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1 System Overview

PRAXIS is a European Network aiming to setup the European Center for Project/Internship Excellence. One of PRAXIS’ goals is to set a European market for Project/Internships (PI) maximizing students’ chances to find a project course matching their needs and, at the same time, setting a place to deploy innovative project course units by making them visible and available to students. We expect to have a wide community of students, teachers, employers and higher education institutions using the European virtual market for PI.

The European virtual market for PI will be deployed not only through a web application, but also through informational services connected with iOS and Android mobile applications.

This virtual market is composed by three main parts: (1) the PI market in itself, (2) a comprehensive resource on teaching and technical materials that might assist students during their PI and (3) a forum for students to discuss issues related to their PI with their peers.

All these parts will also be accessible for mobile devices.

1.1 Objectives

The main stakeholders of the virtual market have different needs to be addressed (Table 1).

Table 1: Stakeholders needs
	Stakeholder
	Type
	Need

	Student
	Demand
	· Find an adequate PI opportunity

· Find technical support to solve PI problems and issues

	Unemployed
	Demand
	· Find a job/internship opportunity

	Education Institution
	Supply
	· Provide the best educational and labor market opportunities to students

	Company
	Supply
	· Attract the best students


Thus, the web application implementing the European virtual market for Project/Internship aims at the following objectives:

a) maximize the benefits that students (and unemployed) and employers might get from PI courses; maximize students’ chances to find a project course matching their specific needs

b) support students with regard to technical problems, writing project documentation, management techniques and others
c) maximize the visibility and exposure of innovative project course units

d) centralize PI proposals from stakeholders in Europe (higher education institutions, companies, research centers and other entities involved in PI course units)

The mobile applications under the European virtual market for PI aim at:
e) increase the audience of the European virtual market for PI
f) simplify following news, events and opportunities for PI
1.2 Critical Success Factors for the Virtual Market
We have been analyzing many of the web applications offering internships and we have not, so far, found any one with the purpose and scope of PRAXIS.

The majority of the web applications provide a poor service with (a) a low number of proposals (the one claiming to have the biggest offer, offers 1.600 internships), (b) outdated proposals, (c) poor user-interface and (d) unclear/insufficient descriptions of the proposals.

This scenario reinforces our conviction that we are facing an excellent window of opportunity to create an innovative and valuable service to our students, to employers, to the other stakeholders and to the European Higher Education in general.

However, to seize this opportunity we must be able to deploy a PI Virtual Market that:

i. Provides a vast offer; 10.000 users and 10.000 project/internship proposals (250 per partner institution) seems to be good objectives to start with

ii. Provides a precise search service

iii. Is extremely easy to use

iv. Is extremely effective

v. Is updated, without broken proposals, i.e., without proposals that are no longer available to students because they have been already assigned or redrawn

vi. Is widely used

vii. Is used by the students from the partner institutions to select their project/internship, thus assuring significant traffic to the virtual market.

The critical success factors seem to be:

· Volume (high number of project/internship proposals, tenths of thousands)

· Precision (in the search function; users must find what they want with minimum effort)

· Simplicity (in use)

· Traffic (to the website, high number of users)

1.3 Description

The PI Virtual Market will be a central point to meet PI offer (HEI, research labs, companies) and demand (students, unemployed). The market must be open to all, reducing the regulation to the minimum level that is reasonable. However, special care is required to assure that its users do not cause damage to the market. It is also needed to monitor the users’ behavior and the market itself to prevent hazard.

1.3.1 Package Breakdown

The system is structured in packages as depicted in Figure 1.
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Figure 1: PI Virtual Market packages
All the packages are articulated to deploy the desired functionality focused on the system objectives and constrained to a set of general rules and guidelines. The packages are grouped according to their main responsibilities into three groups: packages User Management and Proposal Acquisition provide base services; Virtual Market, Resource, Forum and Mobile Application deploy the core functionality of the market on the web and to mobile devices; Statistics and Monitoring collects usage and content statistics related to the market performance.

Each package has its own purpose.

User Management (UM): register users and manage registered users; define and assign profiles and access permissions.

Proposal Acquisition (PA): assure that the project/internship proposals submitted by Education Institutions and Companies are added to the PI database in the correct way; deploy a simple procedure to map any project specification to the Virtual Market model (for instance, by mapping source attributes from providers to the base data model of the Virtual Market).

Virtual Market (VM): allow students to search for the projects/internships satisfying their specific needs (to be specified based on the underlying data model); allow students to select the project/internship they prefer; the interface and the search and select procedures must be very user-friendly, simple and fast (which must be defined).

Resource (R): manages the repository of technical and teaching materials on project/internship and on the subjects addressed at those projects; to be available to the public in general.

Forum (F): a focused forum where students can discuss with their peers any subject related to their project/internship.

Mobile Application (MA): Android and/or iOS application to deploy the Virtual Market to mobile devices.

Statistics and Monitoring (SM): aims at providing a clear view of the market performance; collects, processes and presents performance statistics allowing monitoring the market, to analyze its added value and to detect abuse and opportunities to improvement.

1.3.2 General Guidelines and Rules

This section defines a tentative set of standards to be followed throughout all modules at an application-wide level. It is important to follow them in order to ensure that all packages are integrated and form a single whole and coherent solution with homogeneous interface and behavior.

1. The most important guideline, a golden ubiquitous rule, relates to the required simplicity of use and accessibility; otherwise, any other effort will be useless. The system must be user-friendly, accessible, simple to use and precise, reducing bureaucracy to the very minimum that is possible and providing a valuable service to its users.

2. The virtual market will be available to public in general so it is imperative to assure data privacy and security throughout all the application.

3. To ensure good accessibility of web applications, the World Wide Web Consortium (W3C) has published the Web Accessibility Initiative (WAI) for creating accessible web applications.  The Virtual Market should be WAI compliant.  Furthermore, it should comply with the XHTML 1.0 Transitional standard defined by W3C to allow maximum compatibility of accessitive, technologies such as screen readers, and compliant to EU legislations such as the Council Decision 2010/48/EC of 26 November 2009
.

4. In addition, the Virtual Market should be consistent across the application.  For instance, it should have a consistent color theme, style and behaviors from control objects such as buttons, drop down lists, etc. These specifications will be provided to the team by the PRAXIS brand designers.

5. Data management (read, add, change, delete, select/list) must be available and accessed consistently throughout all the application.

6. Selection of information should be based on “query by example” (users use the form to specify the values of the attributes corresponding to their selection criteria and receive a list of entities matching the selection criteria; then, if required, the user can select a single instance from the list to proceed).
7. Uniform printing facility throughout the system.

8. Summary lists should be available for all entities.

9. Adopt a single code standard to improve product maintainability.

10. Adopt a single framework / IDE to enhance interoperability between teams.
1.3.3 Actors

Several roles may be played before the PI Virtual Market. Some of them require registered users while others do not (Table 2).

Submitting proposals to the market, searching & selecting a project and uploading resources to the market technical repository require being a registered user. Searching the resource is open to unregistered users.

Table 2: PI Virtual Market roles

	Student
	Registered user

	Education Institution
	

	Company
	

	Broker
	

	Public
	Unregistered user


A Broker represents a user that supports the market users, observes/monitors the market and its users and maintains/controls the market. The responsibilities of the other roles seem obvious not requiring further explanation.

1.3.4 Functionality

Each of these roles allows performing a set of functional requirements as represented in the use-case diagram in Figure 2.
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Figure 2: PI Virtual Market functional requirements
The Project/Internship proposal (PI) is one of the main entities in the PI Virtual Market. Understanding its lifecycle is core to all students (Figure 3).
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Figure 3: PI state transition diagram

The PI resource might be a DSpace repositorium specifically designed for the PI Virtual Market.

2 Technological Options

The PRAXIS virtual market consists of a web application and a set of core iOS and/or Android mobile applications.

A clear separation between the user interface, the business rules and the data access layers is required since the “look and feel” of the PRAXIS virtual market applications and the database access must be coherent throughout all the system and these will be provided by third parties, not by the students themselves.

The students will have to use a specific data access API and assure a given “look and feel” to all the applications to be deployed. These might be developed by outsourcing providers.
3 Partner Assignments

	Partner
	Students
	ECTS
	Package

	ISEP
	2
	18
	Virtual Market (VM) – web application 

	KaHo Sint-Lieven
	
	
	

	Univ. Siegen
	
	
	

	TEI Crete
	
	
	

	Volgograd STU
	
	
	

	HEPL
	
	
	

	Univ Patras, CEID
	
	
	


� Council Decision 2010/48/EC  of 26 November 2009 concerning the conclusion, by the European Community, of the United Nations Convention on the Rights of Persons with Disabilities (URL: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:023:0035:0061:EN:PDF)
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