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[. INTRODUCTION

Vilnius University (VU) has been founded in 157%e€TUniversity has 12 faculties, of which the
Faculty of Mathematics and Informatics is one o thArgest and has ten departments. The
departments are organized in such a way that fivehem are mainly within mathematics
(Differential Equations and Numerical Mathematidsconometric Analysis, Mathematical
Analysis, Mathematical Statistics, Probability The@and Number Theory), four are within
computer science (Computer Science, Computer Szidndathematical Computer Science,
Software Engineering), and one is in didacticshef two disciplines (Didactics of Mathematics
and Informatics).

Senate is the highest governmental authority ofavid approves the structure of the University.
The academic activities are managed by the redbor ie/responsible for the performance of the
University. Key issues of the University can alse addressed in the Council. Faculties,
institutes and study centres, jointly called “acade divisions”, are responsible for the
organization of studies. A faculty is managed bg ttean. Departments have autonomy in
solving the academic and scientific tasks set leyféiculty and the University. Departments are
led by their heads.

The Bachelor study programme $oftware Engineering has been registered in June 2002. The
programme belongs to the first level of universtydies, and results in the degree Bachelor of
Software Engineering. The programme is organized snplemented by the Faculty of
Mathematics and Informatics, with the departmentSoftware Engineering having the main
responsibility.

The study programme is evaluated according toMethodology for Evaluation of Higher
Education Sudy Programmes, as approved by Order No 1-01-162 of 20 Decemb&0 2f the
Director of the Lithuanian Centre for Quality Asse®nt in Higher Education, and to the
General Requirements of the First Degree and Integrated Sudy Programmes, as approved by
Order No V-501 of 9 April 2010 of the Minister feducation and Science of the Republic of
Lithuania. This evaluation report has been produmedn international Expert Team invited by
the Centre for Quality Assessment in Higher EdocatiThe report is based on analysis of the
assessment material submitted by VU, and on obSemgaand interviews on a site visit
conducted by the Team.

The site visit to the study programme took place28nNovember, 2013. During the visit the
Expert Team met and interviewed the administragtadf of the Faculty (on 26 November), the
group responsible for the self-evaluation rep@#achers and students of the study programme,
as well as alumni (graduates), employers and athenl partners of the programme. The Team
also observed the central support services of thgramme (classrooms, library, computer
classes and laboratories) and studied the studemisse works and Bachelor’s theses.

At the end of the site visit the Expert Team présénts preliminary findings and general
remarks to the staff responsible for the study pogne. After the visit the Expert Team
discussed its findings and produced this joint eatbn report.

The international Expert Team consisted of its Ghaiofessor Jukka Paakki (University of
Helsinki, Finland), professor Rolf Backofen (Unisity of Freiburg, Germany), professor Jerzy
Marcinkowski (University of Wroctaw, Poland), Vidaiozapawiené (employer representative —
social partner, Lithuania), and Lukas db&s Jakubauskas (student representative, Lithuania)
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As a general remark, the Expert Team was impresgdde language skills of the interviewees:
all the meetings were held in English and no t@osiwas needed during the visit.

. PROGRAMME ANALYSIS

1. Programme aims and learning outcomes

The Bachelor study programme on Software Engineering has been registered in 2002. The
previous external evaluation of the Programme taake in 2006. In 2009, the Programme was
accredited until the end of 2014. The Programmebleas constantly renewed and improved, the
latest renewal being made in 2013 due to changeshén national regulation of study
programmes. The renewal was mainly structural athehot affect the aims or learning outcomes
of the Programme.

The aims, objectives and learning outcomes of tlegi@amme are well defined, clear and

published in the websites of Vilnius University,cbdty of Mathematics and Informatics, and

Department of Software Engineering. The informai®accessible from the web, but scattered
in several locations.

The general objective of the Programme is to eduleghly qualified IT specialists who match
the needs of the Lithuanian economy, are capabpeasfucing software products and providing
software services, and can successfully competéTfgobs in the European Union and other
foreign countries. The learning outcomes and threatlum meet this objective by being broad
enough both in general contents as well as in afieaiion into software development.

The graduates of the Programme establish themselvidee labour market very successfully,

and are in most cases employed in accordance heétlaitns and objectives of the Programme;
according to a survey from June 2013, more tha% 8 4" year students have a job in software
development. On the other hand, good employmenhefstudents involves problems as well

since the main reason for drop out is starting dokwduring the studies. Based on the meeting of
the Expert Team with social partners, still morecliddors (and Masters) of Software

Engineering would be needed in the Lithuanian |lalmoarket.

The Programme is mainly implemented by the Faanidtiathematics and Informatics and its
departments of Software Engineering (main stakefrpl@Computer Science, Computer Science
II, Mathematical Computer Science, Didactics of Mamhatics and Informatics, Differential
Equations and Numerical Mathematics, Mathematiaalysis, and Mathematical Statistics. In
addition, the Programme involves staff from theufaes of Physics and Economics and from
the Institute of Foreign Languages.

On one hand, such a large number of participantsemd possible to provide a broad selection
of subjects in the Programme, but on the other hatrdduces problems in management and
coordination. The Expert Team has noticed cleardination and responsibility problems in the
Programme and finds it necessary to solve thest, dirall, by strengthening the role and actual
decision power of the Study Programme Committee dosuring the coherence of the
Programme.

From a governmental point of view into higher edimain Lithuania, Software Engineering

(“main field”) belongs to the group of “study fiedtdof Mathematics and Computer Science in
the “study area” Physical Sciences. This has impbos on the nature and profile of the Study
Programme which is by its context a member of tedamic disciplines in natural and exact
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sciences (and not, for instance, in social scigndasaddition to Software Engineering, the
Faculty of Mathematics and Informatics offers Bdoherogrammes also in the related fields of
Informatics, Information Technologies, and Bioinfatics. While there is unavoidable overlap
between these programmes, the Programme in Softiaagieering has its own distinctive
characteristics by concentrating on one of the melgvant sectors in IT industry, software
development.

In general, the aims and learning outcomes of tlogrBmme are consistent with the type and
(Bachelor) level of the studies and the qualifizasi provided. Also the name of the Programme,
as well as its learning outcomes, content and ficetions are compatible with each other.

2. Curriculum design

The curriculum of the Programme has been designedomply with the national General
Requirements of the First Degree and IntegratedySRrogrammes (2010), the Regulation for
Study Programmes at Vilnius University (2012), #mel Organizational Arrangements for Minor
Studies at Vilnius University (2012). A studenttbé Programme has two choices for obtaining
a Bachelor degree: (1) to complete the entire Rragre according to its requirements and get a
(single) Bachelor degree in Software Engineerimgl &) to complete just the compulsory part
of the Programme, conduct studies in a “minor” gtpdogramme and get a double Bachelor
degree with “major” in Software Engineering.

The Study Programme meets the legal requiremeritslaws:

— the volume of the Programme is 240 credits in ECHiBopean Credit Transfer and
Accumulation System) (minimum: 210 ECTS, maximudl ECTS)

— the volume of the compulsory and optional “modulas’educational components varies
between 10 and 30 ECTS (minimum: 10 ECTS)

— there are 2-6 course units per semester (maximuym: 7

— the volume of General University Studies, GUS,SECTS (minimum: 15 ECTS)

— the volume of subjects in the study field is 165TBEdminimum: 165 ECTS)

— the volume of the final Bachelor’s thesis is 15 BQminimum: 12 ECTS)

— the volume of professional practice as “practidatpment” is 15 ECTS (minimum: 15
ECTS)

— student workload per year is 60 ECTS and 1600 h@@€£CTS, 1600 hours)

— student workload per ECTS varies between 26 arttbes (25-30 hours)

— the volume of optional subjects is 60 ECTS (30-6&0E)

— about 42 % of teaching is allocated to contact i§85-60 %)

The curriculum is broad and covers most of the exibj that are internationally considered
essential for Software Engineering. There are emoofional subjects (60 credits in total,

including GUS) so that students can choose topies they personally find interesting or

relevant for their career. About 1/3 of the sulge@nhcluding practice, coursework, and thesis)
are in Software Engineering, 1/3 in the more gdnsrape of Computer Science, and 1/3 in
other disciplines (mainly Mathematics). The Exp&gam considers this as a good balance
between the core of the Programme and the clostdyed and more general topics. Also, the
scope of the Programme is sufficient to ensurehiagdhe learning outcomes.

The compulsory part of the curriculum consists 6fc2edits of MathematicdMathematics for
Software Engineering I-111, Discrete Mathematics, Mathematical Logic), 50 credits of general
Computer Science Computer Architecture, Procedural Programming, Algorithm Theory,
Algorithms and Data Structures, Object Oriented Programming, Object Oriented Programming
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[1, Database Management Systems, Computer Networks, Internet Technologies, Human
Computer Interaction), 50 credits of Software Engineeringpftware Engineering I-11, Software
Testing, Software Design, Software Development, Software Projects and Quality Management,
Software Process), 20 credits of transferable subject3 @nd Communication Skills, English
Language I-1I, Professionalism and Ethics), 20 credits of practical work Coursework,
Professional Practice), and 15 credits for Bachelor’s thesis.

The optional part of the curriculum contains Geheraversity Studies, Mathematics, Computer
Science, Physics, Management, Accounting, and laprinciple the selection is large and the
Study Programme provides enough room for individttedices. However, when interviewing
the students it was found out that all the optionadjects (courses) in the study plan are not
necessarily given to all the students: if the nundbestudents enrolled for a course stays below a
given threshold, the course will be cancelled, énldere are too many students enrolled, just a
limited number of them are actually registered. Hxpert Team finds this unacceptable since
the curriculum and the plan of the Study Progransima! be considered as a contract between
the University and the students, and considersdessary to regularly give all the courses
included in the curriculum.

The first year of studies does not contain Softwangineering at all but is devoted to more
general subjects, while the share of Software Eeging — as well as optional subjects —
increases and the share of general subjects desreashe study years 2-4. This arrangement
follows the traditional pedagogical approach ofdgi@ly moving from general knowledge into
more specialized and practical skills, and is qoaéural for software engineering as well. The
content of the Programme is in line with the lateshievements in software engineering and
software development technologies. The study stdbpe spread evenly over the semesters in
the programme plan, and their themes are not teygetihat is, there is no significant overlap in
the subject descriptions.

Some of the courses in Mathematics are tailoredaaiby for this Programme. This programme
in Software Engineering is not the first one wiglesific mathematical content, but in this case
the tailoring has not been completely succesdfigl:courses in Mathematics are too shallow and
exclude some of the central mathematical topick saedent in Physical Sciences has to master.
Therefore the Expert Team strongly recommends toadiately revise the mathematical part of
the curriculum by bringing the courses into a fammich is considered standard in Mathematics.
As a detall, the subjetathematical Analysis should be made compulsory.

These improvements in Mathematics will provide shiedents with better abilities to reach the
conceptual, analytical and foundational competemcelsided in the learning outcomes of the
Programme. The core content of the curriculum, \ilig exception of Mathematics addressed
above, is consistent with the type and (Bachelevgll of the Programme, and the content and
methods of the subjects are appropriate for theeaement of the intended learning outcomes.

During the site visit, the Expert Team has notideolwever, that the courses — and even the
exercises — are in many cases too much teached:baffen the teacher not only presents the

theory (in lectures) but also the solutions of ebsas to the students (in exercise sessions). This
is pedagogically not the best direction so teachimgt in general be made more student-centred
and interactive, and especially the exercises havae solved more by the students who also

shall present and explain their solutions to tlaether and to other students.

The number of Bachelor’'s theses is reasonably t8ghin 2012 and 86 in 2013. Based on the
final grades and the theses that were shown t&xpert Team, the quality seems to be good.
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However, most theses are not within the field & Brogramme, Software Engineering, but on
topics such as applied mathematics, databases, @&Morks, face recognition, colour
modelling, security, electronic and Internet comeeercommunication protocols, biosensors,
speech synthesis, video games, computer tomogragwocomputing, dynamic algorithms,
image analysis, and geometric modelling. This néedse changed such that the topics of most
Bachelor’s theses are in the core of Software Eeging.

3. Staff

According to Annex 2 of the self-evaluation repdtte Programme involves 56 teachers: 7
professors, 17 associate professors, 26 lectumats6 assistants. According to Annex 3, most
teachers have practical experience in the fiettieeifrom primary occupation or a “second job”

in a software company. The combination of acaddmickground and practical experience of
the staff is acknowledged by the Expert Team. Tlhsecrelationship of the Programme with a
prominent industrial sector could, however, be eietl even more, for instance by inviting

more experts from industry to give optional coursetheir special areas of expertise. Clearly,
there are enough teachers in the Programme toeeitslearning outcomes.

The Programme has teachers from 11 departmentber academic divisions of the University,
most of them from the Department of Software Engimg. Individual teachers in similar
subject areas of the Programme seem to meet aogsdithe content and learning outcomes of
their courses, but in general the coordinationhaf Programme with such a high number of
stakeholders is weak; as the self-evaluation reguntits, “the Study Programme Committee and
Department of Software Engineering that is respgwesifor the implementation of the
Programme have no direct impact on the lecturethedr academic divisions, except cases when
a problem occurs”. The Expert Team finds such fusidn of responsibilities unacceptable and
strongly recommends strengthening the role of thielysSProgramme Committee in coordination
and quality assurance of the Programme.

About 64 % of the subjects (calculated in credit® taught by scientists with PhD degree, so
the minimum legal requirement of 50 % is met. Miestchers have publications from the years
2008-2013. However, just a couple of teachers masearch background (publications) in the
scientific field of the Programme, Software Engmeg This problem is more severe on

Master’s level where research activities play ara¢mole, but the lack of scientific substance of
the teaching staff in Software Engineering intragkisome problems even on Bachelor’s level,
at least in the supervision of thematic Bacheltireses.

A related problem that seems to be common fohallGomputer Science programmes at Vilnius
University is the high age of staff. There are @2chers in this Programme who are more than
60 years old, and four teachers are already oveyedlds of age. Moreover, turnover of the
teaching staff is rather low. Software Engineeisg constantly and rapidly changing discipline,
so it is crucial to ensure that the staff of theglamme always has those qualifications that
match the current state of the art and practideerfield. Personal planning of the Faculty must
make sure that retiring teachers will be replacegdunger professionals and active researchers
in Software Engineering.

Concerning staff evaluation, the crucial factorrsedo be the number of publications listed in
the ISI Web of Science. This choice, while not gemade by the Faculty of Mathematics and
Informatics, is unfortunate for a couple of reasdfisst, the mere number of publications can
hardly be seen as a proxy of the quality of redeeéBecond, in general the ISI Web of Science is
losing — due to inflation in impact factors — itsefulness as a tool to measure scientific
achievements. And third, the ISI Web of Science heger been a proper tool to measure
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scientific achievements in Computer Science wheamymof the most prestigious venues of
publication (such as conferences) are excluded itodt the moment, the primary source for
measuring scientific value of publication venueS€omputer Science is the Microsoft Academic
Search service, so it is recommended to use thatsen addition to the ISI Web of Science.

4. Facilitiesand learning resources

The premises provided by the Faculty for the Pnogne are adequate both in their size and
quality. Teaching takes place in two locations,Natugarduko g. 24 / Saltipig. 1a (two
buildings next to each other) and at Didlaukio g. #he two locations are reachable by public
transport which, however, takes some time (rou@h40 minutes). However, the timetable of
the Programme is organized in such a way thatehehers and students in most cases do not
need to travel between the locations on the sameatal they reassured the Expert Team that
this is indeed the case. The problem of two sepdaaations will hopefully be solved in the
near future since the Faculty is supposed to getva building in 2017. If possible, the (new)
facilities should be adapted better for personk witlisability.

The Programme is well equipped with modern compuimfrastructure and resources. The
Faculty has four special laboratories (Mobile Apation Development Laboratory, Robotics
Laboratory, Networking Laboratory, Science and Bass Communication Laboratory) with
specialized hardware and software, as well as arsapputer with 2000 cores and 600 TB of
disk space. The buildings have wireless Internaneotion that is also available to students and
their personal devices. The Faculty invests aroR@@ 000 LTL annually for renewal and
updating of the IT equipment, and, for instancghenew computer classes have been set up in
recent years.

Each year, the Faculty invests between 17 000 &nd0OR LTL on material in its library. The
library is equipped well enough with literature @omputer Science, and there seems to be
enough up-to-date text books in Software Engingefion the students of the Programme. It can
also be positively noted that the library has asdeshe ACM and IEEE digital libraries, which
gives the students the possibility to read the mestnt journals and conference proceedings in
Computer Science (and Software Engineering). Stedesve reported that most of the material
they need is accessible to them on-line.

As mandated by the general legal requirementsctineculum of the Programme includes 15
credits of professional practice. The practicedscmately and effectively organized: students
have enough options to choose their practice planenfrom lists announced by local IT
companies, the Faculty and the company sign areagmet for the practice, two supervisors
(one from the Faculty, one from the company) asegagd for each student, and the student has
to write a report and give a public presentatiothef practice after it has been completed. Some
of the students carry out their professional pcactabroad under the Erasmus mobility
programme. According to the self-evaluation repamt the group that has produced it, the
professional practice is pedagogically rather ssela those cases when a student carries it out
in the same company (and tasks) where he/shedadgirworking; this problem is, however,
more severe in the Master's programme.

5. Study process and student assessment

There is no entrance examination to the Progranfxdmission follows the standard system set
by the Ministry of Education and Science and orgaaiby the Joint Admission Network
Association of Lithuanian Higher Education. In teistem, the applicants to the Programme are
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rated according to their “competition score” whishcomprised of two main factors, the state
maturity examination (in this Programme: marks iatMematics, Information Technologies, and
Lithuanian Language and Literature), and annualksan the school (in the first foreign
language). Being based on national standards ditmésaion requirements are well-founded.

According to the data on student admission and etitigm, there have been between 113 and
135 students annually admitted to the Programmmgldine years 2008 to 2012, somewhat less
than the number of first-request applicants. Mdatents are admitted to state-funded study
places, and the number of self-funded studentsig small (from 1 to 6 admitted in 2008-
2012). Since the total number of applicants has laeeund 500 in these years, the Programme
Is quite competitive. According to the self-evalaatreport, the Programme is in top-5 among
the largest study programmes in Lithuania. When pgamed to many other Lithuanian study
programmes in Computer Science, the popularityhed particular Programme seems quite
stable and encouraging since both the number té-8taded study places and the number of
applicants have stayed roughly the same for thdilasyears.

On the average, about one third (34 %) of the stisdenrolled to the Programme in 2008-2012
have dropped out. The main reason for drop-outt@mdination of studies is the high demand of
software developers in IT companies, which tempislents to get a job already during (the
beginning of) their studies. Other reasons for evapinclude difficulties in studies at University
level and problems with health. From the positike st can be concluded that the professional
activities of the majority of graduates — and ewéthe majority of “drop-outs” — without doubt
meet the expectations of the Programme providetstememployers.

The University provides the following forms of sakisupport to the students (of this
Programme): incentive scholarships for particulaybod study results; social scholarships for
students from the needy families or living alora, those receiving social allowance, for those
with 45 % or higher level of disability, and foroge below 25 years of age who are granted care
or whose both parents (or one of the parents) ead;done-time social scholarships in cases of
death of a family member, natural or other kinddafaster, disease or other similar case; and
one-time target scholarships for students who feeeved good results either in sports or in
cultural, research or public activities.

Disabled students can receive social support fieenRaculty, and they can study according to
an individual plan. Students can get psychologmedp and services from the VU Psychological
Innovation and Experimental Research and Trainiegt@ and from the Youth Psychological
Help Centre, and they can get advice for careemuhg from the VU Career Centre.

All the students have a right to get accommodaiiothe Students’ Residence. The Student
Representation Office of the Faculty is involvednimmerous activities and organizes cultural
and sports programmes to the students.

The assessment of study results follows the pybaeghilable general procedures approved by
the University Senate. The assessment criteriaiegpph the Programme are given at the
beginning of each course by the teacher, and theg@ecified in subject descriptions. Students
are informed of the reasons for their examinaticadgs, and they can make a formal appeal to
the Appeals Committee if they do not agree with ¢ihade or the assessment process. The
students get a written review of the Bachelor'siheln general, the assessment system is clear,
adequate, and publicly available.

According to the general University regulations tesults of examinations shall be entered into
the Studies Information System of VU within five tking days after the examination. The
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Expert Team finds this time requirement too tigigpecially for a programme with more than
100 potential students attending an examination fanag study field (Software Engineering)

where the essential problems are of such abstnactrenifold nature that they usually require a
lengthy essay-type solution. In order to enablingranadequate examinations (in Software
Engineering), the Faculty should make a statentetita University for extending the current 5-
days deadline of examination results.

The University has a plagiarism detection systeat ifused in the Programme for checking that
there is no direct and non-refereed plagiarismhenBachelor’s theses. The system only checks
overlap with the theses made at Vilnius Universsty,it is currently restricted to a rather local
context only; most notably, the system cannot detgxece of text that has been copied from the
Internet.

For supporting teacher and student mobility, theuRkg has signed 76 Erasmus exchange
agreements with foreign universities and other @éigiducational institutes. Unfortunately, the
students do not take advantage of such wide opmtes: for instance, in 2008-2013 the
number of Bachelor students in Software Engineewhg have been in Erasmus exchange has
varied between 7 and 17, with 10 students beingatiteial average. The main reason for low
participation in Erasmus exchange is that mostesttedhave a job that they cannot quit or
interrupt for the internship period. Since interoaal experiences and contacts are important for
all students, and especially for those studyindfieids with international job markets, the
students of the Programme should be encourageate exploit their possibilities for Erasmus
exchange. It can be noted, however, that therarame students in Erasmus exchange in this
Programme than in other similar programmes in latha.

6. Programme management

The Study Programme Committee has the main redpbtysiof managing the content and
guality of the Programme. The Committee has seveminers: three professors, two associate
professors, one representative of social partaeisone student representative. Four of them are
also members in the Study Programme Committee ef Master Programme in Software
Engineering, which makes it easier to coordinatetito programmes. While having common
members in these two closely related programmaeas general a good solution, it is, however,
rather strange that also the student member idhg&ince now there is no representative of
Bachelor students in the Bachelor-level Study Rmogne Committee.

When meeting the different stakeholders of the Rrogne, the Expert Team found that the
Study Programme Committee does not have or talkerdsponsibility of the Programme.
Coordination of the curriculum and its coherenbe, learning outcomes, and the content of the
subjects is too much left to individual teachemsywhich case quality assurance of the pieces may
work well but quality assurance of the whole is @rfpct. It is therefore recommended that the
Study Programme Committee takes a stronger roledétision making, monitoring,
implementation, and coordination of the Programnyerdgularly checking that the plans,
selections and decisions of the many different edtalders (departments and institutes) fit
together and are consistent with the aims and bbgscof the Programme. At the moment, the
internal quality assurance measures are not astigfeand efficient as they should and could be.

The VU Quality Management Centre carries out ragstiadent surveys about the study process
and the study subjects. Students can also givetdeedback to teachers, for instance by email.
Unfortunately, just a small number of students gidy 15-20 %, based on interviews with
students) give any kind of feedback on their stsidWhile there are official feedback channels,
the general feeling among the students seems tioabeéheir comments and suggestions are not
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really taken into account when changing or imprgvine Programme — or the students are not
aware of such measures. Therefore, the Study RnomgeaCommittee should encourage the
students to give more feedback, for instance byi@#y, publicly and regularly notifying how

the suggestions from the students have been pextessl whether any changes have been made
due to them.

The social partners of the Programme have a remase in the Study Programme Committee
and the Bachelor’s theses defence committee. Baisdtle meeting between the Expert Team
and social partners, they seem to be quite satisfigh their possibilities to influence the
contents and implementation of the Programme. &aldie applies to the graduates who have
been invited to the Faculty to discuss the Prograrand its improvements.

The previous external evaluation of the Programouk fplace in 2006. The outcomes of that
evaluation have been taken into account when impgothe Programme in the following ways:
the Programme has been focused more on Softwarnedenmg and made clearly different from
the Bachelor Programme in Informatics; more tearkywproject work and practical training
have been included; subjects in Mathematics angiBhyave been replaced by fundamental
subjects in Informatics and Software Engineering] the library has now more text books and
journals in English (as well as access to the AG®E digital library).
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[ll. RECOMMENDATIONS

1. The education of Mathematics in the Programme shbalimmediately improved by
revising the subjects into a form which is constdestandard in Mathematics. The
subjectMathematical Analysis should be made compulsory.

2. All the subjects, both compulsory and optional griesluded in the curriculum and in
the plan of the Study Programme shall be regulgign to all the students of the
Programme.

3. Teaching and studying, especially in the exeroessisns, shall be made more student-
centred and interactive.

4. The majority of Bachelor’s theses shall be madeenspecifically in the actual field of
the Programme, Software Engineering.

5. The role of the Study Programme Committee in comiilbn and quality assurance of
the Programme shall be strengthened.

6. In order to attack the relatively high age of thaffs young professionals and active
researchers in Software Engineering should be itedrto the Programme.

7. When evaluating quantity and quality of scientifigblications of the staff, Microsoft
Academic Search should be used in addition to$h&Jeb of Science.

V. SUMMARY

The Bachelor study programme in Software Engingedperates in one of the most central
areas of IT industry, software development. Thelgates of the Programme are employed well,
and in most cases in positions that match the amasobjectives of the Programme. According
to national surveys and comments from industryi, sibre Bachelors in Software Engineering

will be needed in the labour market in the future.addition to market relevance, also the
popularity of the Programme among new students segte stable and encouraging since both
the number of state-funded study places and thebaumf applicants have stayed stable and
quite high for the last five years.

The curriculum of the Programme is broad and couwasst of the subjects that are
internationally considered essential for SoftwaregiBeering. There are enough optional
subjects so that students can choose topics thgtpg@rsonally find interesting or relevant for
their career. About 1/3 of the subjects (includipgactice, coursework, and thesis) are in
Software Engineering, 1/3 in the more general sadggomputer Science (Informatics), and 1/3
in other disciplines (mainly Mathematics). Thisasgood balance between the core of the
Programme and the closely related and more getugiak.

However, all the optional subjects in the studynpd@ae not necessarily taught: if the number of
students enrolled to a course stays below a giveshold, the course will be cancelled, and if
there are too many students enrolled, just a lanmember of them are actually accepted in. In
order to make it possible to follow and fully explthe official study plan of the Programme, it
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is necessary to regularly give all the coursesunhet! in the curriculum and make sure that all the
students of the Programme can attend them.

The major drawback of the Programme is the edutaitio Mathematics. The subjects in
Mathematics — partly tailored for this Programmare far too shallow and exclude some of the
central mathematical topics each student in PhlySc&énces has to master. Therefore it is
strongly recommended to revise the mathematicalgédahe curriculum by bringing the subjects
into a form and content which is considered stashdaMathematics.

Also, there is some pedagogical deficiency in thegfamme with courses that are too much
teacher-based: often the teacher not only presieathieory (in lectures) but also the solutions of
exercises to the students (in exercise sessioh®.shall be changed by making teaching and
studying made more student-centred and interactiad, especially the exercises have to be
revised such that they are solved by the studehtsalso present and explain their solutions to
the teacher and to other students.

The Programme has 56 teachers from 11 departmentsther academic divisions of the

University, most of them from the Department oft@&@aire Engineering. The coordination of the
Programme with such a high number of stakeholdecs taachers should be stronger. For
achieving this, it is recommended strengtheningrtihe of the Study Programme Committee in
coordination, decision making and quality assurasfdbe Programme.

Most teachers of the Programme have publicatioms fthe years 2008-2013. However, just a
few teachers have research background in the Haefield of the Programme, Software
Engineering. This has consequences, most notallyBachelor's theses whose topics are
usually not in the core of Software Engineeringhétrelated problems are high age and low
turnover of the staff: there are 12 teachers ia Briogramme who are more than 60 years old,
and four teachers are already over 70 years oflagetherefore recommended to recruit young
active researchers in Software Engineering to tbgr@amme.

The premises provided by the Faculty for the Pnogna are adequate both in their size, quantity
and quality. Also, the Programme is well equippdathwnodern computing infrastructure and
wireless Internet connections. The library has ghditerature in Computer Science, and there
seems to be enough up-to-date text books in Sddtvizargineering for the students of the
Programme. It can also be acknowledged that tharlithas access to the central on-line sources
of scientific literature in Computer Science, thgitdl libraries of ACM and IEEE.

There is no entrance examination to the Programrdmission follows the standard system of
competition scores set by the Ministry of Educataord Science and organized by the Joint
Admission Network Association of Lithuanian Higheducation. The Programme is one of the
largest in Lithuania: there have been around 5@@iamnts and between 113 and 135 students
annually admitted to the Programme during the y2868 to 2012. In these years, the average
drop-out rate has been 34 % which is relativel\nhgt still lower than in other similar study
programmes. The main reason for drop-out and textmoim of studies is that students get a job
already during their studies.

The Programme follows the general regulations ¢riiWs University which state that the results
of examinations shall be entered into the Studiésrination System within five working days
after the examination. Such a short deadline igigha, especially for this Programme with more
than 100 potential students attending an examimadiod with typical examination questions
being of such manifold nature that they usuallyurexja lengthy essay-type answer. In order to
enabling more adequate examinations (in Softwargireering), it is recommended that the
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Faculty makes a statement to the University foeeaing the 5-days deadline of examination
results.

For supporting student mobility, the Faculty hagned 76 Erasmus exchange agreements with
foreign universities and other higher educatiomatitutes. Unfortunately, the students do not

take advantage of such wide opportunities: forameg, in 2008-2013 the number of Bachelor

students in Software Engineering who have beenrasrius exchange has varied between 7 and
17, with 10 students being the annual average.eSmernational experience and contacts are
important for the students of this Programme, tbleguld be encouraged to more exploit their

possibilities for Erasmus exchange.

Regular student surveys are conducted about tloy giwcess and the study subjects. Students
can also give direct feedback to teachers, foramst by email. Unfortunately, just a small
number of students of the Programme give any kineéexback on their studies. Therefore, the
Study Programme Committee should encourage themstsido give more feedback, for instance
by publicly notifying how the suggestions from thieidents have been processed and whether
any changes in the Programme have been made thwento

The social partners of the Programme have a remase in the Study Programme Committee
and the Bachelor's theses defence committee. Theogers and other social partners seem to
be quite satisfied with their possibilities to udhce the content and implementation of the
Programme. This also applies to the graduates vae been invited to the Faculty to discuss
the Programme and its improvements.
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V. GENERAL ASSESSMENT

The study programmeg&oftware Engineering (state code — 612130001) at Vilnius University is

givenpositive evaluation.

Sudy programme assessment in points by evaluation areas.

No. Evaluation Area E\'/aluatllon Areq
in Points*

1. | Programme aims and learning outcomes 3
2. | Curriculum design 3
3. | Staff 3
4. | Material resources 4
5 Study process and ‘assessment (student admissiody proces 3

" | student support, achievement assessment)
6 Programme management (programme administraticerniak quality 3

" | assurance)

Total: 19

*1 (unsatisfactory) - there are essential shortogsithat must be eliminated,

2 (satisfactory) - meets the established minimumuirements, needs improvement;
3 (good) - the field develops systematically, hiasintctive features;

4 (very good) - the field is exceptionally good.

Grupes vadovas:

) Prof. Jukka Paakki
Team leader:

Grupes nariai:

) Prof. Rolf Backofen
Team members:

Prof. Jerzy Marcinkowski
Vida Juozapaviené
Lukas Jokbas Jakubauskas
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Vertimas iS angh kalbos

VILNIAUS UNIVERSITETO PIRMOSIOS PAKOPOS STUDIJ U PROGRAMOS
PROGRAM U SISTEMOS (VALSTYBINIS KODAS — 612130001) 2014-03-21
EKSPERTINIO VERTINIMO ISVAD U NR. SV4-99 ISRASAS

<..>

V. APIBENDRINAMASIS IVERTINIMAS

Vilniaus universiteto studij programaProgramy sistemos (valstybinis kodas — 612130001)

vertinamateigiamai.

Eil. Vertinimo sritis Srities
jvertinimas,
Nr. balais*
1. Programos tikslai ir numatomi studiezultatai 3
2. Programos sandara 3
3. Personalas 3
4. Materialieji iStekliai 4
5. Studiji eiga ir jos vertinimas 3
6. Programos vadyba 3
IS viso: 19

* 1 - Nepatenkinamai (yra esminirikumy, kuriuos tiitina pasalinti)
2 - Patenkinamai (tenkina minimalius reikalavimgskia tobulinti)
3 - Gerai (sistemisSkai glojama sritis, turi savitbruozy)

4 - Labai gerai (sritis yra iSskirti

IV. SANTRAUKA

Prograny sisteny bakalauro studij programa yra susijusi su viena pagringifil pramorgs
Saky — programiis jrangos vystymu. Programos absolventai lengvai radatéy ir daugeliu
atveju uzima tokias pareigas, kurios atitinka Paogps tikslus ir siekius. Pagal nacionalinius
tyrimus ir pramons atstov teikiamus atsiliepimus, ateityje darbo rinkai ésikdar daugiau
prograny sisteny bakalauy. Programa ne tik atitinka rinkos poreikius, bejos populiarumas
tarp nauy studend, atrodo, yra gana stabilus ir skatinantis, nespgeskutinius penkerius metus

valstyles finansuojam studip viety ir stojartiuyjy skatius isliko stabilus ir gana didelis.
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Programos studij turinys yra platus ir apima daugelalyky, kurie tarptautiniu mastu laikomi
Prograny sisteny studiy programos pagrindiniais dalykaisii®ima pakankamai pasirenkajn
dalykuy, kad studentai gétiy pasirinkti jiems patiemgdomias ar naudingasi®imai profesinei
veiklai temas. Mazdaug ttdalis dalyk; (iskaitant praktily, kursin darky ir baigiamyji darks)
yra susi¢ su Program sistemomis, tr&dalis yra bendresnio kompiuterijos mokslo (inforikas)
pohidzio ir tre&dalis — su kitais dalykais (daugiausia matematiKai geras balansas tarp

esmini studijy programos dalykir artimai susijusi bei bendresmitemy.

Taciau visi pasirenkamieji dalykai studijplane nebtinai yra dstomi: jei i studiy dalyka
mokytis uzsiraSo maziau studemtei reikalaujama, toks dalykas atSaukiamas, ajsiraSo per
daug student — dalykas dstomas tik ribotamyj skatiui. Siekiant suteikti galimyb laikytis
oficialaus programos studijplano ir visiSkai j igyvendinti, svarbu reguliariaiédtyti visus
studijy dalykus, kurie yratrauktii studip turini, ir uztikrinti, kad visi programos studentai ¢al

juos lankyti.

Pagrindinis programos @kumas — matematikos mokymas. Matematikos dalyk&i d@lies
pritaikyti Siai studij programai) yra pernelyg pavirsutiniskiiijuos réra itrauktos kai kurios
esmires matematiés temos, kurias kiekvienas fizinmoksh studentas téty turéti. Todél labai
rekomenduotume i$ naujo apsvarstyti matematindip turinio daj ir pertvarkyti dalykus beiyj

turinj taip, kad jis atitiki matematikos dalyko standartus.

Taip pat programoje pastebimas Sioks toks pedagogitkumas tuose dalykuose, kurie per
daug paremti éstytojy darbu: daznai @tytojas studentams ne tik pristato tepiripaskait
metu), bet taip pat ir uzdavinsprendimus (pratybmetu). Tai deity keisti labiau orientuojant
mokymg ir mokymasi | studery ir darant j labiau aveikaujant, o ypa& uzdaviniy sprendimo
uzsemimus reikty pakeisti taip, kad patys studentai juosesprir pristatyy bei aiskint; savo

sprendimus éktytojui ir kitiems studentams.

Programoje ésto 56 dstytojai iS 11 katedyar kity universiteto akademinipadaling, dauguma
ju IS Program sistemy katedros. Programos koordinavimas, kai esama dakg socialinj

dalininky ir déstytojy, turéty bati stipresnis. Norint to pasiekti, rekomenduojartipranti Studijy

programos komiteto vaidmerkoordinuojant, priimant sprendimus ir uztikrinaptogramos
kokyhe.
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Dauguma programojeédtartiy deéstytojy teiké publikacijas 2008-2013 metais ¢lau tik kel
déstytojai turi moksling tyrimy patirties programos srityje — Prograrsistemose. Tai ygaturi
itakos bakalauro baigiamiesiems darbams, ykteimos daznai éma susijusios su esminiais
Prograny sisteny dalykais. Kitos su personalu susijusios problegrasvyresnis amzius ir maza
personalo kaita: Sioje programoje yra 1&tgitojy, kuriems daugiau nei 60 nyeto keturiems
déstytojams jau per 70 met Todkl rekomenduojama programoj@larbinti jaum aktyviy
mokslininky, dirbartiy Prograny sisteny srityje.

Fakulteto programai skiriaimpatalp dydis, skatius bei kokylé yra tinkama. Taip pat teikiama
moderni kompiuterié infrastruktira ir belaidis interneto rysys. Bibliotekoje pakarikeratiros
apie kompiuterijos mokslir, atrodo, kad yra uztektinai modeyriPrograny sisteny vadovliy
Sios programos studentams. Taip pat pagirtina, liatiotekoje yra prieiga prie centriqi
internetiniy mokslires literatiros iStekliy apie kompiuterijos moks| skaitmeniniy ACM ir IEEE
biblioteky.

Stojantiemsj Sia program nereikia laikyti stojamojo egzamino. Priimama gdag@ndartii
konkursinio balo sistem kuria nustaté Lietuvos Svietimo ir mokslo ministerija, @yvendina
Lietuvos auksfju mokykly asociacija bendrajam pmimui organizuoti. Programa yra viena
didziausiy Lietuvoje: nuo 2008 m. iki 2012 m. pageidawan;stoti buvo apie 500, o kasmet
priimta nuo 113 iki 135 studentSiuo laikotarpiu vidutinis asmennebaigusi studijy, skatius
sieke 34 proc., o tai palyginti yra daug, bet vis tik Zzizal nei kitose panaSaus profilio studij
programose. Pagrindinstudiy nebaigimo ir nutraukimo priezastis ta, kad studepradeda
dirbti studiyy metu.

Vykdant Si programa vadovaujamasi bendrais Vilniaus universiteto natass, kuriuose
numatyta, kad egzamin@ertinimasj studiy informacire sistem jkeliamas per penkias darbo
dienas nuo egzamino laikymo. Toks laikotarpis yea pumpas, ypasiai programai, kurioje
laikyti egzamino ateina daugiau nei 100 potengisiudent, o standartiniai egzamirklausimai
bunaijvairas, | kuriuos paprastai reikia parasSytidlgasinio poladzio atsakyr. Norint vykdyti
adekvatesnegzaminavim (programy sisteny studijy programos), rekomenduojame fakultetui
prasyti Universiteto pailginti penkidien; termirg egzamim rezultatamsgvesti.

Skatindamas studantjudumg fakultetas su uZsienio universitetais ir kitaik&ojo mokslo
institutais yra pasir@s 76 Erasmus main; sutartis. Deja, studentai nepasinaudoja tokiomis
placiomis galimylemis; pavyzdziui, 2008-2013 nErasmus mainy programose dalyvavusi
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programy sisteny bakalauro studentskatius svyravo tarp 7 ir 17, vidutiniSkai 10 per metus
Kadangi tarptautié patirtis ir rySiai Sios programos studentams warlgis, jie tuéty bati
skatinami aktyviau naudotis savo galindgis dalyvautiErasmus mainy programose.

Student apklausos apie studijproces ir studijy dalykus vykdomos reguliariai. Studentai taip
pat gali tiesiogiai iSreiksti atsiliepimusestytojams, pavyzdziui, elektroniniu pastu. Dej&, ti
maza dalis programos studerteikia kokio nors poiidzio giztamsji ryS apie savo studijas.
Todél Studiy programos komitetas ftin skatinti studentus teikti daugiau atsiliepim
pavyzdziui, vieSai skelbdamas, kaip studepasiilymai buvo priimti ir ar @l ju programoje

buvoigyvendinti kokie nors pokyai.

Programos socialiniai partneriai turi savo atstodiadiy programos komitete ir Bakalauro
baigiamyju darhy gynimo komitete. Darbdaviai ir kiti socialiniai piaeriai yra gana patenkinti

galimybe darytijtaka programos turiniui ifigyvendinimui. Taip pat, patenkinti ir absolventai,
kurie buvo kvigiami i fakultet aptarti programos ir kaipiby ja galima tobulinti.

[ll. REKOMENDACIJOS

1. Matematikos mokymas studijprogramoje tusty bati kuo gretiau pagerintas persvarstant
dalykus taip, kaip tipiSkai yra priimtina matemaisk studijoms.Matematikos analizés
dalykas tuéty biti privalomas.

2. Visi i studij turinj ir studijy programos planitraukti privalomieji ir pasirenkamieji dalykai

turi bati reguliariai destomi visiems studij programos studentams.

3. Mokymas ir studijavimas, ygaoer pratyl sesijas, turi @iti labiau nukreiptag studentus ir

labiau gveikaujantis.

4. Dauguma baigianju bakalauro danpturéty bati labiau specifiniai, glaudziau susgu realia
programos sritimi — Programsistemomis.

5. Turéty bati sustiprintas studij programos komiteto vaidmuo koordinuojant proggaim

uztikrinti jos kokyk.
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6. Norint iSspesti personalo santykinai didelio amziaus klaugiprogramoje reikigdarbinti

jauny profesional ir aktyviy prograny sisteny mokslininkg.

7. Vertinant personalo mokslipileidiniu kokybe ir kiekybe, greta ,ISI Web of Science®
platformos reikiy naudotis ir ,Microsoft Academic Search” sistema.

Paslaugos teiffa patvirtina, jog yra susipaZinusi su Lietuvos [Resikos baudZiamojo kodekso

235 straipsnio, numataio atsakomyb uz melaging ar Zinomai neteisingai atliktvertima,
reikalavimais.

Vedjos rekvizitai (vardas, pavatdparasas)

1 Zin., 2002, Nr.37-1341.
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