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Summary: Our work is concerned with monitoring and periodic evaluation of students’ skills acquired during
their university education. The objective of our work is to provide software tools for supporting and mentoring
students in order to improve their quality of life.
We suggest a computing device "ISIFePortfolio" which not only allows monitoring of learners, but also plays
the role of an ePortfolio (electronic portfolio) skills, and a social networking combined systems. This tool
includes a broad range of collaborative working solutions and the ePortfolio is considered an extension of the
"paper" records of a student as an individual digital space available on the Internet in such a secure and
personalized way, collecting personal resources, experiences, studies, acquired skills, relationships with
trainers, working groups, classmates and that will be saved throughout the training course.
Based on Mahara technology, "ISIFePortfolio" is an application implemented by ORDIPU team at the
University Hassan II Mohammedia - Casablanca. It has been integrated into the platform of distance education
"Education Master ISIF" for the master "Engineering Information Systems and Training."
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I.

Introduction

The use of e-portfolio in higher education has been a great technological innovation. For learners, the
ePortfolio promotes learning, emphasizes the practice of reflective learning and engages learners to take a more
active role in learning. For academics, the ePortfolio is an evaluation tool for both formative and summative
assessment methods; it is a means to assess the achievements and progress of the learner over time.
The portfolio does not replace the formal qualification. Its purpose is to provide evidence of
professional and personal skills of an individual or the learning experience gathered in a certain period of time.
However, the growing importance and benefits of ePortfolio system as a means to collect the
achievements of students and to assess their progress also raises several issues of interoperability. For example,
it is important that evidence of student work does not disappear or become unusable when they move to another
institution. In this context, the interoperability specifications supported by both LMS and ePortfolio systems are
part of the solution.

II.

Portfolio

A portfolio is a systematic and determined collection of completion documentation and of work [1].
The portfolio is more than just a tool to record the professional and personal growth over time. The
"Suitcasing" or the package of skills is not enough in this demanding information age where professional and
personal skills are developed every day. EPortfolios have more advantages over printed portfolios being easily
accessible, having the ability to store multiple media, is easy to update, and refers to the work of the learner [2].
Lin [3] examines the theoretical findings that support the development of ePortfolios as a learning strategy and
as a tool for technical reflection. In higher education ePortfolio was used as an alternative assessment tool. In
the principles of active learning, experiential learning is at the heart of the portfolio approach and promotes the
use of portfolios for the purpose of assessment and personal development plan. Considering evaluation,
Endacott and methods. al. [4] concluded that portfolios are systems under development, which affects the
evaluation of the portfolio. The analyzed data revealed four approaches to the structure and use of portfolios:
shopping trolley; toast rack; spinal column and cake mix. The four structures (Fig. 1) imply the effectiveness of
portfolios in the assessment of learning and competence.
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The shopping cart "shopping trolley" is a repository of artefacts collected during the course. There is
little obvious cohesion in the portfolio and little effort to link the evidence of results or learning skills. Toast
rack "record" is composed of several distinct elements (toast) that assess different practical or theoretical
aspects. These elements are separated even if the workbook acts simply as a convenient device to keep items in
one place. There is no overall narrative to connect the different sections, and different people may participate in
the evaluation. The portfolio itself may or may not be evaluated or considered.
"Spinal column" is structured around practical skills where learning results and evidence are inserted
inside, to show how each skill is reached. Reflection accounts may consider more than one jurisdiction, and act
as a liaison flesh. Emphasis is placed on the original work of the learner, while the evidence is used to support or
illustrate the case made.
The cake mix approach "cake mix" is selected when the theoretical and practical evidence are included
in the portfolio and the set (cake "cake") is evaluated. The narrative combines elements. Comment reflection
aims to demonstrate the critical and analytical skills of learners by considering how they got what they have.
The form of a "cake" is the sum of its individual parts and that is all that is evaluated rather than the ingredients.
Reflectivity, practice and professional development are probably the features of this model.

Fig. 1.Four portfolio models by Endacott et al. [4]

III.
Electronic Portfolio (Eportfolio)
EPortfolios are highly customized. They are customizable files that are web-based that document and
demonstrate individual and collaborative learning [5]. An ePortfolio system is a referential management system
based on the web that stores student learning documents (known as the artefact name) such as school records,
testing, project reports, homework, assessments and content related to personal and professional development.
Students use ePortfolio systems to introduce artefacts, receive feedback from instructors and advisors, as well as
communicate with each other.
According JISC [6], the construction of ePortfolio in the learning process helps to:
(a) improving the understanding of self and understanding of the curriculum;
(b) the commitment and motivation of students, both individually and as part of a community of practice;
(c) personalize learning;
(d) support the learning of appropriate models in the digital age;
(e) and the promotion of reflective practice.
These contributions are shared by students, teachers, parents and administrators. For students, it shows
their achievements and encourages them to take responsibility for their work. For teachers, it provides a
framework for organizing the work of students and facilitates the evaluation and decision making. For parents, it
offers a glimpse of what their children are doing in school.
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There are many commercial ePortfolio like Chalk & Wire [7], KEEP toolkit [8], foliotek [9],
TaskStream [10], and other open-source (PSO) [11]. Although there are high variations in user interface design
between the ePortfolio systems, their features remain the same, they include publishing artefacts and upload,
comment and evaluate student work, ensure communication and sharing within groups, guarantee the generation
of windows (showcase generating), as well as administrative reports.
EPortfolios are stored online and they have great accessibility for homeowners of portfolios
themselves, teachers, colleagues and employers [12]; [13]; [14]. EPortfolios provide a mechanism for students
and educational institutions to improve and demonstrate their teaching/learning knowledge, and show skills to
society. [15]. EPortfolios Systems enable at all levels administrations to study and conduct comprehensive
evaluation of teaching and learning performance [16].
In summary, the ePortfolio enables students to build a structured collection of knowledge, skills and
competences [17]. It allows learners to follow the development of their thinking and learning over time and
show their skills to both teachers and employers, providing essential digital resources to their own study
(personalized information) and links towards other learners (for collaboration and feedback) [18].

IV.

Strategies For Integration

An LMS is a software designed for the administration, documentation, tracking, reporting training
programs, online classes and events, and training content [19]. There are open source systems such as Moodle,
Sakai, LRN or Dokeos, and commercial systems such as WebCT / Blackboard or Desire2Learn. Content
delivered by an LMS can be created, obtained, collected or assessed in several types of systems such as
directories of learning, ePortfolios systems, specialized evaluators or Quizzes objects.
An ePortfolio is a product created by the student that contains a collection of digital objects (artefacts),
combining different media (audio / video / text / images) [20]. Its main objective is to gather evidence for the
summative evaluation to demonstrate the achievements, record progress and set targets[21]. The main
motivation for integrating an ePortfolio system into an LMS is used as a tool for assessing the skills of the
student.
There are several integration of an ePortfolio system in a LMS strategies, but we will only present the
most common strategies, namely:
• «Data integration",
• Integration Programming Interface "API "
• "Tool integration."
A. "Data integration"
Data integration is the simplest and most popular form of integration into content management. This
type of integration uses the import / export features of both systems and relies on the support of common
formats as shown in Fig. 2. Example, an ePortfolio system can import data (contributions blog and forum by
students, course materials and assignments uploaded by teachers) from LMS to avoid the burden of entering
data manually.

Fig.2. Data Integration
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These systems support two types of common formats: Generic (HTML files) and specific (files Leap2A
[22]). The first is useful because it is widely available, but it lacks specific semantic data provided by the other
format. For example, if we add a message in a Moodle forum should be included in the Mahara ePortfolio as a
blog and not as a non-editable HTML artefact. This requires the use of a common standard of Mahara ePortfolio
so that (or any other ePortfolio system) can understand the meaning of the content and decide its final format.
EPortfolio standards are widely used in several interoperability [23, 24, 25] and project [26, 27, 28]
specification. One of these projects is PEACE (Project for ESEIG Academic Content Environment) This project
aims to integrate an ePortfolio system (Mahara) with the LMS of the institution (Moodle) within a learning
environment [33,34,35]. composed of several services targeting the new paradigm of Web 2.0 [17,28].
B. "API Integration»
An "Application Programming Interface (API)" allows application users to benefit directly the
functions of an e-Learning system. These APIs encourage the development client data encapsulation and reuse
of application behaviour. This clear separation of specification of their implementation of interfaces and data
formats allows tool vendors to develop new versions without affecting existing customers [29].
The main suppliers of LMS include APIs to allow developers to expand their predefined characteristics
through the creation of plug-ins. Blackboard uses "Building Blocks" technology to cover the problems of
integration with other systems by allowing third party developers to develop modules using the "Building
Blocks" API.
Moodle includes several APIs (Fig. 3) to allow developers of third party plug-ins to access folders and
portfolios such as "Repository API [23]" for navigation and retrieval of files from external repositories; and
"Portfolio API [24]" for exporting Moodle content on external repositories.
Both APIs are based on the file API which is a set of basic interfaces to allow Moodle to manage
access control, store and retrieve files. The new API is designed to improve the management of files by avoiding
redundant storage. This functionality is achieved because each file in Moodle is stored in a file pool (a directory
in moodle) with a file name that is calculated as a SHA1 hash of the file content. If a file is copied, there is no
duplication of files action happening, just a new record in a special table file is created.

Fig.3. Moodle API
To ensure two-way communication between an LMS and ePortfolio system, it is necessary to use both APIs to
create plug-ins.
C. "Tool Integration."
Learning tools interoperability IMS "IMS LTI (Learning Tools Interoperability)" provide an extension
based on uniform standards LMS allowing remote tools and content to integrate into LMS systems. The main
objective of the LTI is to standardize the process of building links between learning tools and LMS. There are
several advantages of using this approach: educational institutions, LMS vendors and tool vendors can adhere to
a clearly defined interface between the LMS and the tool. This will reduce costs, increase options for students
and instructors in the selection of learning applications and also potentiate the use of software as a service
"Software as a Service (SaaS)". LTI has three key concepts as shown in Fig. 4 [30]: the Supplier of the "Tool
Provider", the Consumer Tool "Tool Consumer" and the Profile Tool "Tool Profile" tool.
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Fig. 4. IMS Learning Tools Interoperability

V.

Integration Of An Eportfolio

In this section we present an example of integrating an ePortfolio system based on Mahara
"ISIFePortfolio" technology (Fig. 5) in LMS Moodle. This application has been implemented by the team
ORDIPU University Hassan II Mohammedia - Casablanca.

Fig.5. Home page of a user of the device ISIFePortfolio [31]
This case study is related to the social part of our research project which implements a platform for
distance education "Education Master ISIF" to create a personal learning network "Personal Learning Networks
(PLN) "for the benefit of students of master ISIF" Engineering Information Systems and Training. "It aims to
integrate their personal learning environments (PLE) [33,35] , ePortfolios, and LMS, as shown in Fig. 6 [17].
This environment is developed using an open source application to create ePortfolios and social networks
Mahara "ISIFeportfolio" integrated with LMS Moodle.

Fig.6. Intégration of an ePortfolio, PLE and LMS [17]
Moodle and Mahara share the student profile, so it has a unique set of authentication data (login and
password) on both applications (Single Sign On). Thus, a student authenticated in Moodle can automatically
www.iosrjournals.org
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access his profile Mahara without having to reconnect. If the student has not yet created a profile in Mahara, it is
created automatically during the first access on his data profile Moodle.
We have integrated both Moodle and Mahara systems based on the first two strategies mentioned in the
part of integration strategies in order to achieve the following objectives:
Our first objective is to allow a student who needs to export a single resource (eg, work in PDF format)
Moodle to a specific view in his ePortfolio Mahara. Given the sporadic nature of this case, we chose the data
integration strategy. In this strategy file sharing is based on the import / export features of both systems. In this
case, the student exports the resource in its native format from Moodle and imports the same resource in
Mahara. Both systems support a wide range of file formats such as HTML, PDF, image and video formats.
Our second objective is to establish a mechanism to export periodically (eg annually) all students work
to their ePortfolio Mahara. The purpose of this export is twofold: 1) to have academic work produced in Moodle
organized by student rather than per course; 2) encouraging students to maintain their own portfolios by feeding
it with the work they have done in Moodle. In this scenario, we use the integration on a batch mode since any
manual interaction / graphic would be tedious and error-prone. This is a clear case of the integration strategy of
the API because it is the only one that supports batch communication. This is achieved by substituting
prepare_package and send_package methods of the portfolio_plugin_base class included in the API. Method
"prepare_package" prepares the package for submission, writing metadata files and compress all the files in a
temporary folder. The second method "send_package" sends the package to a remote system based on a request
from XMLRPC. A script calling these methods in order is periodically invoked by Cron. [31]

VI.

Conclusion

In recent years ePortfolios have been used in higher education as an alternative assessment tool.
Despite the diversity of their structure and use, ePortfolios are ways of presenting the competence of the learner
and as a tool for personal development planning. The use of an ePortfolio to maintain a record of achievement
allows the learner to reflect on the experiences and chart a course to develop skills, improve quality of life
which will also help in planning the path of his career.
This paper presents and compares three strategies for integrating an ePortfolio system into an LMS,
namely Data Integration, API Integration and Tool Integration. As part of our research we were able to integrate
the system with the Mahara LMS Moodle using two strategies: Data integration et API Integration. This allowed
us to browse and retrieve files from the LMS Moodle and integrate them in Mahara and vice versa. Thus, it was
possible to implement the integration on a batch mode to automate the copy of student work in Moodle
"Training Master ISIF" to their ePortfolio Mahara "ISIF ePortfolio."
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