The project 

Academic content and pedagogical approach

Curricula modernization will be fulfilled by the implementation of innovative educational modules based on the newly developed interactive Chemometric Educational Materials (iCEM) and distance-learning methodology. Educational profiles suitable for this innovation are: process engineering, environmental sciences, analytical chemistry and laboratory management.

iCEM integrate the following elements: interactive tutorials; self-learning tests, assignments based on real-world case studies; generic software (see details in WP 2).

iCEM consists of three modules called: 

(1) Basics for Chemometrics, 

(2) Multivariate Data Analysis and 

(3) Advanced chemometric tools and applications. 

Modules are structured to guide the student through a series of course components with continuous assessment of learning outcomes. Each module has a number of ECTS that may vary depending on the components chosen for the different curricula. In the course of project implementation, the content and competences can be tuned according to the needs detected, but the main educational components are as follows.

Module “Basics for Chemometrics”

Student profile: 1st cycle level, BSc (engineering, analytical chemistry), 1st year MSc program (environment specialists).
Number of ECTS: 5-7, depending on the educational components chosen.
Teaching components:

– Basic statistics.

– Basic linear algebra.

– Basic instrumental analysis and data structures derived.

– Advanced Excel: engineering and statistical calculations, 

– VBA-calculations, application of standard and user-defined Add-Ins,

– Introduction to MATLAB (for engineering specialties only),

Main competences after module completion:

– Understanding main principles of representative data collection and main sources of uncertainty in data sets.

– Basic knowledge of instruments used for data acquisition and data sets derived.

– Ability to calculate and analyze the main statistical features of a data set.

– Basic skills in computer data processing.

Learners’ achievements come from continuous assessment including written assignments and tests with theoretical and practical work. A final ‘on-site’ validation test is recommended.

Module "Multivariate Data Analysis"

Student profile: 1st year MSc. (engineering, analytical chemistry), 2nd year MSc (environment).
Number of ECTS: 7-12, depending on the educational components chosen and assessment tools.
Access requirements: not less than 5 ECTS awarded for module "Basics for Chemometrics" or similar skills and knowledge level proven via a validation test.
Teaching components:

– Basic principles of multivariate data analysis. 

– Principal Component Analysis.

– Multivariate calibration by linear methods.

– Unsupervised and supervised classification methods.

– Multivariate resolution methods.

Main competences after module completion:

– Deep understanding of the basic principles of multivariate data analysis

– Knowledge of real and latent variable projection methods.

– Basic skills in computer processing of single and correlated datasets.

– Ability to analyze a complex multivariate data set, setting the problem, choosing the suitable method and presenting the final results in a clear and statistically-sound way.

Learners’ achievements are assessed as in previous module.

Module "Advanced chemometric tools and applications"

Student profile: 2nd year M.Sc. (engineering, analytical chemistry), PhD students (environment). 
Number of ECTS: 10-15, depending on the educational components and assessment tools.

Access requirements: not less than 7 ECTS awarded for module "Multivariate data analysis" or similar skills and knowledge level proven via a validation test. 
Teaching components:

– Design of experiments.

– Advanced data preprocessing.

– Multi-way and multiset data analysis 

– Non-linear methods: artificial neural networks and support vector machines

– Image analysis

– Process modeling and multivariate statistical process control

– Additional elements according to needs detected in project implementation.

Main competences after module completion:

– Knowledge and skills in application of a range of multivariate methods used for specific applications.

– Global problem-solving skills using Chemometrics, i.e., be able to design a plan of experiments, 

– to collect a representative data set, to find a pertinent data analysis method, 

– to critically assess results and compare them by those obtained by other methods, 

– to present a final report.

Learners’ achievements will be assessed by an assignment based on problem-solving of a real case study from a specific area where all required competences be demonstrated.

The complete iCEM will be based on the interactive components and teaching materials designed by ICP (http
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The methodological novelty within PC university education is the use of iCEM in the frame of a distance-learning system, based on the specially developed Virtual Learning Centre (VLC). 

Technically, VLC will be based on Learning Management platform Moodle. This is a free, open-source system in use at P3, P4, P7 and P10 universities. Application of a well-known free platform reduces expenses and makes implementation easier. 

E-learning by using the Learning Platform Moodle: 

– facilitates access to all kinds of downloadable teaching materials,

– allows for self- and remote assessment of student competences,

– supports on-line student/student and student/tutor, etc. communications,

– promotes the evolution of education from a passive teacher-dependent process to an active student self-learning.

The VLC platform will help to improve the quality of education and the implication of the student and will play a major role in subsequent iCEM dissemination and sustainability.

The essential part of the project is the integration and legal recognition of ECTS modules based on iCEM in three-cycle programs by 5 PC universities. In these universities the iCEM-based modules will be implemented in the variable part of the curricula. Each of these PC universities will define the disciplines and program cycles where iCEM modules will be integrated. (Details are in WP5). These updated curricula need the approval of the academic councils of the University and University administration. The exclusive competence of universities to decide on the curricula adopted confirms the feasibility of the goals proposed in this project.

Involvement of project staff and activities to develop

The target groups of the project are:

– academic staff of PC universities who will be trained in Chemometrics, in iCEM application and in e-learning methodology;

– undergraduate, graduate, and postgraduate students from the consortium universities;

– technical staff of PC universities who will be trained to support VLC and to maintain the system after the end of the project;

– students and academic staff of PC universities beyond CM.

The consortium team comprises 30 people, 11 from EU and 19 from PC. The project will be coordinated by a Steering Group (SG) of 8 people, members of the consortium. The project will start with the consortium meeting where working groups will be formed to achieve the main project goals. Special groups will be responsible for:

– development of the set of tutorials and related software,

– development of e-assessment and task assignment methodology,

– development of VCL and project web-site,

– adoption of iCEM-based modules in PC universities,

– training of students and teachers.

Mobility is designed both for students and academics to help in the achievement of the project objectives. As mentioned in section E1, the lack of qualified specialists is the main reason that has slowed down the integration of Chemometrics in the curricula of PC universities. Therefore, the first year of the project will focus on training of PC academics (through courses) in Chemometrics. Training for PC academics in EU universities (15 teachers, 2 weeks each) and participation in 5 international chemometric conferences will also serve for preparation of highly-qualified teachers in iCEM-based modules. The second goal in academics training is to introduce the e-learning methodology in their everyday teaching practice. A workshop on e-learning and a series of webinars on application of VCL will be conducted. 

The third goal is the verification and improvement of educational material and VLC methods during their development process. .This will take place during the 2nd year, looking at the result of training of academic staff and target groups of students. Finally, the last goal is the quality control  of the e-learning iCEM-based chemometric education when implemented in PC universities in accordance to their legally recognized programs. This will take place during the 3rd year, assessing results of training of academic staff and of students who select one iCEM-based module in their curricula. 

Project management implies financial management and managerial control. The first is the responsibility of USR (grant holder). The second will be carried out by balanced allocation of responsibilities among all partners and through effective personal communications of project Coordinator (F. Marini, USR), PC Project leader (A. Pomerantsev, ICP) and WP leaders and SG members.

Briefly, the project milestones are:

1st year: 

– development of the main part of iCEM, 

– basic functions of VLC, 

– training of academic staff in chemometrics and e-learning methodology. 

2nd year: 

– completion of teaching materials; 

– VLC set up on two servers (ASU and KhNU), tested and ready for exploitation; 

– training of teachers and students' target groups to assess the quality of e-learning 

– iCEM-based material; 

– iCEM-based modules adopted by 5 PC universities; 

– academic staff ready to start regular teaching.

3-d year: 

– 5 PC universities launch iCEM-based modules regular teaching; 

–  training of teachers and students and regular questionnaires survey to correct, when necessary, educational material and e-learning methodology.

At the end of the 3rd year, wider and specific objectives of the project should be met. 

Quality assurance process

Quality control (WP8) will be performed continuously throughout the project lifetime and will consist of quality control of educational materials and e-learning tools, of modernized curricula  and of project implementation.

1. Assessment of iCEM and VLC.

– Reviewing reports of EU partners on iCEM, (WP2)

– Results and input on training of teachers and students (assessment of results and questionnaires) during 2nd year.

– External experts report after the 1st and 2nd project years.

2. Assessment of program exploitation (3rd project year)

– Results of students examinations in PC universities

– Results of tests at the end of teachers' and students' training, 3-d year 

– External experts report at the end of the 3rd project years.

3. Control of the project implementation. 

– Medium-term progress will be controlled by the SG meetings

– Report on inter-project coaching (once a year)

– Report of the external financial auditing (once a year).

4. Dissemination and sustainability (max 4000)

Project dissemination started 5 years ago with a series of presentations, workshops and lectures given in Russia (2007, 2010), South Africa (2008), Finland (2009), Hungary (2010) and will continue in 2011 at Euroanalysis in Belgrade. 

Dissemination actions within the project will be performed in the partners’ universities as well as outside the consortium. These activities can be divided into information and involvement actions. 

1) Information activities.

– The project website will update information on activities and outcomes during and beyond the project life. A public area of the VLC will be open and special tutorials and software will be available for all university trainers. 

– Each training course in a PC university will include introductory lectures devoted to various chemometric problems addressed to a wide audience of students, teachers and administrators.

– Advertisement actions through mass media and presentation of the project at national education and scientific meetings, sessions of Rectors' associations and other events will be made.

– Information about the project and iCEM elements will be presented to the international community at several conferences, listed in WP6. In particular, Scandinavian Symposium on Chemometrics (SSC) in 2013 and Winter Symposium on Chemometrics (WSC, Russia) in 2012, 2014 and Chemometrics in Analytical Chemistry (CAC) in 2012,2014.

2) Involvement activities

– Summer school on chemometrics in KNU in 2012 should give a rapid start for dissemination. 

– Conference on e-learning in ASU, 2013 will present the project achievements and benefits to the Russian and Ukrainian universities. 

– Final Dissemination workshop in KhNU will summarize the project results and present the prospects of chemometric education. 

Sustainability

A local network formed by teachers from the partners’ universities will keep the international knowledge exchange. Their experience will ensure up-to-date content of the courses. Close cooperation among the partners will continuously generate novel and specialized courses and will give an opportunity to launch new international projects after the end of this Tempus project. The international network can be used as a basis for establishing double-diploma for master programs within the partners’ universities. Intensive courses at EU and PC universities will prepare and select the (post) graduate students capable to continue teaching of chemometrics. 

Enlargement of the network 

Two series of regional Competence Exchange Workshops (CEW) are planned in Barnaul, Kharkov and St. Petersburg on early and late stages of the project. 1st series will work out the competency model for iCEM graduates according to needs in the regional labour market. The 2nd CEW series aims at the joint assessment (by academia and industry professionals) of trainees’ practical success and at summarizing iCEM and VLC exploitation experience. These activities will add the innovation component to the project and will help matching the project goals with the real needs of students and labour market. This will attract more students and more support from the academic and industrial sectors. 
An additional financial support is expected as a direct result of courses offered to industrial entities and from the development of new courses and services.

Another aspect of sustainability lies on the participation of ICP in the project. ICP has been the recognized and active chemometric centre in Russia for over 10 years and plans to carry on the mission after the end of the project. Other partners have also shown long-term activity in the chemometric education and research. In a future, the initial network will be enlarged by incorporating other universities, such as Mendeleev State University, Omsk State University, Kazan State University of Architecture and Building Construction, St. Petersburg Polytechnic and Technological Universities, which have already expressed their interest in iCEM and VLC implementation. 

5. Budget and cost effectiveness (max 2000)

The budget was designed under the principles of sufficiency, fairness and economy. The first principle means that all WPs should be financed enough to ensure the projected outcomes. Different workload of WPs was accounted; e.g. WPs 2 & 3 were considered as basic in the project with a proper sharing. The second principle concerns the adequate budget distribution among the partners in order to compensate the costs in agreement with their roles in the project. In particular, it has been agreed that URS, as a grant holder, will have an enlarged share that compensates the expenses related to the project management and accounting. Budget sharing is rather proportional, with allocations in the range of 13% (for ASU) to 6% (for UB). Smaller shares (1%) were given to the industry partners (P11-P13), who agreed to participate on a self financial basis. The third principle was essential in the budget design to make the most of the funds received. For instance, to spare travelling costs, it has been decided to merge some project activities, e.g. to combine steering group meetings with the training periods in which all SG members are involved. Travelling and stay costs constitute almost half of the budget; therefore, financial optimization is most essential. The best option was always chosen from calculations of various possible locations for each planned event. Such delicate issue as a fair RU/UA universities sharing was also taken into account. In general, the presented budget allocation has been agreed by all partners who, as a matter of fact, are connected with long-term friendly relations.

The financial management of the project will be conducted by the team member prof. Remo Bucci from URS who has a wide experience in accounting and coordinating numerous research projects. He will be in charge of the project accounting in a close connection with Dr. Federico Marini (project applicant, URS) and Dr. Alexey Pomerantsev (PC coordinator, ICP). 







