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Abstract—Before the development of the web, we talk about the portfolio; it
was represented by a simple portfolio of student skills in paper form. This form
of representation of skills and professional career has continued to develop over
the years. After a succession of several stages in the concept of the portfolio, this
simple paper form was transformed into a digital form called an e-portfolio [1]
[5], which is centered on the personal and collective learning dynamics through-
out the life of the student [10] [22]. In the digital age, the curriculum vitae (CV)
is the first door to professional integration [7]. But the paper CV remains a doc-
ument too linear and has not adapted to the complexity of current modes and
channels of communication. The objective of our research work is the purpose
and design of a digital environment for the professional insertion of students
based on the e-portfolio, allowing students to build and enhance academic and
extra-academic achievements while being part of a lifelong learning approach, to
develop their digital visibility by capitalizing on training achievements and skills
obtained, and to present themselves digitally.

Keywords—e-portfolio, lifelong learning, digital identity, CV, digital environ-
ment

1 Introduction

Faced with companies wishing to find suitable and operational profiles, graduates
leave university with acquired knowledge and skills which they group together and
present in the form of curriculum vitae (CV) which is the first door to professional
integration. But at the present time, the paper CV remains a document too linear when
in reality the paths are more complex and more multiple. This form of representation
of skills and professional career has not ceased to develop throughout these years, since
this form does not facilitate for companies the search for trainees and suitable employ-
ees according to their sector of activity and professional needs. In addition, this docu-
ment presenting the student profile has not adapted to the complexity of current modes
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and channels of communication. University laureates must be able to present them-
selves digitally. Currently, the student must be able to think about his professional in-
tegration in a bundle of constructions, proofs and demonstrations of skills.

In fact, the e-portfolio approaches [1] [5] [9] is part of a movement at the heart of
digital transformations. It is about empowering and encouraging the student to build his
life on his own, to build himself and to construct his itinerary in order to present it better
[10]. This approach is centered on the dynamics of personal and collective learning
throughout the student's life [22] and on the development of the culture of digital iden-
tity by the student by the valuation of a reflective approach on their personal project:
personal, professional and training course. This form allows at the same time, for uni-
versities and for students, to archive and show their learning processes, to promote their
knowledge, and thus to give students more chance to create a professional network with
companies.

Several e-portfolios have been emerged with different characteristics [2] [3] [6]. A
study on open-source platforms was carried out based on several criteria including er-
gonomics, organization, security, sharing, and communication. Four platforms (Mahara
[11], Karuta [14], Canvas [16] and Exabis [17]) were selected for this study to identify
the advantage and inconvenient for each platform, and to identify the most important
element to compose an e-portfolio.

The main objective of our research work is establishment of a digital environment
based on the e-portfolio approach allowing students to develop their digital visibility
by capitalizing on the learning outcomes and skills obtained during their studies and
after graduation. This work was achieved by defining the set of features based on the
e-portfolio approach and distributed to the sections defined to construct the student e-
portfolio. The architecture and the implementation of the platform are based on the
novel technologies, deployed and experimented on by fixed group of the students to be
evaluated. The purpose of the platform is to be a tool oriented towards assisting the
professional integration of graduates into the socio-economic world. Our approach has
several advantages as the promotion of a reflective approach [7] by students on their
personal project: personal, professional and training course (initial, continuing and
throughout life) and the development of the culture of digital identity by the student.

This paper is organized as follows. Section 2 gives an overview of e-portfolio ap-
proach. We discuss the related works at the Section 3. Section 4 presents the function-
alities, architecture and platform based on e-portfolio approach. Conclusions close the
article in Section 5.

2 The e-portfolio approach

If the portfolios [1] [5] have been used in the field of education in paper format in
order to present the work of the students and thus demonstrate their development, pro-
gress and achievements. With the evolution of the Internet, «classic» portfolios have
taken the form of «electronic portfolios» or «e-portfolios»; they have been used in ed-
ucational [4] and professional fields. The electronic version of the portfolio [9] [21] has
additional potential and possibilities: flexibility, ease of modification of the contents
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and structure of the portfolio, the addition of multimedia documents, accessibility and
integration into a large network.

The e-portfolio [19] [20] can be defined as «an evolving set of documents and elec-
tronic resources capitalized in a digital environment describing and illustrating the
learning, experience, skills or background of its author. Accessible remotely via in-
teroperable technology, it is based on a personal database (information, documents or
links accessible via the Internet) and one (or more) collective selective publication
space (s).» («the e-portfolio approach in higher education» [19])

There are four types of e-portfolio approach: presentation, learning, personal devel-
opment and evaluation. In this article, the research work is focused on the development
of a presentation e-portfolio.

2.1  Characteristics of the e-portfolio

An e-portfolio is based on archiving and promoting the skills and training acquired
throughout the student's life [22]. Indeed, the author of the e-portfolio must be able to
master the content and services of this tool in order to:

o Capitalize on their experiences while providing proof of mastery of skills (scientific,
engineering, social, etc.).

Support their professional integration and personal development throughout life.
Stand out by the singularity of their experiences, their project and their career.
Strengthen its reputation on the internet; as well as the notoriety of its establishment.
Promote guidance, mobility and training throughout one's professional life.

Create a network with other students and laureates, in order to promote internship
and professional integration, and then have knowledge with other recruiters and em-
ployers.

2.2 Purpose of the e-portfolio

The e-portfolio, as an approach and a tool, can be seen as a possible response to some
of today's demands from an educational perspective. On the one hand, education is no
longer seen as only a basis for professional life, but also as a continuous lifelong [22]
commitment, driven by expectations in terms of the development of knowledge and
skills. On the other hand, generalized access to information and technology today opens
up great flexibility and internationalization of education.

Some of these changes concern the professional integration of students and future
researchers: The competitiveness of our globalized society requires people to have a
higher level of self-awareness. Therefore, the development of metacognitive skills -
learning to acquire skills - is crucial. The ability to show the high quality of training
received and the learning outcomes achieved makes e-portfolios interesting for students
as well as for institutions; they provide transparency and a better understanding of stu-
dent skills.
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2.3 Principles of the e-portfolio

The e-portfolio approach is based on the idea of guaranteeing a dedicated space for
individuals to collect, deposit, discuss, share and arrange everything that concerns
them. It is based on the following principles:

Develop a profile and a digital identity. The student should think of his e-portfolio
as a database about himself and his experience [8]. He must therefore include not only
the elements making it possible to identify him, but also his work, his studies, his cer-
tifications, his colleagues' testimonies and letters of recommendation. The goal is there-
fore to present and to promote yourself.

Have a clear idea of their strengths and weaknesses. Each registered student must
be able to present their skills acquired throughout their life and then qualify in relation
to each skill, while assigning a percentage expressing their level in relation to this skill,
which allows you to have a clear idea of your strengths and weaknesses [12].

The content of the e-portfolio belongs to the student and is a matter of private
life. It is he who chooses which data will be visible (public) and which will be invisible.
A guarantee of reading rights must allow the student to have full visibility of his digital
identity and therefore of the data that can be published.

3 Related works

In this section, we conducted a study on open-source platforms based on several
criteria including ergonomics, organization, security, sharing, and communication.
Four platforms (Mahara, Karuta, Canvas and Exabis) were selected for this study.

— Mahara®: Focused on an e-portfolio for the enhancement of skills and adapted to
the creation of content in a fairly free manner by the student. Mahara [11] [18] aims
for a type of e-portfolio that is very free in terms of creation by the student and very
suitable for the implementation of the e-portfolio for valuing skills, achievements
and presentation. This solution offers a lot of flexibility for the author's free creation
of collections and pages, writings, information arrangements, document integrations
that he can share related to skills. Its other great strength is the possible integration
with the LMS Moodle [13] widely used in university training. It can also be used as
a daily logbook in which the student describes and reflects quite freely on his learn-
ing [3]. These two strengths make it a particularly effective tool from a student's
point of view for documenting and sharing learning outcomes.

— Karuta is a flexible tool and development environment that allows you to create
all types of e-portfolios [14]. It is possible to create sections, pages and subsections
to organize the information architecture [3]. Its biggest strength lays in the infinite
possibilities of combinations and communication between objects that can be created
by the designer of the e-portfolio such as, for example, made-to-measure repositories
with evaluation criteria, which can be called up by the user, by personalized menus,
or selected by lists of categories of repositories, or integrated directly into the pages.

! https://mahara.org/
2 https://karuta-france-portfolio.fr/
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Editing pages allows less flexibility than in Mahara: no dragging and dropping of
content, less free formatting of pages by the author. Karuta does not integrate with
an LMS but is LTI compatible, which allows you to develop interactions with Moo-
dle, Sakai, etc.

— Canvas®: Canvas LMS [16] is an LMS published by the company Instructure, it is
open source and free. The “standard” version targets higher education institutions
[4], and is used extensively by American universities. The K-12 version is intended
for primary and secondary schools. There is also Canvas Network [15], which offers
free MOOCs (Massive Open Online Course) on various subjects (science, history,
ecology...). Finally, Canvas Bridge is the corporate version of the LMS. Canvas
LMS really sets itself apart with its easy-to-use and intuitive graphical interface. The
ergonomics are really good, which is not necessarily the case with a lot of other
LMS. It natively integrates an e-portfolio interface with all the basic functionalities
but with quite limited options.

— Exabis*: Exabis ePortfolio allows students to create, collect and share outcomes of
their learning process in form of a digital portfolio.This block can be easily added to
a Moodle installation and provides e-portfolio functionality for student and teacher.
Students can build their e-portfolios by collecting web links, files and notes in an
individually defined category system. Artifacts can be assembled into views that can
be published for specific target groups, they receive thoughts and comments submit-
ted by others, as well as tasks from the Moodle installations [17]. In addition, the e-
portfolio can be saved as a SCORM package, which is a standardized schema and
file format for the transport of training data and it can also be used on multiple plat-
forms for further work.

4 Digital environment based on the e-portfolio approach

In this section, we will first present the functionalities of the e-portfolio platform
following our studies on e-portfolio approach. Then we will describe the sequence di-
agram for student registration and the software architecture of the e-portfolio platform.
Finally, we will present the online e-portfolio platform.

4.1  E-portfolio platform functionalities

The e-portfolio platform contains a protected area, i.e. any account added must be
protected by an identification consisting of a login (its e-portfolio number) and a pass-
word. For the creation of a student user account two steps are necessary: The first step,
the student must complete a registration form indicating his student number, a valid
email address, the home university and a password. The second step, a validation email
is sent to the student to allow him to continue with the registration process. Email val-
idation is very important for creating any account. Following the registration step and

3 https://www.instructure.com/en-gb/canvas
4 https://moodle.org/plugins/block_exaport

40 http://www.i-jet.org



Paper—Purpose and Design of a Digital Environment for the Professional Insertion of Students Based...

the creation of his login details, the user will be automatically directed to a dedicated
protected area allowing him to enter personal information about him.

Once the user is authenticated, he will have the right to access the settings area which
allows him to modify and complete all his personal data and choose the navigation
language. The user will have the choice between the French language and the Arabic
language. Then, the user is automatically directed to the main page of the platform,
where he will have the right to access all of the following features:

The student can complete part or all of his e-portfolio through the 10 sections of-
fered:

[EEN

. Who am 1?

. My presentation video

. My training

. My professional experiences

. My skills

. My projects

. My recommendations and certifications
. My languages

. My extra-curricular and leisure activities
. Contact me

O OWoo~NO O wiN

[EY

Modification of the visibility of data and personal and professional information en-
tered. This means that the student will have the possibility to publish (and therefore to
make visible) part or all of his data. Changing the visibility of the data can be done with
a single click according to the 10 section described above.

Visualization of the CV in web or in PDF formats. The student will be able to share
his CV with companies in both PDF and web formats. The web CV contains the video
and links of the student's supporting documents while the PDF CV contains only textual
information.

Other features will be expected at the level of the e-portfolio platform, such as:

1. Access to a selective publications area (internship and job offers): Depending on the
interests of the user-student declared during registration, publications will be dis-
played on their home page.

2. Access to spaces and profiles of companies registered on the platform to consult their
internship or job offers. If the student is interested in an offer, he can apply automat-
ically and directly to said company.

3. Search for companies and their internship / job offers, by entering the field of appli-
cation of a company, the sector of activity, and the region, etc.

4.2 Registration sequence diagram

Sequence diagrams are the graphic representation of interactions between actors and
the system in chronological order. They make it possible to describe how the elements
of the system interact with each other and with the actors. In this section we will show
a single sequence diagram for student registration as shown in Figure 1.

1JET — Vol. 17, No. 01, 2022 41



Paper—Purpose and Design of a Digital Environment for the Professional Insertion of Students Based...

- B

i Afficherf ormulairelnscription)

A

Rempliformulaire(

enregistrer)

»
Reconnaissance( " ‘

envoiEmailvalidation(

<
‘ " 0 ,
_véritero
5

Joa——

echechvalidation

B
M

DemanderResssayet(

Reessayer(

AfficherDeixiemeFommingcg

r

T

|

! &

‘ " Entrerinfos)

T

i

|

I

' DeranderGannexion

) 0 ____ verifier)

II=

u -
SeConnecter()

T A

i

I

I

Fig. 1. Sequence diagram for student registration

For a student, the registration is done in two steps. The first step is to verify and save
the information in the database, and the second is to send a validation email:

— If the validation was successful, a new registration window will be displayed by the
platform.

— If there is a validation failure, the student will be invited to repeat their request until
they can validate their email and thus continue their registration on the platform.

4.3  Software architecture of the platform

The platform architecture is presented in the form of three parts as shown in Figure
2. The first represents the user view, the second represents the back end (processes),
and the third represents the noSQL MongoDB database.

Service

mongo DB

Component

Front-end Back-end

Fig. 2. Software architecture of the e-portfolio platform
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The front-end part is composed by the Components that allow you to view data on
the screen, listen to user-generated events, and initiate actions; by the Template repre-
sented by the HTML / SCSS pages; and the Service that allows data to be submitted
through a POST request sent to the REST API.

The back end portion of the e-portfolio platform is composed by the Controller layer
that contains all of the application's service code; the Service layer that contains all the
entities; and the DAO layer allowing access to the database through the Spring Data
Framework.

4.4 Online e-portfolio platform

The e-portfolio platform has been deployed and experimented by Moroccan univer-
sities on the following link: eval.uae.ac.ma. Figure 3 shows the main part of the e-port-
folio, from which the student can fill in all the elements mentioned in section 2.1.

ir i @ 4 S @ u: @ #
profe nelle
Liconoe En Scionoos Et Techniques stoge Pfe Jao
Mostor En Scicncos Et Techniques Stoge Do Mastor et
Javo
Doctarat
. Activitée . srtifications ou
ts ooodémigques @ @ # @ 4
s bro- scolaines: MTIT
seofsotion Do Jour Do Voiturn Journee e Cisoo
tion Do Stac
Club infa Oracle
@ Lo L T L=

rangais Motation

Music

Fig. 3. The sections of the e-portfolio
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The user with simple click can view, add or update the list of academic background
as shown in Figure 4.

Parcours académique X

+ Ajouter

Licence en sciences et techniques

m &
Master en sciences et techniques ii] &
Doctorat i &

Fig. 4. Academic background

Also, he can view, add or update the list of professional experiences as shown in
Figure 5.

The student will have the choice of uploading their CV in PDF format or viewing it
in Web format. The web link and the CV can then be shared with companies to apply
for a position.

The e-portfolio platform is innovative and original in the Moroccan national context.
It is oriented towards assisting the professional integration of graduates into the socio-
economic world. It is characterized by:

e The creation of an innovative e-portfolio platform in the Moroccan university con-
text in French and Arabic (to adapt to the target audience);
e Monitoring and capitalization of students' experiences and skills;
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e The promotion of a reflective approach by students on their personal project: per-
sonal, professional and training course (initial, continuing and throughout life);

e The development of the culture of digital identity by the student;

e The implementation of new architecture and software engineering techniques and
technologies in the e-portfolio platform.

The electronic version of the portfolio has additional potential and possibilities: flex-
ibility, ease updating of the contents and structure of the portfolio, the addition of mul-
timedia documents, accessibility and integration into a large network.

Expérience professionnelle X
+ Ajouter
Stage Pfe i} p
Fichier concernant

Stage De Master

=]
%,

Fichier concernant

Fig. 5. Description of the professional experiences

5 Conclusions

We establish an online digital environment based on the e-portfolio approach allow-
ing students to develop their digital visibility by capitalizing on the learning outcomes
and skills obtained during their studies and after graduation. The e-portfolio platform
is innovative and original in the Moroccan university context. It is oriented towards
assisting the professional integration of graduates into the socio-economic world by the
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development of the culture of digital identity and capitalization of experiences and
skills.

6 Future work

The next steep of this work is to integrate the machine learning to choose the jobs
corresponding to the profile of the student. The recommendation system will be able to
provide the jobs for applicants already registered on the e-portfolio platform ordered in
a dynamic score that indicates the degree of relevance between the candidate profile
and job listings.
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