PAGE  
37

VILNIUS  UNIVERSITY
[image: image1.emf]
GEOGRAPHY STUDIES

CARTOGRAPHY (Master studies, state code 62606P103, new state code 621F87001)

SELF-ASSESSMENT REPORT

Rector                                          ..................              Prof. Benediktas Juodka

Self-assessment Group Leader    .................              Assoc. prof. Albinas Pilipaitis


A. V.

Vilnius
June 2011 

General profile of the Cartography Master study programme

	Title of study programme
	Cartography

	State code
	62606P103, new state code 621F87001

	Kind of study
	University  studies

	Study level
	Master studies (second cycle)

	Mode of study (durations in years)
	Full time studies (2)

	Volume of study programme in credits
	80 credits (4 semesters)

	Degree to be awarded
	Master in Geography  (from 2011: Master in Cartography)

	Programme registration date, order No.
	2001-05-24 No. 877


Supplementary data on the study programme

	Date of the beginning of the study programme 
	2001-09-01

	Language of the study programme
	Lithuanian 

	Peculiarities of the study programme realization
	


List of members of the self-assessment group 

	No
	Pedagogic title,

Scientific degree,

Name and surname 
	Position
	Phone 
	E-mail 

	1
	Assoc. prof. dr. Albinas Pilipaitis
	Associate professor
	239 8296;

869839351
	giedre.beconyte@gf.vu.lt 

	2
	Assoc. prof. dr. Giedrė Beconytė
	Associate professor
	239 8298;

864016583
	albinas.pilipaitis@gf.vu.lt 

	3
	Assoc. prof. dr. Artūras Bautrėnas
	Associate professor
	239 8298;

868637495
	arturas.bautrenas@gf.vu.lt 

	4
	MSc Mindaugas Pažemys
	Deputy director, State enterprise „GIS-Centras“
	868608750
	m.pazemys@gis-centras.lt 

	5
	MSc Andrius Balčiūnas 
	PhD student, delegate from the VU Students‘ Representation of FNS
	867960879
	andrius.balciunas@gf.stud.vu.lt 


Abbreviations

CfC – Centre for Cartography at the Faculty of Natural Sciences at Vilnius University
FNS – Faculty of Natural Sciences at Vilnius University

GI – Geographic Information System

GIS – Geographic Information System

SDI – Spatial Data Infrastructure
VU – Vilnius University 

TURINYS

41
Introduction


52
Analysis of the study programme


52.1
Aims and objectives of the study programme


52.1.1
Demand, aims and goals


82.1.2
Objectives (learning outcomes)


132.1.3
Conclusion


132.2
Contents of the programme


132.2.1
Study plan


152.2.2
Contents and logics of the programme


172.2.3
Conclusion


182.3
Academic staff


182.3.1
Recruitment


192.3.2
Qualifications


202.3.3
Conclusion


212.4
Resources


212.4.1
Facilities


222.4.2
Internship (practice)


222.4.3
Hardware


232.4.4
Software


242.4.5
Other learning resources


282.4.6
Conclusion


282.5
Study process and evaluation


282.5.1
Student admission


292.5.2
Study process


301.1.1
Students’ progress


312.5.3
Student mobility


312.5.4
Student support and involvement


322.5.5
Graduate placement


342.5.6
Conclusion


342.6
Management of the programme


342.6.1
Administration of the programme


352.6.2
Internal quality assurance


362.6.3
Conclusion


373
Annexes




1 Introduction 


Vilnius University (VU, http://www.vu.lt/en/) is the oldest and largest Lithuanian higher education institution established in 1579. VU offers undergraduate, graduate and postgraduate studies in humanities, social sciences, physical and biomedical sciences and technologies. VU degree studies have three levels: undergraduate (Bachelor), graduate (Master) and postgraduate (Doctoral and Residency) at 12 faculties, 7 institutes, 4 study and research centre. VU hosts the oldest library in Lithuania. 
The Faculty of Natural Sciences (FNS) has been established as a faculty after the World War II (there was a department of Natural History established in 1781). Now the FNS has 8 departments and the Centre for Cartography (CfC) that is a smaller structure, established in 1995 when two research laboratories (Cartography and Photogrammetry) were merged with a goal to develop an independent Cartography study programme. Before, various and inconsistent cartographic courses had been integrated (sometimes not) in Geography programmes. It was a very timely decision and  Cartography Master programme started in 2001 was a success.
In the recent years interest of society in maps and geographic information has grown beyond all expectations due to rapid development of GIS technology and Internet cartography such as Google Maps. Cartography is the oldest and most traditional geographic information science and the only one that combines so diverse aspects of geographic cognition.  Modern cartography is much more than just science of map making. It is closely related with several fields of research and business so different as Physical sciences (all geosciences, environmental sciences, informatics and newly emerging Geoinformatics/GIS Science); Technological sciences (geodesy, civil engineering, land management, graphic design etc.) and Social sciences (social geography and communication sciences). Professional cartographers may deal with all steps of geographic data management and with all thematic fields where maps are compiled, including medicine, criminology, history and linguistic sciences. They are able to participate in quality assurance, decision making and legislation that involves geographic information at all levels of government. 
The figure below shows possible technological profiles of specialisation for the graduate cartographers.
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Fig. 1 Two dimensional profile of technological cartographic competences (dashed lines show continued developments)

Cartography Master programme presented for external evaluation is the only programme in Lithuania orientated into broad cartographic competences including GIS. It is carried out by the Centre for Cartography (CfC) at the Faculty of Natural Sciences (FNS) at Vilnius University. It is supported by the Department of Geography and Land management and other departments of the FNS. 

The current organisational framework supporting the programme is sufficient though not perfect. In the future we see it extended as to more involve other faculties (Mathematics and Informatics, History, Law and Economy) and even other universities, developing into interdisciplinary study programme. However, due to erroneous positioning of Cartography as a mere branch of Physical Geography in the official classification of sciences
 and to limited organisational resources it is not likely to happen in the nearest future.
The previous assessment of the Cartography Master programme has been performed in 2004 by the Centre for Quality Assessment in Higher Education (three experts from Lithuania). The conclusions were generally very positive and recommended minor improvements  have been made (details in 2.6.2), the programme accredited without reservation by the order of Minister of of Science and Education No. ISAK-698 of May 10, 2004.  The conclusions of the assessment are presented in Annex 3.5.
This self-assessment study was performed and this report compiled by the working group members as indicated in the FNS Dean‘s order on the formation of Working Group to Prepare Self-Assessment Report“: Albinas Pilipaitis (chairman), Giedrė Beconytė, Artūras Bautrėnas, Mindaugas Pažemys and Andrius Balčiūnas. 

The working group members were in charge of the following parts of the study:

· Albinas Pilipaitis, Head of the Centre for Cartography – coordination and evaluation of the self-assessment process, Chapter 2.3 „Academic staff“, Chapter 2.5 „Study process and evaluation“;
· Giedrė Beconytė, member of the Programme Committee – analysis and evaluation of data and  preparation of the entire  report document; 

· Artūras Bautrėnas, member of the Programme Committee – data collection and analysis, Chapter 2.4 „Management of the Programme“, Chapter 2.4 „Resources“; 

· Mindaugas Pažemys, representative of the stakeholders – providing opinions on graduates‘ qualifications and job market, requirements and recommendations for the study programme, legal information;
· Andrius Balčiūnas, representative of the students – collection of students‘ and graduates‘ opinions and placement information, Chapter 2.4 „Resources“.

The study has been performed in four stages:

1. Preparation of the work plan and responsibility sharing – 15 to 23 December, 2010;

2. Collection of information – 23 December, 2010 to 31 January, 2011;

3. Analysis and evaluation of information – February 2011;

4. Finalizing the report – March 2011;

5. Revisions to the report – June 2011.

2 Analysis of the study programme
2.1 Aims and objectives of the study programme
2.1.1 Demand, aims and goals
The demand of the programme is determined by expanding national and international labour market. It has been estimated in various international studies that 80 to 95 percent of all information used in public sector is geographic. More than this, intense technological (e.g., web and cloud mapping) and organisational (e.g., national, regional and global spatial data infrastructures) developments continue in this sector worldwide. As cartographic methods and technologies are used wherever geographic information is dealt with, it can be firmly assured that professional broad profile cartographers are and will be wanted for many years ahead. It applies both to Lithuania and international market as the language of cartography is universal. 
Thorough analysis of the demand for GIS/cartography specialists has been performed as a part of Feasibility study
 for Lithuanian Geographic Information Infrastructure. Presented in 2004, it stated that their labour market is rapidly growing. However economic crisis had negative impact (though less dramatic than in other sectors) and in this study we only can provide much more pessimistic estimations in form of the below provided figures.

The labour market for graduate cartographers can be split into several major sectors:

a) state institutions and enterprises (National Land Service, departments, divisions and regional agencies of the Ministry of Environment, “Centre for military mapping”, “GIS-Centras”, “Centre of Registers” and other institutions that manage geographic data). Estimated demand in this sector is at least 20 specialists per year;
b) municipality institutions and enterprises. The most of 60 municipalities in Lithuania still lack GIS/cartographic capacity that is necessary for properly performing their functions as stated by the Law of Self Government of Lithuania. Estimated demand in this sector is 10–15 specialists per year;
c) publishing houses that specialize in maps and atlases for schools and general purposes (estimated demand is 2–3 specialists per year); 

d) data collecting and processing business, graphic design and other enterprises, such as “Institute of Aerial Geodesy”, “HNIT-Baltic”, publishing house surveying companies etc. Estimated demand is 5–10 specialists per year.
The graduates also have a very good potential to start their own business, work in research institutes or continue their studies in Lithuania or abroad. 
Some competition with the other study programmes exists in the field of core technological GIS competences. The main competing programme is “Geodesy and cartography” (62410T102) Master programme at Vilnius Gediminas Technical University. It is strongly orientated to cadastre and surveying technologies whereas “Cartography” programme aims at much broader synthetic competences. Thus competition in the above listed sectors labour market is low. On the other hand, the relationship between the two universities is productive and perspectives of a joint study programme are often discussed. There is no significant competition with “Geography” programmes at Vilnius University, Vilnius Pedagogical University and Klaipėda University as they have rather different aims and target groups.  
Sustainability of the Cartography Master study programme is also related with demand for continued education by bachelor level graduates from several colleges, mainly Kaunas College, “Geodesy” and “Geoinformation Systems” study programmes. The number of college graduates that potentially would choose “Cartography” programme to continue their studies estimates to 5-7 persons a year. Naturally, the graduates from 7 FNS bachelor programmes and many programmes of other universities can also continue their studies in Cartography.
Cartography Master study programme aims at preparing a broad profile geographic information specialist that:
1. can independently and consistently perform cartographic modelling of natural and social phenomena in any thematic field; 

2. understands, manages and is able to quickly master different technologies of acquisition, management, analysis and dissemination of geographic data;

3. possesses intrinsic competences in project management and system analysis;

4. is able to independently analyse political, legal and business environment, can participate in decision making where geographic information is concerned;

5. is capable for innovations.
The goals of the Cartography Master study programme are:

1. to combine and extend knowledge and competences received at the first study stage for the matriculates with different background;

2. to develop scientific thinking and systematic approach to the problems; 

3. to convey the students strong methodological knowledge and ability to understand the most complex geographic relationships within given context;

4. to teach the students perform practical tasks independently and sharing responsibilities in a team, planning and performing full scale cartographic project in any thematic field, including strategic planning, system analysis, modelling and implementation.

Table 1. Teaching initiatives matching the aims and goals of the programme

	Aims
	Goals

	
	1
	2
	3
	4

	1
	Encouragement of application of individual knowledge in cartographic projects
	Transfer of knowledge and skills between different courses
	Thematic cartography projects with explicit analysis stage
	Project oriented approach to practical cartographic assignments

	2
	Encouragement of independent choice of diverse GIS technologies
	Transfer of knowledge and skills between different courses
	Use  of GIS and DBMS technologies as the basic research  instrument 
	Coordinated use  of different technologies  throughout practical projects

	3
	Encouragement of individual approach for projects
	Project management elements in lecture courses
	Complex full-scale projects as practical assignments
	Team work in practical projects, brain storming during lectures

	4
	Individual essays on chosen political, legal and business aspects
	Presentation  elements in lecture courses
	Discussions  on political, legal and business environment
	Taking political, legal and business aspects into account in practical projects

	5
	Encouragement of active participation in the  lectures, sharing ideas
	Innovation management   elements in lecture courses
	Assignments that require creative and innovative approach 
	Forced innovations and change management in a team project


There are relevant national and European legal acts that influence the goals and the contents of the programme. Cartography Master programme was initially designed to meet the requirements for the competences of geodesist and cartographers regulated by the previous edition of the Law on Geodesy and Cartography of Lithuania. The new edition
 came into force in May 2010 as result of transferring the EU INSPIRE Directive
 of May 2007 into national legislation. These two documents are of crucial importance to development of all geographically oriented programmes. Implementing the INSPIRE Directive Lithuanian geographic information infrastructure (LGII) has been designed as an open, shared national spatial data infrastructure for accessing and distributing geographic information products and services online. It connects major public sector information sources through a single Internet portal (www.geoportal.lt) that has been launched in 2009. A package of legal acts related to the geoportal is still under preparation. All relevant legal acts are analysed by the programme committee and corresponding additions are continuously made to the contents of individual courses. A first package of proposed major changes in the programme related to new legal acts had been prepared and first introduced to the programme committee and FNS administration in December 2010. The proposed changes were generally approved and postponed to immediately after the external assessment of the programme. 
Cartography Master programme directly supports the mission and development strategy of Vilnius University. The University mission “…to create, accumulate and disseminate knowledge …distinguished by the atmosphere where old traditions and new ideas enrich each other” is reflected in a balanced relationship of traditional / theoretical cartography and most advanced technology, as well as balance between fundamental and applied research, that is preserved throughout the programme. Such principles of development strategy as involvement in European research and educational programmes, balanced development and interaction of research in humanities, social, physical, biomedical and technological sciences, projects of value for the economic development of the country  are directly followed in form of intense international co-operation, integration of various disciplines on map basis, leadership in theoretical cartographic  research and numerous commercial and public cartographic projects that involve student participation.
2.1.2 Learning outcomes
The objectives of the Cartography Master study programme are defined according to employers’ requirement analysis and core GIS competences to guarantee graduates’:
· Thorough knowledge on existing cartographic theories and methods;
· Principal knowledge on GIS methods and technologies;
· Developed scientific thinking and systematic approach, ability to understand continuous changes in the field, to find out, analyse and solve methodological problems taking many diverse factors into account; 

· Ability to carry out scientific research and cartographic/GIS projects individually and in a team, using different technologies;

· Skills of analysis, project management and presentation.
After graduation in the programme students are able to: 

(knowledge and understanding
) 
1. understand the complexity of geographic phenomena, their environment and modelling principles;

(applying knowledge and understanding) 

2. perform analysis of geographic data and design a geographic information system;

3. perform cartographic modelling of natural and social phenomena in any thematic field; 

4. perform cartographic quality assessment; 

5. carry out and present small to medium scale projects in the role of project coordinator or manager; 

6. create individually or in a group cartographic production of different types and complexity: from thematic data collection and analysis to preparation for publishing.

 (making judgements) 

7. perform strategic and system analysis for small to medium scale projects;

8. choose, evaluate and apply relevant (geodetic, GIS, DBMS, CAD, Computer graphics) technology for acquisition, management, analysis and dissemination of geographic data;

9. work independently and consistently;

10. promote innovations and be aware of risks in research and applied works;

(communication) 

11. present, discuss and disseminate the results of research and applied projects;
(learning)
12. study in a manner that may be largely self-directed or autonomous.

The learning outcomes concerning students‘ knowledge, cognitive, practical and transferable skills are presented in the Table 2.
Table 2. Learning outcomes of the study programme

	Code
	Objective of the study programme (students’ knowledge and skills)

	A
	Knowledge


	A1
	Conceptual foundations (philosophical, historic, cognitive and social foundations, domains and elements of geographic information, imperfections in geographic information).

	A2
	Analytical methods and management of geographic and cartographic data (academic and analytical origins, query operations and query languages basic analytical methods, spatial statistics, data mining, storage and retrieval structures, database management systems, metadata).

	A3
	Cartographic  visualization (history and trends, data considerations, principles of map design, methodology of reference base mapping, methodology of thematic mapping, modeling 3D, temporal, and uncertain phenomena, graphic representation techniques, map production, use and evaluation).

	A4
	Geospatial data (Earth geometry, georeferencing systems, datums, map projections, raster, vector and object data models, generalization and aggregation, data quality, land surveying and GPS, digitizing, aerial imaging and photogrammetry, satellite and shipboard remote sensing, standards.)

	A5
	Geographic information, maps and society (legal, economic and ethical aspects,  use of geospatial information in the public sector, dissemination of geospatial information, organizational & institutional aspects, national and international coordinating organizations, spatial data infrastructures).

	A6
	Methodology of project management (the scope of geographic information system design, organizational structures and procedures, strategic planning, SWOT analysis, system analysis, design, implementation, risk management, change management)

	B
	Cognitive skills

	B1
	Understanding interaction of structures and functions and complexity of geo- and antroposystems, principles of sustainable development. Systematic and critical approach.

	B2
	Understanding scalability and temporal development of geographic systems and its cartographic reflections.

	B3
	Recognition and definition of problems that require cartographic modelling and hypotheses in the interdisciplinary context.  Ability to describe novelty, relevance, expedience of cartographic research.

	B4
	Formulation of goals, objectives and tasks for research and applied projects. Strategic analysis and requirement specification taking risks and limitations into account. Assessment and interpretation of  the results of a scientific research in the light of various theoretical paradigms.

	B5
	Data analysis using quantitative and qualitative methods; assessment and presentation of the study results, intuitive recognition of trends and relationships in geographic data.

	B6
	Analysis of scientific reference sources, legal acts, organisational environment, analysis and comparison of available technologies. Use of modern systems for search, evaluation and retrieving of geographic information.

	C
	Practical skills

	C1
	Skills of cartographic modelling and design using proper technology.

	C2
	Skills of quality assessment and communication of cartographic information using modern Internet  technologies.

	C3
	Skills of data management, analysis and modelling using geographic information and database management software.

	C4
	Skills of planning of scientific research or applied project (formulating the problem, performing analysis, selection of reasonable modelling methods and technologies, understanding of the results, statistical processing, discussion, drawing conclusions).

	C5
	Project management and documentation skills.

	C6
	Skills of presentation of projects and research outcomes, peer reviewing, assessment, discussion and compromise making.

	D
	Transferable skills

	D1
	Ability to perform system analysis and requirement specification in a given scope considering the context.

	D2
	Understanding and ability to assess and master diverse information technologies, ability to manage most types of data (documents, tables, databases, geographic data and  maps).

	D3
	Ability to work in team sharing the responsibilities with colleagues, consult specialists from the other fields. Efficient time planning and organisation of works.

	D4
	Capability of clear, reasoned and correct communication of scientific and applied information in oral and written form for different audiences.

	D5
	Capability in searching of scientific information in primary and secondary sources including search in the internet and digital information systems, skills for selection of useful data in integral information flow.

	D6
	Capability for postgraduate studies.


[image: image3.png]B. pnys.real

A s0c.&org

D.pres




Fig. 2. Weights of knowledge-related objectives of the programme within GI S&T Body of Knowledge

Objectives of the programme courses supplement each other and match the objectives of the study programme. Direct links of the course objectives to the programme objectives are presented in the Table 3.The knowledge related objectives of Cartography Master programme are fully covered by the the individual courses and very well balanced according to international GI S&T Body of Knowledge evaluation performed in October 2010 (Figure 2). We are getting positive feedback from the stakeholders in Lithuania and from foreign colleagues after presentations at various scientific events.
The aims, goals and objectives of the study programme, as well as other relevant information,  are published on the website of the Cfc (www.kc.gf.vu.lt) and in informational materials published by Vilnius University.
Table 3. Links of individual courses with the objectives of the programme

‘X’ – principal objective of the course, ‘+’  – indirect objective of the course

	Semester
	Name of the course
	Objectives of the programme

	
	
	A. Knowledge    
	B. Cognitive skills
	C. Practical skills
	D. Transferable skills

	
	
	1
	2
	3
	4
	5
	6
	1
	2
	3
	4
	5
	6
	1
	2
	3
	4
	5
	6
	1
	2
	3
	4
	5
	6

	I
	Database design
	+
	x
	+
	x
	+
	+
	+
	
	+
	+
	x
	+
	+
	+
	x
	+
	+
	+
	+
	+
	+
	+
	+
	+

	I
	Cartographic software
	
	+
	+
	x
	
	+
	
	
	
	+
	
	+
	x
	+
	x
	
	
	+
	+
	x
	+
	+
	+
	+

	I
	Cartology
	x
	
	
	
	x
	
	+
	+
	+
	x
	
	+
	
	
	
	+
	
	
	
	
	
	x
	x
	+

	I
	Methodology of scientific research
	x
	+
	
	
	x
	x
	x
	x
	x
	x
	+
	x
	
	
	
	x
	+
	x
	+
	
	+
	x
	x
	+

	I
	Topography
	+
	+
	x
	x
	+
	+
	
	
	+
	
	
	+
	x
	
	x
	
	
	+
	
	x
	
	
	+
	+

	II
	Mathematical cartography
	+
	+
	
	x
	
	
	
	
	
	
	
	+
	x
	
	
	
	
	
	
	+
	
	
	+
	+

	II
	Cartographic information management
	x
	+
	x
	x
	x
	x
	x
	+
	x
	x
	x
	x
	x
	x
	+
	x
	x
	x
	x
	+
	x
	x
	x
	+

	II
	Cartographic communication
	x
	
	x
	
	x
	+
	+
	+
	x
	
	+
	+
	
	x
	
	
	
	
	
	
	
	+
	+
	+

	II
	Internet cartography
	+
	+
	+
	+
	X
	+
	
	+
	+
	+
	
	+
	+
	x
	x
	
	
	+
	+
	x
	
	+
	x
	+

	II
	Scientific project
	
	
	
	
	
	
	+
	+
	x
	x
	x
	x
	x
	+
	+
	x
	x
	x
	x
	x
	x
	x
	x
	x

	III
	GIS Methodology and Applications
	x
	x
	+
	x
	+
	+
	+
	+
	x
	x
	x
	+
	+
	+
	x
	x
	+
	+
	
	x
	+
	+
	+
	+

	III
	Special cartography
	+
	+
	+
	x
	+
	+
	
	
	
	+
	
	+
	+
	+
	+
	
	
	+
	
	+
	
	+
	+
	+

	III
	Map publishing technologies
	
	+
	X
	+
	
	+
	
	
	
	+
	+
	+
	x
	+
	
	
	
	
	
	x
	
	+
	+
	+

	III
	Methodology of mapping
	+
	x
	x
	+
	
	x
	
	x
	x
	x
	x
	x
	x
	+
	+
	x
	x
	x
	x
	+
	x
	x
	x
	+

	III
	Remote mapping
	+
	x
	
	x
	
	
	+
	+
	
	
	x
	+
	+
	+
	+
	
	
	
	
	x
	
	+
	+
	+

	IV
	Master seminar
	
	
	
	
	
	x
	+
	+
	x
	x
	x
	x
	
	+
	
	
	
	x
	x
	
	+
	x
	+
	+

	IV
	Master thesis
	
	
	
	
	
	
	+
	+
	x
	x
	x
	x
	x
	
	+
	x
	x
	+
	x
	x
	x
	x
	x
	x


Revisions of the programme objectives are performed by the programme committee every year, considering the changes in political, legal and organisational environment, competition, changes in job market. Suggestions from stakeholders (e.g., strengthening of GIS, geodesy parts, more practical training) are taken into account. Updates of individual course objectives are made continuously by responsible persons. Essential updates must be introduced to and approved by the programme committee. 
2.1.3 Conclusion

The aim, goals and objectives (learning outcomes) of the programme appear consistent, very modern, and are justified by the constant demand of the corresponding competences in this field in Lithuania. We continuously seek to adopt best practices from foreign study programmes. As the trend of stronger integration of cartography with GI science is observed worldwide, some revisions, e.g., introduction of more specific GI&T related learning outcomes may be considered in the future (2011–2013).

2.2 Contents of the programme
2.2.1 Study plan
The requirements for the programme contents and schedule are set by the order of Minister of Science and Education
, “The list of requirements for Master study programmes”. The Cartography Master study programme is a broadening study programme corresponds to the requirements indicated in this regulation (Table 4):

a) the volume of the study programme does not exceed 80 credits;

b) the number of courses does not exceed five in each semester;

c) 20 credits, i.e. exactly 25% of all time allotted for entire study programme, are allotted for preparation of Master thesis. 

d) the courses of deepening level makes up more than 60 % of the programme;

e) at least 20% of deepening level subjects must be taught by professors;

f) auditorium work amounts to not less than 40% and not more than 70% of total time in each semester (i.e., 16–28 hours per week);  

g) self-studies amount to not less than 30% of total time for all subjects. 
Table 4. Links between the subjects of deepening level of Cartography Master study programme and the courses of the undergraduate programmes.
	Semester
	Name of the deepening course
	Auditorium work

(total 1104 hours)
	Link to FNS undergra-duate study courses
	Deepening of the undergraduate courses/knowledge

	
	
	hours
	%
	
	

	I
	Cartographic software
	96
	8,7
	Deepening Broadening
	GIS basics, Computer science

	I
	Cartology
	80
	7,2
	Deepening
	Thematic cartography

	I
	Methodology of scientific research
	48
	4,3
	Deepening Broadening
	Scientific projects, Methodology of ecogeographic research

	II
	Mathematical cartography
	80
	7,2
	Deepening
	GIS basics, Thematic cartography

	II
	Cartographic communication
	64
	5,8
	Deepening
	Elements of cartography

	II
	Internet cartography
	64
	5,8
	Deepening
	GIS basics, Computer science basics

	III
	GIS Methodology and Applications
	96
	8,7
	Deepening
	GIS basics, Methodology of ecogeographic research , All/chosen geographic specialisation courses 

	III
	Special cartography
	80
	7,2
	Deepening
	GIS basics, Thematic cartography

	III
	Methodology of mapping
	80
	7,2
	Deepening
	GIS basics, Thematic cartography, Scientific projects, All/chosen geographic specialisation courses

	IV
	Master seminar
	48
	4,3
	Deepening
	Scientific projects, All/chosen geographic specialisation courses

	
	
	736
	66,8
	
	


160 hours, i.e., 21,7% of the deepening level subjects are taught by professors.
Table 5. Links between the subjects of broadening level of Cartography Master study programme and the courses of the undergraduate programmes.

	Semester
	Name of the deepening course
	Auditorium work

(total 1104 hours)
	Link to FNS undergra-duate study courses
	Broadening aspect

	
	
	hours
	%
	
	

	I
	Database design
	96
	8,7
	Broadening
	Computer science, mathematics

	II
	Cartographic information management
	80
	7,2
	Broadening

Deepening
	Business planning, project management, system analysis

	III
	Remote mapping
	48
	4,3
	Broadening
	Computer science, remote sensing, GIS

	
	
	224
	20,2
	
	


Table 6. Links between the applied subjects of Cartography Master study programme and the courses of the first cycle study programmes.

	Semester
	Name of the deepening course
	Auditorium work

(total 1104 hours)
	Appplied skills relevant to the FNS undergraduate study courses

	
	
	hours
	%
	

	I
	Topography
	64
	5,8
	Topography field practice. GIS basics, Thematic cartography 

	III
	Map publishing technologies
	80
	7,2
	GIS basics, Thematic cartography

	
	
	124
	13
	


Table 7. Schedule of the Cartography Master programme

L – lectures, W – seminars/workshops,
Pr – practical classes.

 
	 
Code
	 
Subject (course)
	Credits
	Number of contact hours per semester
	 
Teacher:

title (degree), name and surname                                                                                                                                                                                                                                                                                                                                                                                                     

	 
	 
	 
	L
	W
	Pr
	 

	1
	2
	3
	4
	5
	6
	7

	I semester

	

	INDB 7117
	Database design
	5
	48
	-
	48
	Ass. Prof. G. Beconytė

	INKP 7117
	Application programming for spatial data systems
	5
	48
	-
	48
	Ass. Prof. A. Bautrėnas

	CKTL 7112
	Cartology
	4
	48
	32
	-
	Prof. A.Česnulevičius

	FMDM 7113
	Methodology of scientific research
	3
	32
	16
	-
	Ass. Prof. M.Jankauskaitė

	CTGŽ 7122
	Topography
	3
	32
	-
	32
	Ass. Prof. A. Bautrėnas

	I semester total
	20
	384

	II semester

	CMKR 7122
	Mathematical cartography
	4
	48
	-
	32
	Ass. Prof. A. Pilipaitis

	CKIN 7112
	Cartographic information management
	4
	48
	-
	32
	Ass. Prof. G. Beconytė

	CKKM 7112
	Cartographic communication
	3
	48
	-
	16
	Ass. Prof. M.Dumbliauskienė

	MPRN 7112
	Scientific project
	6
	-
	-
	-
	Ass. Prof. A. Pilipaitis

	CINT 7112
	Dissemination of cartographic information on the Internet
	3
	32
	-
	32
	Ass. Prof. A. Bautrėnas

	II semester total
	20
	288 

	III semester
	 

	CGIS 7117
	GIS Methodology and Applications
	5
	48
	-
	48
	Dr. A. Šermokas

	CSPK 7112
	Special purpose maps
	4
	48 
	​-
	32
	Dr. J.Vaitkevičienė

	CŽPT 7112
	Map publishing technologies
	4
	48
	-
	32
	Ass. Prof. A. Bautrėnas

	CŽSM 7112
	Methodology of mapping
	4
	32
	-
	48
	Prof. A.Česnulevičius

	CNKR 7127
	Remote mapping
	3
	32
	-
	16
	Ass. Prof. A. Pilipaitis

	III semester total
	20
	384 

	IV semester 

	MSMR 7112
	Master seminar
	3
	-
	48
	-
	Ass. Prof. A. Pilipaitis

	MDRB 7112
	Master thesis
	17
	 
	

	
	
	

	IVsemester total
	20
	48 

	OVERALL
	80
	1104


Table 8. Schedule of the Cartography Master programme from September 2011 (plan)
L – lectures, W – seminars/workshops,
Pr – practical classes.


 
	 
Code
	 
Subject (course)
	ECTS credits
	Number of contact hours per semester
	 
Teacher:

title (degree), name and surname                                                                                                                                                                                                                                                                                                                                                                                                     

	 
	 
	 
	L
	W
	Pr
	 

	1
	2
	3
	4
	5
	6
	7

	I semester

	

	INDB 7117
	Database design
	7,5
	48
	-
	48
	Ass. Prof. G. Beconytė

	INKP 7117
	Application programming for spatial data systems
	7,5
	48
	-
	48
	Ass. Prof. A. Bautrėnas

	CKTL 7112
	Cartology
	6
	48
	32
	-
	Prof. A.Česnulevičius

	FMDM 7113
	Methodology of scientific research
	4,5
	32
	16
	-
	Ass. Prof. M.Jankauskaitė

	CTGŽ 7122
	Topography
	4,5
	32
	-
	32
	Ass. Prof. A. Bautrėnas

	I semester total
	30
	384

	II semester

	CMKR 7122
	Mathematical cartography
	6
	48
	-
	32
	Ass. Prof. A. Pilipaitis

	CKIN 7112
	Cartographic information management
	6
	48
	-
	32
	Ass. Prof. G. Beconytė

	CKKM 7112
	Cartographic communication
	4,5
	48
	-
	16
	Ass. Prof. M.Dumbliauskienė

	MPRN 7112
	Scientific project
	9
	-
	-
	-
	Ass. Prof. A. Pilipaitis

	CINT 7112
	Dissemination of cartographic information on the Internet
	4,5
	32
	-
	32
	Ass. Prof. A. Bautrėnas

	II semester total
	30
	288 

	III semester
	 

	CGIS 7117
	GIS Methodology and Applications
	7,5
	48
	-
	48
	Dr. A. Šermokas

	CSPK 7112
	Special purpose maps
	6
	48 
	​-
	32
	Dr. J.Vaitkevičienė

	CŽPT 7112
	Map publishing technologies
	6
	48
	-
	32
	Ass. Prof. A. Bautrėnas

	CŽSM 7112
	Methodology of mapping
	6
	32
	-
	48
	Prof. A.Česnulevičius

	CNKR 7127
	Remote mapping
	4,5
	32
	-
	16
	Ass. Prof. A. Pilipaitis

	III semester total
	30
	384 

	IV semester 

	MSMR 7112
	Master seminar
	4,5
	-
	48
	-
	Ass. Prof. A. Pilipaitis

	MDRB 7112
	Master thesis
	25,5
	 
	

	
	
	

	IVsemester total
	30
	48 

	OVERALL
	120
	1104


2.2.2 Contents and logics of the programme
All courses of the Cartography Master programme are obligatory. The schedule is designed in order to achieve all programme objectives and maximal efficiency in:

a) applying knowledge and skills from one course to the following courses;

b) using benefits of dynamic skill transfer between parallel courses that stimulates development  of cognitive and transferable skills. 

The deepening and broadening courses taught in the first semester are all necessary to acquire professional knowledge and skills that are used in two project-oriented courses (Cartographic information management team project in the 2nd semester and Methodology of mapping individual project in the 3rd  semester). Database design and Application programming for spatial data systems courses intertwine adding value to both courses. Cartology and Methodology of scientific research give strong theoretical background for independent research. Topography course is useful to enhance knowledge on existing national, institutional and municipal databases, to renew basic mapping skills and to paralelly test practical skills acquired in Application programming for spatial data systems courses
In the second semester the most complex and difficult courses are taught. Cartographic information management, Cartographic communication and Dissemination of cartographic information on the Internet courses also intertwine in terms of methods and transferable knowledge. They all include full scale practical projects that force students to develop ability to apply all professional knowledge and skills acquired before and during ongoing lectures and practicals. The students learn to switch between different mapping technologies. Cartographic information management course gives good understanding of system analysis and project management that are the weak points of most undergraduate programmes. Mathematical cartography gives deeper knowledge and ability to understand the interaction of cartographic components and types their transformations. All these courses directly impact quality of the scientific research.

The third semester includes courses related to particular important aspects that could not be deeply understood without previous courses:  Special purpose maps and Remote mapping. GIS Methodology and Applications course is about application of GIS analysis and modelling in various fields of ecologic and social research, deepening the knowledge on corresponding geographic or other undergraduate level disciplines (e.g., hydrology, geology, geomorphology, archaeology, social geography etc.). Map publishing technologies applied course requires knowledge of almost all 1st and 2nd semester deepening courses and adds knowledge and skills of finalizing and communication of cartographic information. Methodology of mapping course connects and summarises everything in theoretic lectures and individual practical full-scale mapping projects (different from principal scientific research). 

The fourth semester is exclusively for finalising Master theses. 3 months ERASMUS study visits are recommended for this semester. 

Almost all courses contain parts oriented to the specifics of the two major segments of the labour market 

a) State and municipal institutions and enterprises segment – information on existing databases, legislation, policies and procedures; 

b) Data collecting and processing business segment – methods and technology of specific data management.

Detailed descriptions of the courses are presented in the Annex 3.1.

The scientific research project is performed continuously from the first semester according to requirements and recommendations published in the CfC website (in Lithuanian only)
. Scientific research projects are carried out following the individual plan made for a student together with his/her supervisor. It results in Master thesis and is presented in the end of the 2nd and 3rd semesters as Scientific project presentation.  Master Seminar in the 4th semester is planned to support better preparation of  Master thesis and its defence.
The requirements for Cartography Master thesis correspond to those defined “The list of requirements for Master study programmes”. Master thesis is presented for public defense. The commission evaluates qualification of the student in accordance with the goals of the programme. 

It consists of five members with scientific degrees; only one of them can be involved in the study programme. The chair is invited from other institution.

The Master thesis evaluation criteria are (% of the evaluation mark):

1. Scientific originality and novelty of the research (30);

2. Consistency and accuracy of the research (30);

3. Correctness and practical value of the results (30);

4. Presentation quality (10).

The final mark is average of evaluations by the commission members and if necessary, approved by the chair after discussion.

The Cartography Master programme produces two types of specialists: 

a) broad profile geographic information  specialists that graduate from the University with the first and second stage degrees in Geography and Cartography studies;

b) specialists of geographic information in a particular thematic field  who have earned their first degree in that (non-geographic) field of studies,  e.g., other physical sciences, biomedical or social sciences, and the second degree  in Cartography only.

Due to relatively small number of students highly individual approach and problem oriented training is feasible and is efficiently realised in the programme. 
2.2.3 Conclusion

The programme content and schedule do not violate requirements set by legal regulations. It allows achieving the goals and objectives to adequate extent. The content is generally up-to-date, nevertheless due to rapid developments in the study area it has to be continuously revised and updated.  Some problems and possibilities of particular course contents have been identified before and during the self-assessment. The corresponding changes will be introduced into the programme in years 2011–2013, partly financed by the EU funded project VP1-2.2.-ŠMM-09-V-01-004:

· expanding the contents of “Cartographic information management”;

· expanding the contents of “Cartographic software” course into: “Application programming for spatial data systems”; 

· expanding the contents of “Internet cartography” into “Cartographic information dissemination on the Internet”;
· expanding the contents of “Topography” course  to form: “Georeference base management”. 

2.3 Academic staff
2.3.1 Recruitment
Academic staff involved in the Cartography Master programme consists of (Table 9. Academic staff):

1. Three permanent positions at the CfC;

2. Staff from other departments of the FNS (4 persons) and other faculties (1 person).  

Table 9. Academic staff

	No.
	Title (degree)
	Name and surname
	Position

	1. 
	Assoc. Prof., Dr.
	Artūras Bautrėnas
	Permanent full-time, CfC

	2. 
	Assoc. Prof., Dr.
	Giedrė Beconytė
	Permanent full-time, CfC

	3. 
	Assoc. Prof., Dr.
	Albinas Pilipaitis
	Permanent full-time, CfC

	4. 
	Assoc. Prof., Dr.
	Antanas Brazauskas
	Permanent full-time, FNS

	5. 
	Assoc. Prof., Dr.
	Marytė Dumbliauskienė
	Permanent full-time, FNS

	6. 
	Prof., Dr. Habil. 
	Algimantas Česnulevičius
	Permanent part-time, FNS

	7. 
	Assoc. Prof., Dr.
	Margarita Jankauskaitė
	Permanent part-time, FNS

	8. 
	Dr.
	Albertas Šermokas
	Permanent part-time, VU

	9. 
	Dr. 
	Jelena Vaitkevičienė
	Permanent part-time, CfC


Dr. Albertas Šermokas is CEO of one of the biggest software enterprises in Lithuania “Sintagma”. Dr. Jelena Vaitkevičienė is data engineer at SE “GIS-Centras” and has significant  work experience in land surveying. Dr. Giedrė Beconytė is a part time system analyst and head of a department at SE “GIS-Centras”. Their industry and institutional experience is very important for training modern specialists according to the programme objectives. 

Prof. Algimantas Česnulevičius is a head of department at Vilnius Pedagogical University. Dr. Margarita Jankauskaitė is a head of a department at the Institute of Geology and Geography  of the Nature Research Centre. Their research and training experience in other organisations also adds value to teaching at CfC. 
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Fig. 3. The age structure of the academic staff.

Information on the academic staff members is presented in Annex 3.2 (the list that includes information on research interests, courses taught, work/teaching experience and work load) and Annex 3.3 (CV’s). 

In 2006–2010 five more scientific research advisers from other institutions have been involved in supervising Master theses together with the above listed academic staff members. PhD students are also involved in teaching – they assist by their competence during lectures and practical classes. 
There were no permanent staff changes during the last five years. Since 2005 Prof. Paulius Kavaliauskas quit teaching Master seminar due to big work load in his department. He was replaced by Ass. Prof. Albinas Pilipaitis. Dr. Jelena Vaitkevičienė was invited to replace Albinas Pilipaitis for Special purpose maps course that is directly related to her research and PhD thesis. 
The changes had only positive effect on actual quality of the courses, but removal of one professor made the programme to barely meet the formal requirement that 20% of deepening level subjects must be taught by professors. Considering the changes in the staff attestation requirements that have in 2010 created barriers for professorship of very experienced and internationally recognized scientists and generally are sharply criticized by the scientific community, we are put into dilemma: showing better performance in meeting the formal requirement (employing more professors) or seeking best quality of teaching (employing people with up-to-date experience in the field). 
The most sensitive issues that impact staff recruitment and qualifications are not specific to the Cartography Master programme but rather caused by national and university level policies and affect all study programmes:

1. Inadequate academic salary rates. In GIS and cartography business in Lithuania average salary for a person with associate professor qualification (i.e., system analyst or project manager in industry) is two to three times higher than what university offers. Due to continuous demand for such specialists in Lithuania, all younger staff members have second jobs or are involved in non-academic projects that become their main source of income. Meanwhile in the CfC we have done our best using maximum of the current staff experience and professional relations  outside the university to improve their academic performance and getting benefits for the study programme (graduate placement, donated software, guest lectures etc.). However, that does not solve the problem of attracting new top level professionals and talented young researchers to the University.  
2. Unbalanced and formal requirements for scientific production and teaching work load that is also closely related to the before described problem.  The requirements for scientific activity almost equals to that for the full-time researchers. As much time is spent on getting articles published in ‘right’ journals as on actual research that could bring significant social and economic benefits to the country. Actual quality of teaching is not included in assessment for attestation. 
Due to those issues, the age structure, formal qualification and scientific performance of the staff is not as perfect for a modern programme as it could be expected. However, due to programme management efforts, it is much better than it could be considering the above mentioned issues.  In 2011, dr. Jelena Vaitkevičienė joined the permanent CfC staff, that allows expecting same intense scientific activity in the future. 
2.3.2 Qualifications
All academic staff meets qualification requirements listed in the above mentioned order of Minister of Science and Education, “The list of requirements for Master study programmes”. During the last five years (2006–2010) the permanent academic staff of the CfC published two textbooks and 71 article in scientific journals, participated in 22 qualification courses, 20 scientific events and 11 research projects.
The staff members participate in various scientific events and programmes (Table 1 of Annex 4), research and applied projects (Table 2 of Annex 4) and qualification courses (Table 3 of Annex 4) relevant to the programme. Most of the staff are members of Lithuanian Cartographic Society and participate in scientific activities of the umbrella organisation International Cartographis Association (ICA). The staff was actively involved in preparation of the National Atlas of Lithuania, several atlases for schools, various thematic maps published by highly prestigious publishing houses. 

Different qualification courses for cartographers are offered by partner companies (JSC “HNIT-Baltic), software providers (ESRI, Adobe). Some general courses are offered by Vilnius University. 

Almost every year international scientific events are organised by the programme staff in Vilnius: Vilnius Seminars on Cartosemiotics in 2003, 2004, 2005, 2007, 2009 and 2011. They resulted in three issues of reviewed international scientific publication edited by the staff of the CfC together with foreign colleagues. 

Two very successful national conferences organised by the programme staff were directly related to the goals of the study programme: „Improvement of cartographers‘ training quality“ (2004) and  „Formation of strategy of education and vocational training of geographic information professionals for development of information society“ (2007).
International co-operation is very intense. It includes mobility visits (G.Beconytė and A.Česnulevičius) to Dresden Technical University and to Carinthia University of Applied Sciences,   and hosting visits of Dr. Alexander Wolodtschenko  from Dresden Technical University (every year in 2006–2011). CfC has also hosted visits of colleagues from Carinthia University of Applied Sciences (2009, 2010 and 2011) and several individual lectures by visiting leading scientists outside the ERASMUS partnership framework. 
An extensive staff Leonardo da Vinci short-time mobility programme has been carried out in 2006–2007 (7 countries, 9 institutions visited). Small joint groups of specialists visited the outstanding GI education/development centres in European states. They adopted the experience and knowledge from foreign organization in order to develop the model of GI training in Lithuania. Acquired knowledge was also used for improvement of particular courses of the programme.
Generally the ratio of sent and received lecturers is about 1:2,5. Due to work load during semesters,  mobility of the lecturing staff is basically limited to 1 week visits, i.e., 5–8 hours of  theoretical and practical lectures. 

2.3.3 Conclusion

Meanwhile the staff is still highly qualified, active and personally motivated. The biggest formal difficulty is related with the required involvement of full professors, especially in the future when some staff members retire.  The risk to lose or never attract young perspective specialists who are getting good job offers from companies cannot be ignored. Efforts must be made to achieve changes in the regulations and to attract new people to the programme that is difficult due to insufficient financing, big work load and inadequate qualification requirements. The possibilities of positive changes in regulations and financing are rather vague. 

2.4 Resources
2.4.1 Facilities 

Auditoriums and laboratories in the Faculty of Natural Sciences are used to implement Cartography Master study programme 

Table 10. Main auditoria and laboratories of the FNS used for Cartography Master study programme 

	Room No.
	Premises
	Workplaces / PC WP

	Courses

	116
	Laboratory
	8/1
	Mathematical cartography

Special purpose maps
Remote mapping

	220
	Laboratory
	10/5
	Cartology

Methodology of scientific research

Topography

Mathematical cartography

Internet cartography

Map publishing technologies

Methodology of mapping

Scientific project 

	301
	Laboratory/Auditorium
	10/3
	Cartographic software

Cartology

Topography

Dissemination of cartographic information on the Internet 
Special purpose maps
Methodology of mapping

Scientific project

	308
	Auditorium
	12/5
	Database design

Application programming for spatial data systems

Cartology

Methodology of scientific research

Topography

Mathematical cartography

Cartographic information management

Cartographic communication

Dissemination of cartographic information on the Internet 
GIS Methodology and Applications

Special purpose maps
Map publishing technologies

Methodology of mapping

Remote mapping
Master seminar
Scientific project

	314a
	Computer class
	11/11
	Database design

Cartographic information management

Cartographic communication

Scientific project

	203
	GIS lab.
	12/12
	Application programming for spatial data systems

Topography 
Scientific project


Other audioriums of the FNS are occasionally used for guest lectures, joint workshops etc. For improvement of practical skills and preparing the final research projects computer laboratories at SE “GIS-Centras” may be used.  

The facilities basically meet hygienic and safety requirements and are equipped with modern stationary and portable aids for multimedia demonstrations. Every year the FNS renews some auditoria and laboratories at the Faculty. For large scale renovations huge investments are needed, and some of them are planned for 2011 in the projects supported by the EU. Renovation of laboratory No.116 is going on.
2.4.2 Internship (practice)
The practice had been a part of the programme until 2004 when it was removed following the recommendation of the external assessment. Our social partners occasionally provide workplaces for the students who are interested in practical experience as addition to the study programme.
2.4.3 Hardware

The students have access to all hardware of the CfC and FNS and to the optical cable and wireless Internet. They are also allowed to use their personal computers for the studies.

Table 11. Hardware used for Cartography Master study programme 

	Room No.
	Premises
	Workplaces / PC WP

	Additional equipment

	116
	Laboratory
	8/1
	1. Stereoplotter TopocartD

2. Stereocomparator

3. Stereoskope 

4. Computer block "P III 800"

5. Laser copier EPS-1050

6. Multimedia projector XD2000

7. GPS-III plus

8. Printer LaserJet SAMSUNG ML-1915

	220
	Laboratory
	10/5
	9. Plotter HP DesingJet 350c

10. Printer HP DeskJet 9300

11. Printer HP LaserJet 4v

12. Scanner HP Scanjet 4c A4

13. Scanner MUST ScanExpress A3

	301
	Laboratory/Auditorium
	10/3
	14. Tacheometer "Elta-50 R"

15. Optical rangefinder "CT-5" 

16. Plotter HP DesignJet 350c

17. Printer HP LaserJet 4v

18. Printer SAMSUNG LaserJet 3000

19. Scanner CanoScan 4400F A4

	308
	Auditorium
	12/5
	20. TV/VCR "Daewoo PR-14H3T

21. Digitizer

22. Topographic-geodetic equipment (theodolites, levels, hubs etc.)


Hardware is updated upon possibility, 10-15%, every year, purchasing new equipment or upgrading the old one. A large EU funded project allows completely replacing the meanwhile obsolete equipment of the computer class and purchasing modern photogrammetric stations that will be shared with other departments of the FNS. In 2010/11 other computer laboratories of the FNS are also temporarily used for practical classes.

2.4.4 Software
ArcGIS is the main GIS software used for teaching and projects. It is also the main commercial software used in Lithuanian state institutions and companies.
The Education Site License program provides CfC the right to use an unlimited number of licenses of the software products for teaching, research, or administrative purposes. The software includes:

ArcGIS Desktop 
· ArcInfo

· ArcEditor

· ArcView

· ArcGIS 3D Analyst Extension

· ArcGIS Geostatistical Analyst Extension

· ArcGIS Network Analyst Extension

· ArcGIS Publisher Extension

· ArcGIS Schematics Extension

· ArcGIS Spatial Analyst Extension

· ArcGIS Tracking Analyst Extension

· ArcGIS Workflow Manager

· ArcScan for ArcGIS Extension

· Maplex for ArcGIS Extension

ArcGIS Mobile 

ArcGIS Server

· ArcGIS Server Enterprise

· Geostatistical Analyst, Network Analyst, and Spatial Analyst extensions

· Geoportal Extension

· Image Extension

· ArcGIS Workflow Manager Extension

· Schematics Extension 

Esri Production Mapping Solution

ArcIMS

ArcLogistics 
One year academic licence is also distributed on CDs and can be used by the students at home or portable computers every year. 
Other commonly used commercial cartographic software at the CfC:

Graphic and Web design:

· Adobe Acrobat

· Adobe Illustrator

· Adobe InDesign

· Macromedia web tools

CAD, geodetic, photogrammetric software:

· AutoCAD

· CAD software "Spirit"

· Garmin "Trip & Waypoint Manager"

GIS software:

· Mapinfo GIS

·  “Easy Trace”

· "Raster Design".

For the learning purposes newest versions are not necessary. Therefore commercial software is upgraded upon possibility, averagely every 3–5 years.
Newest open source and trial cartographic software is recommended and newest products are widely used by the students ad the staff.

2.4.5 Other learning resources
Other resources include 

a) textbooks and scientific literature available at the library of the FNS and other libraries. Hereinafter we list the most important books available at the FNS; 

b) extensive access to scientific publications’ databases (http://www.mb.vu.lt/istekliai/) from the VU computers or using VPN (especially Sage Publications: Sage Journals Online, Science Direct (SciVerse), Academic Search Complete (EBSCO).
c) professional monthly journals “Geoinformatics”, “Geo: International”, “Arc User”, “ICA News”, “Geodezija ir kartografija”; ESRI Map Books.

d) maps, atlases and other cartographic materials stored at the CfC;

e) other online materials and courses, that are practically unlimited. Hereinafter we list only the most important virtual courses accessible to our students free of charge;

f) intense training courses occasionally offered free of charge by our social partners HNIT-Baltic (www.hnit-baltic.lt), e.g., 30 person/days in spring 2011. 
Digital resources are updated continuously. Every year we get 10–20 new books that are stored in the FNS library or at the CfC.

Table 12. Main textbooks  (in bold) and other scientific literature used in the programme.

	No.
	Author
	Title
	Year

	1. 
	Juozapavičius, Algimantas,
	Duomenų struktūros ir efektyvūs algoritmai: [vadovėlis] / Algimantas Juozapavičius.
	2007

	2. 
	Beconytė, Giedrė,
	Duomenys ir duomenų bazės kartografijoje: mokomoji knyga 
	2004

	3. 
	
	Research and theory in advancing : spatial data infrastructure concepts / Harlan Onsrud, editor.
	2007

	4. 
	Viliuvienė, Rita.
	Geografinės informacinės sistemos [Elektroninis išteklius] 
	2008

	5. 
	Tumas, Rimvydas,
	Aplinkos geoinformacijos sistemos [vadovėlis aukštųjų mokyklų studentams] / Rimvydas Tumas.
	2006

	6. 
	Paršeliūnas, Eimuntas,
	Geoinformacinės sistemos : duomenų bazės : mokomoji knyga / E. Paršeliūnas ; Vilniaus Gedimino technikos universitetas. Geodezijos ir kadastro katedra.
	1997

	7. 
	Kraak, Menno-Jan.
	Cartography: visualization of the geospatial data / Menno-Jan Kraak and Ferjan Ormeling.
	2007

	8. 
	Robert Laurini and Derek Thompson.
	Fundamentals of spatial information systems
	1999

	9. 
	Paul A. Longley
	Geographical information systems and science 
	2007

	10. 
	Heywood, Ian,
	An introduction to geographical information systems / Ian Heywood, Sarah Cornelius and Steve Carver.
	1999

	11. 
	Max J. Egenhofer, Reginald G. Golledge.
	Spatial and temporal reasoning in geographic information systems 
	1998

	12. 
	D. Maguire, M. Batty, M. Goodchild
	GIS, Spatial Analysis, and Modeling
	2005

	13. 
	Booth, Bob.
	Using ArcGIS™ 3D Analyst™ / Bob Booth.
	2005

	14. 
	Booth, Bob.
	Getting started with Arc GIS™ / Bob Booth and Andy Mitchell.
	2005

	15. 
	McCoy, Jill.
	Using ArcGIS™ spatial analyst / Jill McCoy and Kevin Johnston.
	2005

	16. 
	Shaner, Jeff.
	Editing in ArcMap™ / Jeff Shaner and Jennifer Wrightsell.
	2005

	17. 
	Brewer, Cynthia A.
	Designing better maps: a guide for GIS users
	2005

	18. 
	Ruzgienė Birutė
	Fotogrametrija.


	2008

	19. 
	George Vosselman and Hans-Gerd Maas
	Airborne and terrestrial laser scaning.


	2010

	20. 
	Dorling, Daniel,
	Mapping : ways of representing the World / Daniel Dorling, David Fairbairn.
	1997

	21. 
	Kemppainen, Hanna,
	On the formalization of the semantics of spatial objects.  
	1995

	22. 
	Minami, Michael.
	Using ArcMap™ / Michael Minami.
	2005

	23. 
	 ESRI
	Using ArcIMS.
	2005

	24. 
	 ESRI
	Using ArcPad™.
	2005

	25. 
	Aleta Vienneau.
	Using ArcCatalog™
	2005

	26. 
	  ESRI
	What is ArcGIS™ ?
	2005

	27. 
	Aunap, Raivo,
	The applicability of GIS data in detecting and representing changes in landscape : three case studies in Estonia / Raivo Aunap.
	2007

	28. 
	A. Dumbrauskas
	GIS praktikos darbai : metodiniai patarimai
	2007

	29. 
	Mačiūnas, Erikas,
	Strateginis triukšmo kartografavimas ir su triukšmo poveikiu susijusių duomenų gavimas : geros praktikos vadovas / Erikas Mačiūnas, Indrida Zurlytė, Valdas Uscila.
	2007

	30. 
	 
	Putting people and health needs on the map.
	2007

	31. 
	Tomlinson, Roger.
	Thinking about GIS : geographic information system planning for managers / Roger Tomlinson.
	2007

	32. 
	Tasha Wade and Sheily Sommer.
	A to Z GIS : an illustrated dictionary geographic information systems
	2006

	33. 
	Fischer, Manfred M., Manfred M.
	Spatial analysis and geocomputation [Elektroninis išteklius] : selected essays / Manfred M. Fischer.
	2006

	34. 
	Maantay, Juliana.
	GIS for the urban environment / Juliana Maantay and John Ziegler ; foreword by John Pickles.
	2006

	35. 
	Scally, Robert.
	GIS for environmental management / Robert Scally.
	2006

	36. 
	Rigaux, Philippe.
	Spatial databases : with application to GIS / Philippe Rigaux, Michel Scholl, Agnès Voisard.
	2005

	37. 
	Cory Fleming.
	The GIS guide for local government officials
	2005

	38. 
	A. John Kimerling
	Map use: reading and analysis / A. John Kimerling
	2009

	39. 
	Hay, David C.
	Data model patterns : a metadata map / David C. Hay. 
	2006

	40. 
	Jacob, Christian.
	The sovereign map : theoretical aprroaches in cartography throughout history / Christian Jacob.
	2006

	41. 
	Moore, James W.
	The road map to software engineering : a standarts-based guide / James W. Moore.
	2006

	42. 
	P.D.A. Harvey.
	The Hereford world map : medieval world maps and their context / edited by P.D.A. Harvey.
	2006

	43. 
	Rumsey, David.
	Cartographica extraordinaire : the historical map transformed / David Rumsey, Edith M. Punt.
	2004

	44. 
	Gaddis, John Lewis.
	The landscape of history : how historians map the past / John Lewis Gaddis.
	2002

	45. 
	Kennedy, Melita.
	Understanding map projections / Melita Kennedy and Steve Kopp.
	 2004

	46. 
	Rekus, Donatas.
	Georeferencinės duomenų bazės : mokymo(si) priemonė / [Donatas Rekus, Valdas Urbanavičius, Irina Pakrosnienė ; Kauno kolegija].
	2008

	47. 
	Bhangal, Sham.
	Flash MX 2004 jūsų rankose : raskite tai ko jums reikia / Sham Bhangal, Jen DeHaan ; 
	2005

	48. 
	Booch, Grady.
	The unified modeling language user guide / Grady Booch, James Rumbaugh, Ivar Jacobson.
	2005

	49. 
	Haining, Robert.
	Spatial data analysis : theory and practice / Robert Haining.
	2005

	50. 
	
	Linear referencing in ArcGIS : ArcGIS 9.
	2005

	51. 
	ESRI
	Geoprocessing in ArcGIS : ArcGIS 9.
	2004

	52. 
	Huxhold, William E.
	ArcGIS and the digital city: a hands-on approach for local government.
	2004

	53. 
	S. Sommer, T. Wade.
	A to Z GIS
	2006

	54. 
	R. Burke.
	Getting to know ArcObjects
	2003

	55. 
	Ch. Thomas.
	GIS For Decision Support
	2009

	56. 
	R. Tomlinson.
	Thinking About GIS
	2007

	57. 
	E. J. Napoleon.
	Thinking Spatially using GIS
	2008

	58. 
	R. Scally.
	GIS for Environmental Management
	2006

	59. 
	C. Fleming.
	GIS for Local Government Officials
	2005

	60. 
	ESRI.
	Linear Referencing in ArcGIS 
	2005


ESRI Virtual Campus online courses for deeper specialization in GIS methods are available as a part of ESRI Educational Site Licence:

1. Basics of the Geodatabase Data Model
2. Cartographic Design Using ArcGIS 9
3. Creating and Editing Geodatabase Features with ArcGIS Desktop (for ArcEditor and ArcInfo)
4. Creating and Editing Geodatabase Topology with ArcGIS Desktop (for ArcEditor and ArcInfo)
5. Creating and Editing Labels and Annotation
6. Creating and Integrating Data for Natural Resource Applications
7. Creating and Maintaining Metadata Using ArcGIS Desktop
8. Creating, Editing, and Managing Geodatabases for ArcGIS Desktop
9. Customizing ArcPad
10. Geocoding with ArcGIS Desktop
11. Geoprocessing with ArcGIS Desktop
12. Georeferencing Rasters in ArcGIS
13. HAZUS-MH Flood Model Output and Applications
14. Integrating User-Supplied Hazard Data into the HAZUS-MH Flood Model
15. Introduction to the HAZUS-MH Comprehensive Data Management System
16. Introduction to Urban and Regional Planning Using ArcGIS 9
17. Introduction to Using HAZUS-MH for Earthquake Loss Estimation
18. Introduction to Using HAZUS-MH for Hurricane Loss Estimation
19. Introduction to Using HAZUS-MH to Assess Losses from a Riverine Flood Hazard
20. Learning ArcGIS 3D Analyst
21. Learning ArcGIS Desktop (for ArcGIS 10)
22. Learning ArcGIS Desktop (for ArcGIS 9.2-9.3)
23. Learning ArcGIS Spatial Analyst
24. Linear Referencing with ArcGIS Desktop
25. Managing Lidar Data in ArcGIS
26. Spatial Analysis of Geohazards Using ArcGIS 9
27. The 15-Minute Map: Creating a Basic Map in ArcMap
28. Turning Data into Information Using ArcGIS 9
29. Understanding GIS Queries
30. Understanding Map Projections and Coordinate Systems
31. Using ArcCatalog: Tips and Tricks
32. Using Lidar Data in ArcGIS
33. Working with Geodatabase Subtypes and Domains
34. Working with Map Topology in ArcGIS
35. Working with Rasters in ArcGIS Desktop
2.4.6 Conclusion

The premises are satisfactory to comfortable. Heating and air-conditioning could be better, especially in the 308 auditorium.  There is even a surplus in specialised software, literature (though books are available mainly in a few or single copies), virtual courses and other virtual resources. Hardware and basic software is in principle sufficient, though its maintenance at the FNS is not sufficient; that means some of maintenance is transferred to the academic staff thus increasing their work load. 
2.5 Study process and evaluation
2.5.1 Student admission
Student admission to all Master study programmes at VU is centralized and organised by the VU Admission committee. General requirements for applicants are unified and available at the VU website
. Programme specific requirements are:
a) Bachelor degree in Geography, Geology, Ecology, Measurement Engineering, Environmental Engineering, Informatics or Computer Science; 
b) no entrance exams;

c) admission score is calculated as K = (10+BS-VSv)+2*(10+CS-VSv) +2*(10+D-Dv) where:

BS – the weighted average of the marks for general subjects of the programme;
VSv – the weighted average of all marks indicated in the annex of diploma except final thesis/final exam mark; 
CS – the weighted average of the marks for specialisation subjects of the programme;
D – the final thesis/final exam mark;
Dv – final thesis/final exam mark average for all the graduates;
The admission score includes the following (or equivalent) subjects: mathematics, physics, elements of astronomy or geophysics, elements of cartography, thematic cartography, topography, cartography and geography of Lithuania, land management. Equivalent subjects are determined individually by the programme committee. 
Cartography Master programme is still not as popular among the applicants as it could be expected. We find it due to its’ relative complexity and technological orientation that may appear difficult for the bachelors of the FNS. However, the programme attracts bachelors from other universities with very different background among which informatics, archaeology, biology, and transportation engineering can be mentioned. For those reasons motivation level is quite high. Analysis of the student enrolment to the programme of 2006–2010 shows that average competition to the state-funded places and admission scores are among the highest in the FNS (Table 13). All state-funded places have been so far 100% filled.
No special measures, besides standard “open door events”, flyers and announcements on the CfC website had so far been taken to increase the popularity of the programme. We intend to advertise it more intensely in the future.  

Table 13. Student competition and admission 2006–2010

	Year
	Candidates
	Admission

	
	
	Admitted
	% plan
	Score

	
	1st priority
	Total
	Competition
	
	
	Min
	Max

	2006
	9
	29
	3,63
	9
	112.5
	33,36
	41,32

	2007
	7
	26
	3,25
	8
	100
	26,53
	44,68

	2008
	6
	14
	1,6
	7
	87,5
	30,67
	47,87

	2009
	5
	24
	3,0
	8
	100
	28,91
	46,21

	2010
	8
	21
	2,1
	10
	100
	31,95
	44,49


All information concerning student admission is available on the VU Internet website (http://www.vu.lt). The admitted students receive all information concerning their studies at the University from corresponding administrative departments of the VU. Information on academic staff, courses, recommended literature, exams, possibility to study abroad and other important  information is presented during introductory meeting that is traditionally held on the first week of the semester. 
2.5.2 Study process
From the first year the students begin to attend lectures and start their research project.  A list of themes for research is suggested every year by the academic staff. The students can propose their own themes that are discussed with the staff and usually approved. Each research project has a scientific adviser who consults the student individually. In case of research theme bordering with other field (e.g., history, tactile mapping etc.), another adviser from other organisation is appointed. Ample time is given for the research project, planning the timetable in the way that some days are solely for the research.   
The ratio of theoretical and practical classes is 58% to 42%.  Self-studies averagely amount to about 50% of total contact hours. Thus the work load for the students is quite high. 
All programme courses are compulsory. Such decision was made by the FNS Board because the student groups are often too small to allow splitting into sub-groups without violating the minimal group size requirement. It is also logical considering the complexity of the programme and importance of all courses offered. 
All courses begin with detailed introduction and explaining the performance requirements and end-term evaluation model and requirements.
The timetable of exams during the session is made based on democratic principle; students suggest the order and the dates of the exams and they are approved by the lecturers and FNS administration as long as it is possible meeting formal requirements and having available premises. 
Examinations and thesis defence evaluations are graded in a ten-point system, 5 and higher being a passing grade and 4 and lower - a failing grade. The courses that do not end with examinations use the pass/fail system to test if a student has earned the credits allocated to it. A student passes when he/she proves that he/she assimilated not less than 60% of required knowledge scope.

For those who had failed in their exams another chance is given to retake the exam at the beginning of the next semester. The students can appeal against the exam evaluations. In that case the committee consisting of 3 teachers and 1 student analyses the issue individually and make decisions. There have been no cases of Cartography Master students’ complaint about exam results.
The studies end with public defence of Master thesis as the most important component of the programme. The requirements for the thesis and defence procedure are transparent, published on the Vilnius university website
 and CfC website and explained to the students at the very beginning of their studies. 
As the studies are problem-oriented and based on individual approach, practically no space is left for cheating. During exams the students are allowed to use any literature for references, but instead of re-citing, they have to demonstrate essential and individual understanding of the problem. The feedback from students clearly shows that such approach is appreciated and considered objective, even though it makes exams more difficult and evaluations somewhat lower. Master theses are checked against plagiarism automatically by the system implemented in the VU. 

All details of the study process are published and well explained on the VU website: http://www.vu.lt/lt/studijos/studentams/studiju_procesas/.

1.1.1 Students’ progress

General students’ progress and/or leaving their studies is monitored and controlled by the FNS administration. The progress in the most of the courses of the Cartography Master programme is assessed continuously by the lecturer and is reflected by cumulative exam marks. Due to small number of students, highly individual approach is possible, taking the students’ interests, specific experience, character and communication skills into account. It makes students more motivated, increases performance and result in better achievement of particular programme goals based on individual capacity. All students during the first lecture get acquainted with the methods and procedure of evaluation for each course.  
Generally performance of the students is high. The scores and ratings after the first semester sometimes differ from the admission scores. We believe it is mainly due to two reasons:
a) generally lower admission scores of bachelors with technical background who usually perform well during the studies;

b) relatively high admission scores of Vilnius Pedagogical University graduates who sometimes perform worse because of obviously higher education standards at the VU.

Average evaluation mark of master theses is 8,7 (in the last two years – 8,9). Master theses are stored in the CfC, the list of theses for the last two years is presented in Annex 5.

In 2006–2010 seven out of 26 graduates of the Cartography Master programme (27%) have demonstrated distinctive results and are among the best of the FNS graduates, among them two Magna cum Laude and one Cum Laude diplomas. 

Some admitted students leave their studies (Table 14). It always happen very early, 2nd semester being the latest. Most often such students attend only some first lectures or never show up at all. We believe they either a) realize that it was their wrong choice at the very start, or b) never actually intended to study but have some benefits from being at the university for one semester. As a rule, those students have the lowest admission scores. There was a single case of a student who left studies after the 1st semester, in two years was admitted again to the same programme and left studies again after the 2nd semester due to unrevealed personal reasons.  We have not received any complaints concerning the quality of studies or mentioning it as a reason of left studies. 
Table 14. Left studies statistics 2006–2010

	Admission year
	Admitted
	Graduated

(+2 years)
	Suspended studies
	Left studies

	
	
	
	
	immediately
	I semester
	II semester 

	2006
	9
	9
	0
	0
	0
	0

	2007
	8
	5
	0
	2
	1
	0

	2008
	7
	4
	1
	1
	1
	0

	2009
	8
	5 
	
	2
	0
	0

	2010
	10
	8 (expectancy)
	
	2
	0
	


2.5.3 Student mobility

Mobility of the students is high, especially considering the fact that most of the students already have jobs. The CfC has four valid ERASMUS agreements (Dresden Technical University, Carinthian University of Applied Sciences, Madrid Polytechnical University and University of Sevilla). The former two result in an intense exchange. CfC is becoming a popular place for the practical semester among the students of Dresden Technical University, Germany. Lithuanian students are more attracted by innovative GI management studies in Austria. A textbook in English was published in 2009 by G.Beconytė for the exchange students.

Table 15. Student mobility in 2006–2010

	Year
	Sent
	Country
	Programme
	Received
	Country
	Programme

	2006
	J. Špūraitė
	Sweden
	Summer school
	Th. Forner
Ph. Guenzer
	Austria, Germany
	Practical semester

	2007
	K. Gurja-novaitė

A. Žebelytė
	The Ne-therlands
	Summer practice
	R. Bartac

I.S.H. Silfsten
	Germany,

Finland
	ERASMUS

	2008
	A. Žebelytė
	Germany
	ERASMUS 
	R. Ruge

V. Dinh
	Germany,

France 
	ERASMUS

	2009
	I. Danieliūtė
	Austria
	ERASMUS
	M. Jaenisch
	Germany
	ERASMUS

	2010
	A. Ranonis
	Austria
	ERASMUS
	E. Weirauch
	Germany
	ERASMUS

	2011
	M.Džiautas
	Austria
	ERASMUS
	R. Beckert

M.Stransky
	Germany

Czhech
	ERASMUS

	Total
	6
	
	
	10
	
	


Two students and one graduate have been invited for summer work at innovative cartographic enterprise “Cartostudio” in the Netherlands. We have got most positive feedback from the CEO Paul Benjaminse on their performance. 

2.5.4 Student support and involvement
The students receive all general social and academic support from the University and the FNS. The programme committee includes a representative of students, suggested by the Students’ Council of the FNS, who participates in all the activity of the programme committee.  Students’  remarks as well as suggestions are taken into consideration while improving the programme. The students participate in all scientific, cultural and sport activities of the University. Hiking club is especially popular among Cartography students. Most of them are members of Lithuanian Cartographic society.

Some issues related specifically to Cartography Master programme can be listed.

1. The timetable is designed and modified taking students’ preferences into account (especially important for the students who have jobs).

2.  An impressing choice of professional literature on cartography and GIS in English is available at the library of FNS. Online lecture materials of several courses are continuously updated and available in Lithuanian. 
3.  The teaching staff permanently updates the information related to their courses. The students regularly get information on the changes, assistance in choosing and managing the software. 

4.  Due to relatively small number of students, the relationship between the students and the staff is very close and individual during all study process.  Thus the students, especially those coming from other schools, receive academic and methodological support all the time. Technical staff of the CfC also participates in the study process providing assistance to the students.   

5. Links between the CfC and many organisations in Lithuania is very strong. The students get assistance in contacting companies and institutions on their research issues and in finding jobs. They are invited to join Lithuanian Cartographic society thus integrating in the professional community very early.

6. International relationships are very well developed. With the help of the staff, it is very easy for the motivated students to participate in mobility, join activities of professional organisations or establish other international contacts. Students actively participate in scientific and public events organised by the CfC.
2.5.5 Graduate placement
The labour market for graduate cartographers can be roughly split into four major sectors:

c) State institutions and enterprises (National Land Service, Ministry of Environment, Centre of Registers, SE “GIS-Centras” etc.); 

d) Municipality institutions and enterprises;
e) Data collecting and processing business;
f) publishing houses and media. 

As described in 2.1.1, estimated demand for Cartography Master graduates is about 40 per year.
The employment rate among the graduates is very high, generally with the salary well above the average of Lithuania.  Most of them find jobs within one year after graduation, not uncommonly even before graduation. We see significant correlation between the graduates’ performance and motivation during studies and his/her current position. We keep in touch with the most of graduates who mostly are members or Facebook fans of Lithuanian Cartographic Society. 

Five graduates since 2003 (13%) are doctoral students in 2010 (five of them at the CfC); two hold  PhD degree. 
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Fig. 4. Graduate placement ratio by job relevance to Cartography Master qualification: absolute; percentage.

Table 16. Graduate placement (all years)
* – position not directly related with Cartography MSc qualification.
	No.
	Name, surname
	Graduated in
	Current employer

(last known, mostly 2010)

	1. 
	M. Bernotaitė 
	2003
	GIS company, Denmark

	2. 
	L. Bevainis 
	2003
	SE „Agricultural information centre“

	3. 
	S. Gudukas 
	2003
	Publishing House „Briedis“, cartographer

	4. 
	A. Jakniūnaitė 
	2003
	Financial enterprise „Finasta“

	5. 
	V. Patalavičiūtė 
	2003
	GIS company, Germany

	6. 
	J. Špūraitė 
	2003
	SE „Agriculture information centre“, head of department

	7. 
	G. Zenevičius 
	2003
	Private surveying company

	8. 
	N. Žukauskaitė 
	2003
	

	9. 
	L. Grižaitė 
	2004
	SE „Centre of Registers“

	10. 
	J. Konstantinova
	2004
	Department of Statistics, Senior GIS analyst,  doctoral student at CfC

	11. 
	A. Kryžanauskas 
	2004
	SE „GIS-Centras“,doctoral student at CfC

	12. 
	D. Šidlauskas 
	2004
	Private surveying company

	13. 
	K. Vanagas 
	2004
	JSC “Yglė”, Marketing Director*

	14. 
	J. Žikulinas 
	2004
	Nature Research Centre, PhD.

	15. 
	J. D. Budrevičius 
	2005
	SE „GIS-Centras“

	16. 
	J. Gruzdytė 
	2005
	SE „GIS-Centras“


	17. 
	V. Januškevičius 
	2005
	Centre for Military Cartography

	18. 
	G. Ovodienė 
	2005
	Vilnius Airport administration

	19. 
	A. Pieviškis 
	2005
	National Land Service

	20. 
	E. Kamarauskas 
	2006
	Private surveying company

	21. 
	L. Kauneckaitė 
	2006
	

	22. 
	V. Valaitė 
	2006
	Centre for Cultural Heritage

	23. 
	R. Viliuvienė 
	2006
	„Yandex“, information analyst

	24. 
	A. Kmeliauskas 
	2007
	SE „GIS-Centras“

	25. 
	R. Lumpickaitė 
	2007
	Publishing house

	26. 
	D. Ovodas
	2007
	Lithuanian Army Headquarters  officer, doctoral student at CfC

	27. 
	A. Žebelytė 
	2007
	Alytus municipality, GIS specialist                                                        

	28. 
	V. Čiutaitė 
	2008
	Centre for Cultural Heritage

	29. 
	R. Gaidelytė 
	2008
	SE „GIS-Centras“

	30. 
	K. Gurjanovaitė 
	2008
	SE „Agricultural information centre“

	31. 
	J. Ilgevičiūtė 
	2008
	SE „GIS-Centras“

	32. 
	R. Levinskas 
	2008
	Environmental Protection Agency under Ministry of Environment

	33. 
	G. Motiejūnas 
	2008
	Independent GIS expert and Web designer

	34. 
	E. Šerėnaitė 
	2008
	

	35. 
	V. Trakimas 
	2008
	Private surveying company

	36. 
	K. Žalys 
	2008
	SE „Agriculture information centre“

	37. 
	D. Danielius 
	2009
	Environmental Protection Agency under Ministry of Environment

	38. 
	R. Kutkaitė
	2009
	Vilnius Airport administration

	39. 
	N. Mačiulevičiūtė 
	2009
	Centre for Cartography

	40. 
	D. Naidičaitė 
	2009
	SE „GIS-Centras“

	41. 
	I. Ročiūtė 
	2009
	Centre for Cartography, doctoral student at CfC

	42. 
	A. Balčiūnas
	2010
	Centre for Cartography, doctoral student at CfC

	43. 
	A. Buiko
	2010
	SE „GIS-Centras“

	44. 
	P. Korotkich
	2010
	Public Enterprise „Nature Heritage Fund“

	45. 
	I. Kosinskaitė
	2010
	Lithuanian Hydrometeorology Service


2.5.6 Conclusion

The study process seems to be very agreeable to both teachers and the students. The level of students’ satisfaction is much higher than FNS average (83,3% satisfied students vs. 0 unsatisfied, the 4th best result at the FNS
), we are constantly getting positive comments concerning the entire process. A good students’ performance, their involvement in scientific activities, intense international cooperation and outstanding graduates’ employment rate give clear evidence of high quality of the studies. 
We intend to seek for higher competition (though it would also create some risks). In order to attract the best graduates of colleges, bridging courses should be offered in co-operation with other FNS departments. The outline of bridging courses has been prepared in 2009 but there is a delay in implementation due to big work load and lack of motivation of potential lecturers.
2.6 Management of the programme
2.6.1 Administration of the programme
There are four levels of the programme administration:

1. National level. Administration is performed by the Ministry of Education and Science by legal regulations of Master studies in Lithuania.

2. University level. General administration is performed by the Senate and the Rector of the VU that adapt state level regulations for internal management. At this level decisions related with study programme committee, personnel changes, specific qualification requirements are made. The control over study processes is performed by the Studies’ Department of the VU and by the Quality Management Centre of the VU.
3. Faculty level. The Board of the FNS analyses and approves the study programme and the  changes introduced by the Programme Committee. The administration of the FNS approves the  timetables of lectures and exams, forms the Committee for Master thesis defense that is approved by the Rector of the VU, co-ordinates study relationships with other faculties, international relationships, initiates internal quality surveys and assessment, provides recommendations concerning quality and efficiency of the study process.

4. Department (Centre) level. Administration is performed by the Programme Committee together with the Head of the CfC and academic staff members, in some important cases together with the academic staff of the Department of Geography and Land Management. At this level decisions are made concerning organisation of studies, quality management, advertising, website development, international relationships, co-operation with stakeholders, research and other projects, work load of the academic staff members, supervision of Master theses, changes and initial approbation of the programme and individual courses, and other issues.
The Programme Committee is directly responsible for quality control and update of the programme. It makes the decisions about scientific advisers and consultants and observes the progress in research practice and preparing the Master theses. The members of the committee are:

1. Albinas Pilipaitis, Assoc. Prof., Head of the Centre for Cartography – chairman;

2. Giedrė Beconytė, Assoc. Prof., member; 

3. Paulius Kavaliauskas, Prof., member;
4. Artūras Bautrėnas, Assoc. Prof., member;
5. Regina Prapiestienė, Assoc. Prof., member;

6. Mindaugas Pažemys, representative of the stakeholders;

7. Jurga Kuodytė-Dūdė, representative of the students.

Ordinary meetings and informal discussions have been carried out every year where the Programme Committee, FNS administration and academic staff could express their opinion concerning programme administration. Students actively participate in programme administration through their representatives at the Committee. General evaluation is positive regardless of some complaints about lack of unified approach, quality control and incentive system at the VU level. 
2.6.2 Internal quality assurance
Internal quality assurance is performed by the Programme Committee. There’s no formal framework of quality assessment at programme level as we think the quality assessment performed every semester by the Quality Management Centre of the VU is sufficient and unbiased (students’ evaluation of all programme courses are collected). A discussion on quality issues is included in agenda of all Programme Committee meetings and are correspondingly documented. Every Programme Committee member carries personal responsibility for quality improvement and is obliged to share the ideas and raise problems to the Committee.
Information on quality of the programme is collected every semester using the following methods:

· inquests performed by the VU including those organised by the Student’s Union;

· informal students’ feedback, ratings of academic staff members (continuously);

· interviews with social partners and other stakeholders;

· discussions with staff members and analysis of the studies’ results that take place at the beginning of every new semester; 
· opinion of graduates and student expressed in social networks and discussion forums (continuously).

Up to now analysis of all quality assessment allows asserting that Cartography Master programme has high ratings among the students, the involved staff and the foreign partners. The competences of graduates make them wanted by the employers and this fact is testified by an impressingly high employment rate. We have never ever received a generally negative evaluation of the programme or a particular course from the graduates (their brief and rather enthusiastic reviews are published at http://www.kc.gf.vu.lt/Graduates/Graduates.htm). The satisfaction level and motivation of the students is also very high despites big work loads and high performance requirements. 
All external changes are observed and quickly reacted to by the Programme Committee as well as by individual staff members. As a result of previous programme assesment recommendations of 2004 (Annex 3.5) the following changes have been implemented:

· Summer research practice was removed and the volume of programme reduced to required 80 credits;

· A student representative was included into the Programme Committee;

· Due to personal contacts new software has been donated by social partners, use of open source software increased; 

· Over 100 new publications in Cartography purchased or donated by social partners;
· Update of the software requires additional financial resources;

· Main premises including the library were renovated.
2.6.3 Conclusion

The management of the programme and internal quality assurance is fair. Relatively small number of students allows making it efficient with limited staff resources and sketchy procedures. We consider a possibility of developing a more formal and more extensive framework for quality assessment in the future but do not see it as a first priority task. We realize the need for more intense advertising of the programme and are preparing the measures. 
3 Annexes
1. Descriptions of courses
2. List of the academic staff 
3. Curricula vitae of the academic staff
4. Activities of the academic staff
5. List of defended Master theses (2009–2010)
6. Conclusions of previous programme assessment
Cartographic modelling


(A1, A3)





Analytical methods and spatial data (A2, A4)





Organisational aspects (A5)





Project management (A6)








�  Lietuvos Respublikos švietimo ir mokslo ministro 1998 m. sausio 9 d.įsakymas nr. 30 „Dėl mokslo sričių, krypčių ir šakų klasifikacijos“. � HYPERLINK "http://www.lmt.lt/AKTAI/tekstai/Klasifikacija_aktuali.doc" �http://www.lmt.lt/AKTAI/tekstai/Klasifikacija_aktuali.Ass. prof.�


� Feasibility Study. Development of Lithuanian Geographic Information Infrastructure (LGII) Project Preparation (2004). ASTEC Global Consultancy. Vilnius, 106 p.


� � HYPERLINK "http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=371048&p_query=&p_tr2" �http://www3.lrs.lt/pls/inter3/dokpaieska.showAss. prof._l?p_id=371048&p_query=&p_tr2�= 


� � HYPERLINK "http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2007:108:SOM:EN:HTML" �http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2007:108:SOM:EN:HTML� 
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� Outlined in accordance with  GI S&T Body of Knowledge: 
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� � HYPERLINK "http://www.kc.gf.vu.lt/StaffPages/apilipaitis.html" �http://www.kc.gf.vu.lt/StaffPages/apilipaitis.html� 


� Computer workplace that includes a stationary PC and basic software: Operating system (Windows or Linux), Office programs (MS Office or OpenOffice), Other free open source software (7Zip, Snipping Tool etc.).





� Computer workplace that includes a stationary PC and basic software: Operating system (Windows or Linux), Office programs (MS Office or OpenOffice), Other free open source software (7Zip, Snipping Tool etc.).





�� HYPERLINK "http://www.intranet.vu.lt/images/stories/studijos/priemimo_ataskaitos/II_pakopos_2010m._priemimo_taisykles.doc" �http://www.intranet.vu.lt/images/stories/studijos/priemimo_ataskaitos/II_pakopos_2010m._priemimo_taisykles.doc� 


� � HYPERLINK "http://www.vu.lt/site_files/SD/Studentams/SP/SRD/Baigiamuju_darbu_rengimo__gynimo_ir_saugojimo_tvarka.pdf" �http://www.vu.lt/site_files/SD/Studentams/SP/SRD/Baigiamuju_darbu_rengimo__gynimo_ir_saugojimo_tvarka.pdf� 


� according to the results of quality assessment performed by the Centre for assessment of study quality, VU in  2009/2010
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