE 026964: Unified e-Learning environment for the 
school, partially supported by the European Community 
under the Information Society Technologies (IST) 
priority of the 6th Framework Programme for R&D.  

114 JOURNAL OF SOFTWARE, VOL. 4, NO. 2, APRIL 2009

© 2009 ACADEMY PUBLISHER



The research has also been supported by the project
177-0361994-1998 Usability and Adaptivity of Interfaces 
for Intelligent Authoring Shells funded by the Ministry of 
Science, Education and Sports of the Republic of Croatia. 

REFERENCES

[1] UNITE 26924. Unified eLearning environment for the 
school. FP6-2004-IST-4; STREP project, February 2006 – 
July 2008. 

[2] Moodle. Online at: http://moodle.org 
[3] Blackboard. Online at: http://www.blackboard.com 
[4] ILIAS. Online at: http://www.ilias.de 
[5] Flickr. Online at: http://www.flickr.com 
[6] Sharples, M. (Ed.): Big Issues in Mobile Learning: Report 

of a workshop by the Kaleidoscope Network of Excellence 
Mobile Learning Initiative. Learning Sciences Research 
Institute, University of Nottingham. (2007) 

[7] Tuomi, I.: Skills and Learning for the Knowledge Society. 
eLearning 2007, October, 2007, Lisabon, Portugal. (2007) 

[8] Ullrich, C., Borau, K., Luo, H.: Why Web 2.0 is Good for 
Learning and Research: Principles and Prototypes. WWW 
2008, April, 2008, Beijing, China. (2008) 

[9] Palinscar, A. S.: Social Constructivist Perspectives on 
Teaching and Learning. Annual Review of Psychology, 
Vol. 49. pp. 345-375. (1998) 

[10] Jonassen, D. H., Rohrer-Murphy, L.: Activity Theory as a 
Framework for Designing Constructivist Learning 
Environments. Educational Technology Research and 
Development. Vol. 47, No. 1. pp. 61-79. (1999). 

[11] Johnson, D. W., Johnson, R. T., Stanne, M. B.: 
Cooperative Learning Methods: A Meta-Analysis. (2000). 
Online at: http://www.co-operation.org/pages/cl-
methods.html 

[12] Lipponen, L.: Exploring Foundations for Computer-
Supported Collaborative Learning. In G. Stahl (Hg.),
Computer Support for Collaborative Learning: 
Foundations for a CSCL community. Proceedings of the
Computer Supported Collaborative Learning 2002 
Conference, (S. 72–81). Hillsdale, NJ: Lawrence Erlbaum. 
(2002) 

[13] Stahl, G., Koschmann, T., Suthers, D.: Computer-
supported collaborative learning: An historical perspective. 
In R. K. Sawyer (Ed.), Cambridge handbook of the 
learning sciences. Cambridge, UK: Cambridge University 
Press. pp. 409-426. (2006). 

[14] Dochy, F., Segers, M., Bossche, P. van den, Gijbels, D.: 
Effects of problem-based learning: a meta-analysis.
Learning and Instruction, Vol. 13. pp. 533-568. (2003) 

[15] Anderson, J. R., Reder, L. M., Simon, H. A.: Situated 
Learning an Education. Educational Research. Vol. 25, No. 
4. pp. 5-11. (1996) 

[16] Bonanno, P.: The Influence of Game Features on 
Collaborative Gaming: A Process-oriented approach. 
Proceedings of the International Conference of "Interactive 
computer aided learning" ICL2007 : EPortofolio and 
Quality in e-Learning. (2007) 

[17] Garris, R., Ahlers, R., Driskell, J. E.: Games, Motivation 
and Learning: Research and Practice Model. Simulation & 
Gaming, Newsbury Park, Sage Publications. (2002) 

[18] Butler, D. L., Winne, P. H.: Feedback and Self-Regulated 
Learning: A Theoretical Synthesis. Review of Educational 
Research. Vol. 65, No. 3. pp. 245-281. (1995) 

[19] Ulf, D.E.: eLearning Lisboa 2007, Preliminary Conclusion 
(Final plenary presentation). eLearning 2007, October, 
2007, Lisabon, Portugal. (2007) 

[20] Description of Work. FP6-2004-IST-4; Contract for 
STREP, Annex I: Description of Work, UNITE 26924. 
Unified eLearning environment for the school. (2005) 

[21] Kouloumbis, A., Lu, Y., Wunner, R.: D3.1: UNITE V1 
platform; Short introduction of the platform and its main 
components. UNITE report. (2006). Online at: 
http://www.unite-ist.org 

[22] Extreme Media Solutions Ltd, Kleisthenous 267, 15344 
Gerakas, Greece 

[23] Fraunhofer - Institut für Graphische Datenverarbeitung, 
Fraunhoferstraße 5, D - 64283 Darmstadt, Germany 

[24] Cambridge Training and Development Limited, Queen 
Victoria street 165, EC4V 4DD London, United Kingdom 

[25] Rabiner, Lawrence R.: A Tutorial on Hidden Markov 
Models and Selected Applications in Speech Recognition, 
Proceedings of the IEEE, 77 (2), pp. 257–286, February 
(1989). 

[26] Shackel, B.: Usability – context, framework, design and 
evaluation. In Shackel, B., Richardson, S. (Eds.): Human 
Factors for Informatics Usability, Cambridge University 
Press, Cambridge, pp. 21-38, (1991) 

[27] Nielsen, J.: Usability Engineering. Academic Press 
Limited. Boston. (1993) 

[28] Nazemi, K., Hornung, C.: Intuitive Authoring on Web: a 
User-Centered Software Design Approach. In Proceedings 
of World Conference on Educational Multimedia, 
Hypermedia and Telecommunications 2008. Chesapeake, 
VA: AACE. pp. 1440-1448. (2008) 

[29] Garret, J. J.: The Elements of User Experience: User-
Centred Design for the Web.  AIGA: Berkeley, CA, United 
States of America (2003) 

[30] Lewis, C.; Wharton, C.: Cognitive walkthroughs. In: 
Helander, M. et al.: Handbook of Human-Computer 
Interactions. Elsevier Press, New York, NY, United States 
of America. (1997). 

[31] Kellner, A., Teichert, V., Ćukušić, M., Granić, A., Pagden, 
A., Rikure, T., et al.: D 7.2: Report of Validation Results. 
UNITE report. (2008). Online at: http://www.unite-ist.org  

[32] Kellner, A., Hagemann, M., Pagden, A., Rikure, T., 
Novitskis, L., Ćukušić, M.: D 7.1: Validation Design. 
UNITE report. (2007). Online at: http://www.unite-ist.org 

[33] Moen, R., Norman, C.: Evolution of the PDSA Cycle. 
(2006). Online at: http://deming.ces.clemson.edu/pub/den/ 
deming_pdsa.htm 

[34] Ćukušić, M., Granić, A., Maršić, I.: Launching an e-
Learning system in a School, Cross-European e-/m-
Learning System UNITE: A Case Study. Proceedings of 
the 4th Int. Conference on Web Information Systems and 
Technologies, WEBIST 2008, Vol. 1. e-Learning & 
Internet Technology: Cordeiro, J., Filipe, J., Hammoudi, S. 
(Eds.). Portugal: INSTICC PRESS. pp. 380-387. (2008) 

[35] Granić, A., Ćukušić, M.: An Approach to the Design of 
Pedagogical Framework for e-Learning. CD proceedings
of EUROCON 2007, Computer as a Tool. Warsaw, 
Poland. (2007) 2415-2422 

[36] Rocard, M., Csermely, P., Jorde, D., Lenzen, D., Walberg-
Henriksson, H., Hemmo, V.: Science Education Now: a
Renewed Pedagogy for the Future of Europe. Report of the 
European Commission (2007) 

[37] Buysse, D.: Giving science a chance. Research*eu, the 
magazine of the European research area. Special issue 
"Reinventing science education", June 2007 (2007) 

Note: An earlier version of this paper has been published 
in LNCS 5145 (2008)  

JOURNAL OF SOFTWARE, VOL. 4, NO. 2, APRIL 2009 115

© 2009 ACADEMY PUBLISHER


