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Abstract: This article describes the objectives, activities and the target group of the project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics. The conduct of students practice is considered a collaborative process, under which is evaluated the student's level of specialization. It analyzes the quality of collaborative practice process and are identified the intervals in which are encountered the indicators associated with quality characteristics. Metrics are built to evaluate the efficiency of students training and the performance level of a student in the project and the dynamic of the collaborative practice process is analyzed.
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1. Presentation of the practice project POSDRU/90/2.1/S/63784

In [1] is considered that the project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics with the code POSDRU/90/2.1/S/63784 contributes to creating opportunities for future professionals on a complex, dynamic and inclusive labor market.
The project generates a positive long term effect for students by creating an effective system of communication and networking between them and prospective employers. In addition to facilitating students' access to practical training sessions focused on the practice and learning of future roles and occupations, which they perform after graduation, the project foresees the creation of a portal that will deliver, on the long-term, the dissemination of employment opportunities for students among companies. In this regard, the project envisages the development of skills that will be used elsewhere, which is the basis of future professions in the field of Statistics and Economic informatics.
The target audience of this project enjoy the following benefits:
· identification of preferences and skills of students in relation with employment options and with requirements of employers regarding the skills in the fields of Statistics and economic forecasting and Economic informatics;
· establishing and strengthening a network of partnerships between universities and employers, companies and public institutions, in order to provide practical training;

· the implementation of a practical training internships adequate for available jobs among employers;

· developing an integrated learning system to allow innovation of training offers in economic education institutions, at regional and national level;

· ensuring conditions for pragmatic and creative involvement of all students in practical training, so as to achieve increased value added in activities conducted as specialists.
The project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics is co-financed by European Social Fund through the Sectorial Operational Programme the Human Resources Development 2007 - 2013 and belongs to the Priority Axis 2: Correlation of lifelong learning with the labor market.
The overall objective is to facilitate the process of labor market insertion of students enrolled in specializations Statistics and economic forecasting and Economic informatics, by organizing innovative programs of practical training with ICT support materials, within the initiatives of diversification of inter-institutional partnerships.

Specific objectives of the project are the followings:
· increasing the relevance of learning outcomes acquired at the job, by organizing interactive and innovative approaches for conducting two internship programs for the followings specializations: Statistics and economic forecasting and Economic informatics, that will cover the necessary of skills and which will allow to apply theoretical knowledge in the real world, like a job;
· facilitating the transition from school to active life of 1,200 students, by participating in innovative programs of practical training with support materials, including ICT resources;

· developing and strengthening existing partnerships between the educational institution and employers, in order to facilitate student integration into the labor market, by involving six research institutes and companies in initiatives of diversification the practical training organization;

· upgrading the professional skills of the partners appointed to perform tasks assigned by tutors.

The project activities are:
A.0. project management activities;
A.1. establishment of a group of experts composed by academics, experts from research institutions, representatives from companies with the coordinating role of teaching practice; 

A.2. development of partnerships between universities and institutes / companies, in order to facilitate students' integration into the labor market;

A.3. organization of practical training programs;

A.4. design, technical and professional validation of the informatics system, including a collaborative platform of digital type for the practical training, for students, coordinators teachers, tutors; in this activity is defined the informatics system architecture, functionalities, types of resources and services, management of access rights for all users, management and completion  / update, etc.; 

A.5. empower the staff of internships partners to meet responsibilities of tutors for the practical training of students, namely the training of persons with role of tutor within enterprises / research institutes to ensure the efficient running of internships, in areas such as communication and feedback, active listening, leadership and delegation, time management, practical forms of learning, ages psychology, methods of internship activities, etc.; the internship coordinators from institutions of higher education perform this activity; 

A.6. organizing campaigns of awareness and information on the importance of practical training at the job, in order to adapt students after graduation at the present needs of the labor market; 

A.7. organization, implementation, monitoring and evaluation of practical trainings for students; 

A.8. dissemination of results obtained by project implementation. 

Anticipated results of the project are:
· 1200 students supported in the transition from school to work; 

· 70% of students supported in the transition from school to work will get a job or will actively participate in subsequent courses; 

· an informatics system and digital materials support for realizing the practical training of students in the fields of Statistics and economic forecasting and Economic Informatics; 

· a coordination group of practical training consisting of 20 members; 

· 15 people trained to perform the roles of tutors for student internships; 

· campaign of awareness and information on the importance of practical training at the job, in order to adapt students after graduation to the labor market requirements; 

· 5 categories of tools for monitoring and evaluation of teaching practice; 

· 6 approved and signed partnership agreements with companies and public institutions; 

· two support materials related to modules of practical training in the fields of Statistics and economic forecasting, respectively Economic informatics; 

· two programs of practical training related to these specializations; 

· 5 debates and 3 thematic seminars with the participation of persons designated to carry out activities of coordination and tutoring of students and teachers; 

· 4 seminars for analysis and dissemination of implementation results of practical training. 

The target group of the project consists of 1200 students from economic faculties of two universities involved in the project, namely the Academy of Economic Studies in Bucharest and Ovidius University in Constanta, students that will perform internships in the field of Statistics and economic forecasting and Economic Informatics and 15 tutors selected from institutions and companies involved in the actual pursuit of practical training.
2. The conduct of students practice - collaborative process
A collaborative process is a set of actions performed by several agents in a distributed environment, in order to achieve a common goal.

The collaborative process is defined as a cybernetic system containing inputs, processing and outputs. This representation of the collaborative process is shown in Figure 1:
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Fig. 1. Representing the collaborative process as a cybernetic system


The collaborative processes from the production field suppose the existence of activities that needs to be automated to streamline the workflow within an organization.


The process of ongoing the students practice in partner organizations is a collaborative process.


It is considered the indicator for assessing the level of specialization of a student in the practice project, ESA, defined as:
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where:

	AFP
	–
	the number of activities from the guide of ongoing student practice completed within a working day;

	NFP
	–
	the number of activities not covered in the guide and which were made ​​by the student during a working day;

	pe1, pe2
	–
	weights associated to the activities realized (pe1 = 0.6, pe2 = 0.4).



If the case of collaborative process of practice, the indicator for assessing the level of specialization of a student has a value close to 1, because students are instructed to carry out other activities than those from the guide of ongoing practical training. In the classical variant, each student carried out only what is provided in the guide of ongoing practical training, not being trained to perform other tasks.
In the collaborative process for students practice, three components are involved:

· the educational institution that initiated the practice project;

· the partner organizations that provide practice places for students;

· the students enrolled in the project, that follow the achievement of specialized practice in a partner organization.

Figure 2 represents the collaborative practice process, in which are highlighted the cooperative relations between the three components involved.
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Fig. 2. Representation of the collaborative practice process
The training process is based on a complex informatics application, fueled by:

· the higher education institutions, through the introduction of elements, such as codes of practice, regulations, target objectives, procedures, methods and graphics for evaluation;

· organizations that develop procedures, establish and develop models of how students achieve their activities;

· students, through assessments of activities carried out under the practice project, products realized that make the subject of the practical activities undertaken.

Forums are realized for defining and improving the context by dynamic assessments, made ​​by students, how they perceive the practice and how respond to requests. Teachers receive questions from students and give answers. Students improve their activities carried out in production through the way in which results obtained are established.

The application contains ways to ensure the confidentiality of messages using the matrix of roles. Table 1 presents a matrix of roles within the application used in the training process:
Table 1. The matrix of roles concerning user access rights
	Class of messages
	Partners
	Professors
	Tutors
	Students

	M1
	X
	0
	0
	X

	M2
	0
	X
	X
	0

	...
	...
	...
	...
	...

	Mn
	X
	X
	0
	X



The matrix of roles highlights the user access rights within the application. There are messages that are available to partners and students, messages that are visible to teachers and tutors. Access rights are set at both homogeneous group of users and at the level of the individual.
The collaborative practice process is defined through the following septuplet:

<α1, α2, α3, α4, α5, α6, α7>,
where:

α1  – activity;

α2  – location;

α3  – material resources;

α4  – human resources;

α5  – financial resources;

α6  – procedures;

α7  – flows.

These elements form the four components of the collaborative process:

· the material component;

· the human component;

· the financial component;

· the information component.
The material component is the represented by computers room, offices, work spaces, reading rooms, conference rooms, etc.. The human component refers to students attending the practice, coordinating teachers, tutors responsible for practice, members of partner organizations. The financial component of the project include the incomes and expenditures of the project, and the information component refers to the guidelines developed, the projects carried out by students after completion of practice training, and other informative documents.
3. The quality of the collaborative practice process
The quality of processes includes the characteristics of flows of activities carried out to achieve those processes.

The quality of collaborative practice process encompasses all social and economic characteristics of that process.

The economic characteristics of the collaborative practice process are: efficiency, productivity, costs, resource consumption, length and more.

Social characteristics are: prestige, tact, diplomacy, spirit of cooperation, popularity, age groups, employment status, educational level and more.

Increasing the quality of collaborative practice process is achieved through diversification. Diversification means that there are many practice places in different organizations, so that each student's internship is a unique experience.

If are considered the quality characteristics C1, C2, …, Cn of the collaborative practice process, the weights f1, f2, …, fn and the indicators for measuring the levels of these characteristics HC1, HC2, …, HCn, is defined the global indicator for evaluating the collaborative practice process, HG:
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where:

fi     – weights associated to quality characteristics;

HCi – indicators for measuring the levels of characteristics.

For each quality characteristic C1, C2, …, Cn are established the areas in which are encountered, defined as the subintervals [bi, 1] with 0 < bi < 1, i=1..n. 
Figure 3 represents the standard chart diagram of the collaborative practice process:
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Fig. 3. The standard operating diagram of the collaborative practice process

The operating indicator of the collaborative practice process is defined, HS, as follows:
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where: 

Sup1 and Sup2 – the areas of triangles DEF and ABC respectively, delimited in Figure 3.

If HS = 0, then the collaborative practice works well and very well, and if HS = 1, the collaborative practice works unsatisfactory.

4. Metrics of the collaborative practice process
Increasing the collaborative character of the practice process is achieved through the use of metrics for determining the levels of quality characteristics, in order to identify new collaboration situations.

The indicator for evaluating the training efficiency of a student in the internship, EPS, is calculated as follows:
EPS = NOP * p1 / (TAO * p2 + DSP * p3) * NOI * p4, 

where:

NOP 

– the average number of goals proposed;

TAO 

– the average amount of time allocated to achieve an objective (days);

DSP

– the internship duration (weeks);

NOI 

– the average number of goals achieved;

p1, p2, p3, p4
– weights with p1 + p2 + p3 + p4 = 1.

For the project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics were obtained following experimental results of the variables NOP, TAO, DSP and NOI in the case of 10 students participating at the survey:
Table 2. Values of variables NOP, TAO, DSP and NOI for 10 students
	
	Stud1
	Stud2
	Stud3
	Stud4
	Stud5
	Stud6
	Stud7
	Stud8
	Stud9
	Stud10

	NOP
	8,5
	9
	9,5
	7
	8
	9,5
	8
	10
	9
	9

	TAO
	10
	9
	8,5
	9,5
	11
	10,5
	10
	7,5
	11,5
	9,5

	DSP
	7
	6
	5
	4
	8
	7
	6
	6
	5
	8

	NOI
	5
	6
	5,5
	3,5
	4
	6,5
	3
	5
	4,5
	5,5



In order to calculate the indicator for evaluating the training efficiency of a student in the internship, EPS, it considers the following values ​​of the weights: p1 = 0,3, p2 = 0,2, p3 = 0,2, p4 = 0,3. The system of weights is updated according to the assessment of each internship and become permanent only if it is shown that, statistically, the weights are stable.

From Table 2 is determine the average number of goals proposed NOP = 8,75, the average amount of time allocated to achieve an objective TAO = 9,7 hours, the internship duration DSP = 6,2 weeks and the average number of goals achieved NOI = 4,85. Result that the indicator for evaluating the training efficiency of a student in the internship, EPS, has the value EPS = 1,20, which means that the student was trained with 20% more effective in the practice project than in the classical variant.


The students participating in the project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics sustain regular assessment tests of knowledge acquired during training.
For each question from a test, one variant of response is correct from the followings options a), b), c), d) or e). If the test is performed correctly, then the results obtained after the assessment of students follows a normal distribution: 10% are between grade 9 and 10, 10% are between 3 and 4 and 80% are between 5 and 9.

Table 3 shows the association between answers and questions for the test sustained by students participating in the project.
Table 3. Association between answers and questions for a test
	
	Question 1
	Question 2
	.........
	Question j
	..........
	Question m

	Student 1
	
	
	
	.
	
	

	Student 2
	
	
	
	.
	
	

	...........
	
	
	
	.
	
	

	Student i
	.........
	.........
	..........
	βij
	
	

	...........
	
	
	
	
	
	

	Student n
	
	
	
	
	
	


For a question from the test, the following situations are possible:

· all students have answered a), although the correct answer was b), the conclusion is that the question was very difficult;

· all students have answered b), and the correct answer was b), situation which shows that the question was very simple.

In order to measure the performance level of a student in the project, PL, a basic question in the test is chosen and is calculated the indicator:
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where:


PL – the performance level of a student from the collectivity participating to the test;

pci – the points received by the student i if he gave the correct answer to the basic question (pci = 10 if the student answered correctly and pci = 0 if the student gave an incorrect answer);

nstud  – the total number of students from the collectivity participating to the test.

For a collectivity consisting of 12 students from the practice project, which sustained a test with 5 questions, the results in Table 4.
Table 4. Points received by the 12 students at the test

	Student\Question
	Q1
	Q2
	Q3
	Q4
	Q5

	S1
	10
	0
	10
	10
	0

	S2
	10
	10
	10
	0
	10

	S3
	0
	10
	10
	10
	10

	S4
	10
	10
	0
	10
	10

	S5
	0
	0
	10
	10
	0

	S6
	10
	10
	10
	10
	10

	S7
	0
	0
	0
	0
	10

	S8
	10
	10
	10
	10
	0

	S9
	10
	0
	10
	0
	10

	S10
	0
	10
	0
	0
	0

	S11
	10
	10
	10
	0
	10

	S12
	10
	0
	10
	10
	0


For the student S12, the performance level is PSMS12 = 6. The value obtained for the performance level indicator means that the student has given incorrect answers to two of the five questions.

The proposed procedure is general and is applicable to any homogeneous set of students integrated in the practice project, treated as a collaborative process.

5. Dynamic of the collaborative process
In [2] is specified that the great advantage of ICT is that it provides reduction of physical movements that occur as obligations or sacrifice and make resources available to those movements that give benefit. Based on its potential, new forms of organization, more flexible, are created and refined. The form which has received most attention until now is tele-working. Tele-working is like a new form of work specific to the information society in which the virtual enterprise eliminates the barriers imposed by time and space. It is considered that this form of work is constantly developing in the new informational economy, according to the ascendancy of new technologies.

The evolution of tele-work determines new approaches of the practice processes, in the same time with the diversification of educational forms. Students from distance education or those who are at online masters programs will have the opportunity to realize the practical training in online version. Organizations bring to students study materials, available in electronic form, accessible on a platform, and the students solve case studies and contribute with ideas to solve some real cases faced by the organization.

Collaborative systems are classified by type of application in several categories, one of which is collaborative educational systems. Such systems are applied in the education and are designed to evaluate and improve performance of the educational process.

The educational system, respectively the system oriented on education is collaborative systems. Collaboration is present both among teachers and students.

The systems oriented on education provide facilities regarding student assessment and assistance for management and monitoring of:

· performances and activities at the level of education institution or teacher;

· curriculum development and validation of detailed rules for the integration of computer-assisted learning in the curriculum; the development of curricula and teaching methodology is an ongoing process that supports improvements in each stage;

· training at all levels; the training is a process that addresses the teaching staff to send students and is directed towards the use of all facilities provided; the training starts from basics elements, such as typing exercises, acquiring general knowledge about computers and information technology; the facilities and support used for training are: short-term training courses, educational materials for different levels, access to the Internet, equipping universities with educational applications;

The efficiency of the practice project is determined based on time intervals necessary for students to adapt to new jobs, in the situation in which they received internships in the project and they were not beneficiaries of the project.

It is defined the indicator the efficiency of practice project, EPP, such as:
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where:

IAI  – the average duration of adaptation before project implementation;

IAD – the average duration for adaptation after the implementation.

The EPP indicator values ​​fall into:

· the interval (-1, 0), if the average duration of adaptation before the project implementation was lower than the average duration after implementation;

· the interval [0, 1], if the average duration of adaptation before the project implementation was greater than the average duration after implementation.

6. Conclusions

Estimated efficiency of the project Modern systems of practice to facilitate the access on employment market for the future specialists in Statistics and economic forecasting or Economic informatics concern the minimization of the integration duration of students to new jobs after faculty graduation.
To advise students in choosing a specialty practice place in partner companies, the university gives them support through the Bureau of institutional relations with the Economic and Social Committee.


The specialty practice has an essential role in integrating students into the labor market, giving them the advantage of applying theoretical knowledge gained during the years of study, in real situations encountered in the private sector.
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