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I. INTRODUCTION
Programme evaluated

The programme evaluated is a second-cycle studgramume in Medical Physics
(hereinafter — MP) from Kaunas University of Tecluyy (hereinafter — KTU), Lithuania. KTU
is one of the largest universities in the Baltiat&$, providing studies at Bachelor, Master and
Doctoral level. KTU consists of 13 faculties offegi fields of study in engineering and
technology, arts and humanities, economics and gameant. The faculties are further divided
into 74 departments with specialist institutes arehtres in Mechatronics, Information
Microsystems and Nanotechnology and Biomedical Egwying for example.

The Medical Physics programme is carried out atskeByDepartment of the Faculty of
Fundamental Sciences (hereinafter — FFS) in cloBaboration with the Lithuanian University
of Health Sciences (hereinafter — LUHS), Univerditgspital “Kauno Klinikos” and Kaunas
Oncology Hospital, where several courses are deld/en clinical environment due to the
specificity of the study programme.

The evaluated programme was registered in 2003 thétiprovided qualification “Master of
Biophysics”, however in year 2010 study programmas vassigned new ISCED code and
qualification of study programme graduates was ghdrio “Master of Medical Physics”.

During this evaluation the Faculty of FundamenteileBces was reorganized and became
Faculty of Mathematics and Nature Sciences (frétoflanuary 2014). However, this change is
written in Lithuanian version of a KTU websitetifp://ktu.edu/mgmf/naujienos/matematikos-ir-
gamtos-mokslu-fakultetas-pradeda-savo-veildad in the English version of the website there
was still old title of the facultyhftp://en.ktu.lt/content/faculty/faculty-fundamelsaiences

Evaluation Team

The evaluation team was assembled in February-M20d4. The team leader is Prof. dr.
Aleksandar Jovanovic, Vice-rector, University ofisBna Serbia. The other members of the
evaluation team are: Prof. dr. Dalia Giedrindiebyniversity of Saint Joseph, CT, USA, Prof.
Lajos Borbas, Budapest University Technology andremics (BME), Hungary; Dr. Graham
Gavin, Dublin Institute of Technology, Ireland; Dlulius Griskeuwius, Associated Professor
and Head of Department of Biomechanics, Vilnius i@&tas Technical University, Lithuania.
The student team member was BiruaSait from Lithuanian Sports University.

The procedure of evaluation

After the establishment of the evaluation teamptteeess of evaluation began with the Self-
Evaluation Report and supporting documentation dp@made available to the expert team in
March 2014. The members of team examined the Salfiation report and prepared a
preliminary report, highlighting positive areas aimdlicating areas for clarification, problem
questions or discussion points.

The experts were able to further evaluate the raroghe during a site-visit at Kaunas
University of Technology on April 242014. This on-site evaluation included meetingthwi
programme leaders, management, teaching staferdustudents, graduates and employers.
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Following this the expert team held a group meetmgliscuss the documented evidence
and outcomes of site-visit and a draft evaluateport was prepared.

. PROGRAMME ANALYSIS

1. Programme aims and learning outcomes

Human health is one of the main factors having ichjpa wellbeing of the society. Cancer,
chronic and degenerative diseases are appointetheasnost important challenges in the
European framework programme for research and etmmv. The field of medical physics is
very important part of cancer treatment, developiew technologies, devices and methods for
radiotherapy and nuclear medicine; therefore denwmndnedical physicists it is expected to
grow in the nearest future.

The content of MP study programme at KTU, its otiyes and learning outcomes are in line
with the requirements for recognition of MP spadsialin Lithuania. Radiation Protection Center
of Lithuania has estimated required number of naddysicist to cover the needs of Lithuania
is 119 (Annex 4.9 in Self-evaluation report prowdmpies of writing “Concerning the demand
of medical physicists in Lithuania”).

From the economical point of view having small gre§6-8 per group) of students it is risky
and expensive, but on the other hand small grollps achieving transfer of the highest quality
of knowledge.

In Lithuania there are two universities — Kaunasiversity of Technology and Vilnius
University (hereinafter — VU), which are carryingtoMaster of Science studies in Medical
Physics. The main difference between these twoystnodgrammes is that study programme at
KTU is more focused on ionizing radiation and itseun clinical and radiation protection
practice, while study programme at VU has broadmps including nonionizing radiation,
biological imaging and nanomedicine (SER, p. 6,)8Hbwever, it must be pointed out, that MP
programme at KTU is carried out successfully withiseaks in students’ enrolment through the
years 2003 until now, while there was no enrolne2013 in MP programme at VU.

The aims of the MP study programme are to deepefest’'s competences gained during
first cycle studies, to provide new knowledge amdiévelop additional skills (SER, p. 5, §10).
Also, programme aims to prepare masters in megitgdics who conform to the needs of labour
market at national and international levels (SER1(Q 836). However, programme description
does not clearly reflects for what kind of activity scientific or practical, this MP study
programme is oriented according to General Requngsnfor Master Study programmes
defined by the Ministry of Education and Science.ittiuanian Republic (85, 87 and 8§19 of the
general requirements are referring, that the clerar orientation of the programme must be
clearly described in the description of the progreem and according to the aimed activity
orientation  specific  requirements for teaching fstafare described also,
http://www3.Irs.It/pls/inter2/dokpaieska.showdo@ 1®1=37482). The programme aims and
learning outcomes are publicly accessible via websi
(http://uais.cr.ktu.lt/plsgl/mod_dest/stp_reportsatard_ml?p_valkod=621B92002&p_year=201
4&p_lang=LT). The information on the Internet isadable in Lithuanian and in English, but it
must be pointed out that English version of thermfation provided in some cases is not the
most recent comparing to Lithuanian.
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The learning outcomes of the programme are defimedine with the principles of
international recommendations (SER, p. 9, 831) @mndompliance with national regulations
(http://www3.Irs.It/pls/inter3/dokpaieska.showdo@ |®11=412604&p_query=&p_trd).Learning
outcomes are divided into five categories: (1) kiealge and its application; (2) research skills;
(3) subject-specific skills; (4) social skills; (personal skills. Each category is subdivided into
outcome groups, numbering 7 (knowledge and itsiegipdn), 5 (subject specific skills) and 4
(research, social and personal skills).

The SER does not reflect precisely the latest absng the description of programme’s
learning outcomes, because experts found a misnabieen Learning Outcomes defined in
SER and in publicly accessible description of thegpamme Ifttp://ktu.edu/studijgs where one
can find 6 categories of learning outcomes for tkarolment years 2011-2012
(http://uais.cr.ktu.lt/plsgl/mod_dest/stp_reportsawdrd mli?p valkod=621B92002&p_year=201
2&p_lang=LT), but 5 categories in year 2013 and 2014
(http://uais.cr.ktu.lt/plsgl/mod_dest/stp_reportsawdrd mli?p valkod=621B92002&p_year=201
4&p_lang=LT). However, for scientific oriented master progragsna classification with regard
to Blooms taxonomy is established, which requites dlassification of learning outcomes into
six categories. Experts would recommend addifigaegory of learning outcomes, for example
transferrable skills.

The second cycle study programme Medical Physiadsléo the qualification Master of
Medical Physics on the basis of the learning outothat are compatible with the qualification
offered. In summary, the name of the programmeJeigsning outcomes, contents and the
qualifications offered are compatible with eacheotlObtained degree in Medical Physics allows
for graduates to continue their studies at doctlexal.

2. Curriculum design

The curriculum design with respect to the ECTS mwuand duration of the programme
meets the legal requirements for Master’'s Degradysas outlined in the General Requirements
for Master Degree Study Programmes. Both the ECJIGnvwe and duration of the programme
are appropriate: volume of the study programm@GHCTS and duration is 2 years.

The programme has an even distribution of subj@ots all semesters with respect to credits
(30 ECTS per semester), with a good balance ofé¢tieal (60 % taught modules) and scientific
research subjects (40%). Total amount of hours teéevto students’ individual work is 77%
(SER, p. 14, 846).The volume of the Final Degregdet is 30 ECTS (requirement: not less than
30 credits) and Degree Project are based on indeperapplied research. The volume of
independent work in the majority of the modulesmiere than 30% of the volume of each
module (requirement: not less than 30% of the velwhevery study subject), except in one
module “Radiation Dosimetry” there is only 20% (A6urs of total 80, SER, Annex 4.1, p. 29-
32).

The module structure is clear and gives clear dvdescription of the programme; link of
each module with the learning outcomes has beesidened and reflected in the module
description. All learning outcomes are well-covered

The overall curriculum is very focussed in the tl#ical area of ionizing radiation
equipment, imaging, signal processing. Experts doetommend further expanding theoretical
area by increasing the content of non-ionizing addih and awareness of broader medical
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technologies. The overall content facilitates lesgnat a master's level with significant
theoretical and analytical knowledge. Study progremcommittee follows the requirements for
Master degree in medical physics approved by Ewnopeederation of Organisations for
Medical Physics (IOMP) and harmonizes MP study paogne structure with the IOMP
curriculum (SER, p. 16, Table 2.6). This ensured the MP study programme is aimed to be
delivered at European level.

The programme, in addition to strong theoretical analytical, content includes a number of
more applied practical subjects. The major parteofures in “Diagnostic Radiation Physics”,
“Radiation Therapy Physics”, “Radiation dosimetry’Applied Radionuclide Physics” and
practical work is conducted in clinical environment

Teaching methods include lectures, class exerclabsyatory classes and seminars. The
ratio of lectures, practicals and laboratory wamnkl sndependent study is good.

The overall scope of the programme is appropratensure that the learning outcomes are
of a suitable level and achievable within the 2ryaae frame.

However, the programme has an uneven distributigubjects over all semesters based on
number of subjects per semester, i.e. 6 subject® gemester, 5 subjects il’aemester, and 6
subjects in 8 semester. According to the requirements of the tdfastudies programme
approved by the Ministry of Education and Scienckithuanian Republic, there must be taught
max 5 subjects per semestatt://www3.Irs.It/pls/inter2/dokpaieska.showdo@ |®1=374821
section lll, paragraph 18). The structure of thegpamme must be adjusted so not to contradict
the laws of Lithuanian Republic.

Small number of elective subjects (only 6 ECTS its¢cshould be increased to engage
students in learning not directly related to th@iogramme, for example promoting student’s
business and entrepreneurial activities.

3. Staff

The Medical Physics programme is carried out atskByDepartment of the Faculty of
Fundamental Sciences in close collaboration wita HUHS, University Hospital “Kauno
Klinikos” and Kaunas Oncology Hospital. The prograenmeets the legal requirements that at
least 20 % of the subjects shall be taught by putifessors. 84% of the study programme is
delivered by professors or associate professoodal iumber of teachers involved in MP study
programme is 13: five professors, five associatedegsors, and the rest are lectors (SER, p. 17,
861). The academic experience of professors armt.asfessors exceeds 10 years.

All academic staff on the programme is researcivaetith a good record of publications in
scientific journals and international conferende=scturers are publishing scientific papers in top
international peer-reviewed journals, for exampladidtion Protection Dosimetry, Radiation
physics and Chemistry, Applied radiation and Isetopnd others; regularly attend a broad range
conferences (SER, Annex 4.3). Throughout the 5sypariod MP programme teaching staff
published 36 papers in ISI Web of Science journtlsiversity and national policy should
continue to support teaching staff to continuowsigage in research. This is of great benefit to
students, in general, as they get to engage wgi leivel research.

Through the years 2008-2013, lecturers of MP progna participated in various project
works (total number of research projects 10, SER7p.866), for example: Analysis of carbon
nanostructures synthesized from unsaturated hyhoogplasma; Dose modelling in radiation
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therapy for patient treatment using linear accébeyaCreation and Verification of Innovative
Optical Components in Bio Adaptive Modified PolymefBIONA) supported by Research
Council of Lithuania; Development of the “Methodgio for the optimization of patients
exposure in digital X-ray diagnostic” and others.

Professional development of the lecturers is ragdldy the KTU rules of qualification
development and lecturers must at least once enyears undertake qualification development
in various areas — teaching, research and praectit&fties. Only 1/3 of the MP programme staff
(SER, p. 20, 879) has attended special coursesddoon improvements of study module design
and course delivering methods. Therefore expertgldveecommend that all teaching staff of
MP programme would be encouraged to attend couwsesodern pedagogical approaches,
programme aims and curriculum design, includinghesy and assessment methodologies, team
and multidisciplinary work. This would be beneficia delivering study programme in more
student-oriented approach.

Three teachers are aged over 65 and 6 are age8. 5b6smooth the problems related to
exchange of retired highly qualified programme ueets, Physics Department initiates well in
advance the on-site trainings and follow up lectdog the new beginners of the MP programme,
who must be prepared to overtake the responsasilfor the assigned study courses (SER, p. 20,
876).

In summary, the number and qualification of thechéag staff is adequate to provide the
expected learning outcomes, also to secure resbasdd studies in various aspects of medical
physics application in clinical and non-clinicav@oenment.

4. Facilities and learning resources

Programme has an appropriate humber of classroachsahoratories (3 auditorium classes
and 7 laboratories) for the delivery of the prognaen The majority of the laboratories have at
least 8 individual workplaces, this is good for fingaoups (from 6 to 8 students) like in MP
programme. All classrooms were renovated duringldse 8 years The classes and library are
sufficiently equipped with the cable and wirelesteinet access, computers, video and audio
equipment. Students can access to various ionamgimaging equipment available at the site
of clinical partner of the MP programme, for exaeginear accelerators, X-ray imaging and
therapy units, CT, MRI, SPECT and other specialinediical equipment.

Student may work independently at the Faculty tygreading room, with 27 workplaces
and at least 10 are computerized. Central uniyelifitary has more than 170 workplaces for
students’ work.

The library has a well-structured web page whedatabase of physical hard copies of books
and journals can be searched. Also, the univeisigubscribed to over 50 online databases for
electronic content such as e-journals and e-boSksdents also can avail of access to other
libraries via the Central Library where materiahdze requested. Locally departments maintain
textbooks in specialised disciplines and thesebeaborrowed by students.

In summary, the infrastructure and teaching faegitare excellent, close collaboration with
hospitals ensures delivery of practical skillska highest level and this is one of the strongest
points of the programme. It is important that contius upgrading of facilities and literature and
improvement is facilitated through funding and pglmaking.
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The teaching and learning equipment (laboratory @mdputer equipment, consumables) are
adequate both in size and quality to provide M&ststudy programme in Medical Physics.
Overall impression of the facilities and learnimgaources is very pleasant and this can be used
as an exceptional example of combining theoretieathing with strong emphasis on practical
skills.

5. Study process and student assessment

Admission to the programme is carried out in acanog with the requirements of second
cycle studies at KTU. Admission is based on fisgtle studies (weighting of 0.8) and also on an
evaluation of scientific and other activities (Waigg of 0.2); these include publications,
conference programmes, documents of awards ete.b8lic requirements are a bachelor’s
qualification or equivalent in Physics, Biophysiaad Engineering sciences. All admission
policies are publicly available on the Universitghsgite and admission publications. The number
of MP programme applicants is slightly increasifigri 11 in 2009, to 22 in 2012 and 18 in
2013) and reaches 3 applicants per study plac8if3,2and this is a good sign of popularity and
necessity of this programme. Active participatioh MP students in various conferences
provides information about the research activigesl so attracts more students from other
universities. 5 students from MP took a part at #wehibition of young researchers
»rechnorama“ organized at KTU every year.

Students enter the programme on state-funded avatg(fee-paying) strands and the entry
requirements to both are the same.

All students have access to academic support gtegcsuch as library services, a counsellor
for studies and the Academic Advisory Centre. Thesseassist students with academic guidance
or assist with issues arising out of their studigsere are also additional non-academic support
services such as financial assistance, psychologicanental health counselling services,
students union and wide range of sporting clubsatsl& cultural groups and a careers centre.
Additional financial support is available througbhslarships based on social, motivation or
academic achievement. These scholarships are advard@tional and university level.

Students are integrated into the local scientiimmunity, for example the presentation of
the research results at an International Conferéhtmical Physics in the Baltic States” is
mandatory for second year MP students.

Opportunities for students’ abroad studies (ERASMu&gramme) are provided and well
documented. KTU and the FFS are involved in thesfs programme and currently have
bilateral agreements with 18 European Universitigsidents have opportunities to travel and
study as part of this programme or through othleticmships with universities in Austria, where
they can engage in short intensive courses. Howévere were no outgoing students from MP
programme in ERASMUS mobility until 2012, only Icoming student from Germany and this
student was attending one of the meetings of cugemlents with experts during the site visit.
These are great relationships and should be ergedifarther with funding and other resources.

The Final Degree Project is worth 30 ECTS, assidoeudriting a master thesis, but also has
three lead in Research Projects (Research ProjedRésearch Project 2 + Research Project 3;
18 ECTS) and students are choosing the directiothaf possible research work in the first
semester and work on their Research skills neealsddcessfully complete their Master thesis
through all two years of studies.
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The majority of modules on the programme involvenix of theoretical and practical
activities and as such assessment methodologies oitlude continuous assessment and end of
semester exams. Students are only allowed to takexam after they have successfully
completed all the tasks of the semester. Modulerg#ers are also available on-line.

The process of study result assessmentarsspgarent and well defined. The criteria of
assessment are available at the study module psns and they are publicized at the start of
the semester. The assessment of students’ knowlaliges and skills is carried out by means
of the ten-point system and the cumulativarkimg scheme, which includes colloquiums,
seminars, group works, individual tasks andnsa at stimulating good academic
performance throughout the semester, not ohlying the sessions. If the student fails,
he/she has an opportunity to retake exam twice th@iend of the first week of the following
semester and appeal results based on certainariter

Graduates of the MP programme have had good suatasgning employment in areas
such as medical equipment development, clinicainemging, and service and support roles.
40% of graduates are employed in hospitals andcslias medical physicists, 35% worked in
health care system or as radiation protection ef§ic4% of graduates continue their studies to
third-cycle (SER, p. 29, 8148, Annex 4.10).

On the other side, students are engaging with ilegthat is not explicitly recognised within
the programme, in particular, writing researchcss for scientific conferences etc. Although
these are often based on required activities witienprogramme such as Research Projects, the
panel recommends that these activities be formadlyognised. Experts would recommend
expand individual work tasks in each module of Res® Project 1, 2 and 3 to more detailed
formalization explicitly allocating certain amouat individual work hours addressing various
scientific activities. At the moment the individualsk in mentioned modules is very broad, i.e.
“Course work”. Dividing it into several certain fas(like “Article” or similar) would benefit
students’ assessment procedure, a precise meddegerong outcomes achievement and better
motivate students.

The structure of the Master thesis as describ&@ER (p. 15, 852) is not precisely followed
by the graduates (experts were able to analyse mranof finished Master Theses during the
site visit). The final work is focused more on greal task (SER, p. 25, §110) than on scientific
research driven master thesis. The provided examlplek clearly distinguished Discussion
section and for a thoroughly prepared scientifickathe number of literature sources referenced
in the thesis should be increased at least twigpels would recommend providing topics for
possible master thesis during the first year ofgtugly cycle, not at the end of third semester.
This would allow students to prepare their researctks more thoroughly.

6. Programme management

The programme has clear internal and external proes for the evaluation and monitoring
of the programme, continued improvement and compéawith best international practice. The
implemented quality assurance system is based @rSthAndards and Guidelines for Quality
Assurance in the European Higher Education Are& filogramme is managed in accordance
with KTU guidelines.

The MP programme is supervised by the Study Progm@ar@ommittee whose members
include the heads of the 3 departments of the Baa@ilidy programs coordinators, and students’
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representatives. The MP programme has a co-ordimdto is tasked with overseeing the study
programme and improvements together with the hé&hygsics Department.

There is a System of Internal Quality Assuranc&toidies which includes self-monitoring
of the programme, programme development, feedback Etudents and staff and subjects are
reviewed annually.

Two level (University and Faculty) Qualification @anissions for Certification of Lecturers
and Researchers and Contest Commission are appdiptthe Rector’'s order and accomplish
management of human recourses. Certification d@itecs is performed once per 5 years and is
followed by the contest to occupy distinguishedifmss at the Department.

The students, lecturers and external social pataer also taking part in programme quality
assessment and improvement. Students have theasegpatives in University Senate, Faculty
Council and the Study Programme Committee, studemtarticipate in questionnaire which is
aimed to evaluate study module. They can express itheas, objections or criticism at the
round-table discussions organized by the faculhgneby the students together with the teachers
discuss study quality. Social partners (graduateéiseoKTU and employers) also take part in the
programme quality assessment by participating irvests, or providing personal offers to
programme coordinators.

Despite the fact, that the process of study programadministration and its quality
assessment is possible to monitor using internd) Kformation system, i.e. there is a source to
follow all latest normative documents concerning thirganization of study programmes, the
programme committee of MP failed to follow legadju@ements for master studies as defined by
the Ministry of Education and Science of LithuanRepublic. These changes must have been
incorporated immediately after the order was reddasnd experts aim to provide strong signal of
change and constant awareness, which is requinegidly changing environment.

The quality assurance measures should be usedsisi #se strategic development of the
curriculum according to the needs of changing wdike introduction of new approaches in the
teaching process and changes in curriculum streicRnogramme management should organize,
support and encourage all teaching staff of MPysprdgramme to take part in development and
improvement of study programme curriculum and agipvmethods, in order to ensure providing
and achieving learning outcomes on quality-wiseadigthigh level through all the modules of
the programme. This is especially crucial, becaudg third of the MP programme teaching
staff were participating irthe pedagogicatourses of teaching methods improvement; the
remaining two thirds of the staff, the most of whane involved in MP study programme only
by delivering only one or two courses and with teast amount of contact hours in MP
programme (32, SER, Annex 4.2, visit) did not altdme pedagogical trainings.

The outcomes of the former external evaluatiorhef MP study programme were used for
the improvement of the programme, i.e. joint couisendamentals of Human Anatomy and
Physiology” was prepared and included in to thegmamme, and laboratories were renewed and
newly equipped with the modern teaching and rebeagaipment.

[ll. RECOMMENDATIONS

1. The programme has an uneven distribution of subjeger all semesters based on
number of subjects per semester. The structurdefptogramme modules must be
reviewed and adjusted according to the requiremantise master studies programmes
approved by the Ministry of Education and Scienceithuanian Republic.
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2. The character or orientation of the intended afstiof the study programme (scientific
or practical) must be clearly defined in programdescription and corresponding
requirements must be accounted while developingotum.

3. For scientific oriented master programmes, a diaasion with regard to Blooms
taxonomy is established, which requires the clesdibn of learning outcomes into six
categories. Transferable Skills need to be included

4. Small number of elective subjects (only 6 ECTS itsgdhould be increased to engage
students in learning not directly related to th@wgramme, for example, by promoting
and supporting students’ business and entreprexieactivities. The content of non-
ionising radiation and awareness of broader medkcdinologies should be increased.

5. Students are engaging with learning that is notlieiy recognised within the
programme, in particular, writing research articlies scientific conferences etc.
Although these are often based on required ad@svitvithin the programme such as
Research Projects, the panel recommends that thetsaties would be formally
recognised and expanded more thoroughly in the tetsdndividual work tasks.

6. Programme management should organize, support ricaliage all teaching staff of
MP study programme to take part in the developna improvement of study
programme curriculum and delivery methods by amglyimodern pedagogical
approaches, like teaching and assessment methaeekldgam and multidisciplinary
work, in order to ensure providing and achievingriéng outcomes on quality-wise
equally high level through all the modules of tmegramme.

7.No student from MP study programme has undertakddAIMUS mobility
programme. These are great relationships and shioeldencouraged further with
funding and other resources. Continue to suppoawkedge in new technologies,
guality assurance techniques and procedures. Sugpdrincrease European transfer
and exchange of students.

IV. SUMMARY

The field of medical physics is very important paftcancer treatment, developing new
technologies, devices and methods for radiother@py nuclear medicine. High popularity
among the potential students, i.e. high enrolmentpetition on average 3 students per 1 state
funded place requires more support from Lithuargamernment to ensure answering the high
demand of highly skilled medical physicists forne tabour market.

Medical Physics (MP) studies at the Master Levdlithuania are offered by KTU and VU.
MP Study Programme at KTU aims to prepare mastersadical physics who conform to the
needs of labour market at national and internatiteneels and deepen student’'s competences
gained during first cycle studies, to provide nemowledge on modern radiation physics,
radiation measurements, imaging, dosimetry, raghgbrotection, development of practical skills
to maintain medical equipment and technologies tandpply new scientific methods in the
interdisciplinary research field.

The content of MP study programme, its objectived astudy results are in line with the
requirements for recognition of MP specialists ithuania. However, programme description
does not clearly reflects for what kind of activity scientific or practical, this MP study
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programme is oriented according to General Requngésn for Master Study programmes
defined by the Ministry of Education and Sciencd.itfiuanian Republic.

The learning outcomes of the programme are defimedine with the principles of
international recommendations and in complianceh wiitional regulations. However, for
scientific oriented master programmes a classioatvith regard to Blooms taxonomy is
established, which requires the classificationeafrhing outcomes into six categories. Experts
would recommend adding 6th category of learning@uies, for example transferrable skills.

In summary, the name of the programme, its learningcomes, contents and the
qualifications offered are compatible with eacheotlObtained degree in Medical Physics allows
for graduates to continue their studies at doctexad!.

The curriculum design with respect to the ECTS (120 ECTS) and duration (2 years)
of the programme meets the legal requirements fastdt’'s Degree Study. The programme has
an even distribution of subjects over all semesteith respect to credits (30 ECTS per
semester). The programme is composed of modulésHBTS). The link of each module with
the learning outcomes has been considered andycleflected in the module description. All
learning outcomes are well-covered. The volumehefEinal Degree Project is 30 ECTS. The
volume of independent work in the majority of thedules is more than 30% of the volume of
each module, except in one module “Radiation Dosyhevhere volume of independent work
is only 20%. However, the programme has an unew&nhiition of subjects over all semesters
based on number of subjects per semester, i.ebj@cts in 1st semester, 5 subjects in 2nd
semester, and 6 subjects in 3rd semester. Smalbewf elective subjects (only 6 ECTS
credits) should be increased to engage studentkeaming not directly related to their
programme, for example promoting student’s busirass entrepreneurial activities. Students
are engaging with learning that is not explicitgcognised within the programme, in particular,
writing research articles for scientific conferesicExperts would recommend expand individual
work tasks in each module of Research Project An@ 3 to more detailed formalization
explicitly allocating certain amount of individuatork hours addressing various scientific
activities. At the moment the individual task inmiened modules is very broad, i.e. “Course
work”. Dividing it into several certain tasks (likArticle”) would benefit students’ assessment
procedure, a precise measure of learning outcorci@evement and better motivate students.
The final work is focused more on practical taskntlon scientific research driven master thesis.
Experts would recommend providing topics for pogsibaster thesis during the first year of the
study cycle, not at the end of third semester. Wasld allow students to prepare their research
works more thoroughly.

The overall scope of the programme is appropratensure that the learning outcomes are
of a suitable level and achievable within the 2ryaae frame.

The Medical Physics programme is carried out atsklyDepartment of the Faculty of
Fundamental Sciences (FFS) in close collaboratiim tive LUHS, University Hospital “Kauno
Klinikos” and Kaunas Oncology Hospital. The prograenmeets the legal requirements that at
least 20% of the subjects be taught by full prajessTotal number of teachers involved in MP
study programme is 13: five professors, five asged professors, and the rest are lectors. The
academic experience of professors and assoc. poofesxceeds 10 years. All academic staff on
the programme is research active with a good reobnpublications in scientific journals and
international conferences. Throughout the 5 yeassogd MP programme teaching staff
published 36 papers in ISI Web of Science journ@lse number and qualification of the
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teaching staff is adequate to provide the expelgarhing outcomes, also to secure research-
based studies in various aspects of medical physpgdication in clinical and non-clinical
environment.

Programme has an appropriate number of classronthfaboratories (3 auditorium classes
and 7 laboratories) for the delivery of the prognaen The majority of the laboratories have at
least 8 individual workplaces, this is sufficient mall groups (from 6 to 8 students) like in MP
programme. The classes and library are sufficiezjlyipped with the cable and wireless internet
access, computers, video and audio equipment. IgIdan access to various modern ionizing
and imaging equipment available at the site oficihpartner of the MP programme.

The infrastructure and teaching facilities are #gog close collaboration with hospitals
ensures delivery of practical skills at the higHesel and the programme and its staff are to be
commended on a very good applicable programme d¢irayia great learning experience for
students. The teaching and learning equipment dequate both in size and quality to provide
Master’s study programme in Medical Physics.

Admission to the programme is carried out in acanog with the requirements (bachelor’s
gualification or equivalent in Physics, Biophysiasd Engineering sciences) of second cycle
studies at KTU. All admission policies are publidyailable on the University website and
admission publications. The number of MP progranapyicants is slightly increasing (from 11
in 2009, to 22 in 2012 and 18 in 2013) and reaéhapplicants per study place in 2013. Active
participation of MP students in various conferenpesvides information about the research
activities and so attracts more students from atimérersities. Students are integrated into the
local scientific community, for example the preséion of the research results at an
International Conference “Medical Physics in thdtiBaStates” is mandatory for second year
MP students.

No student from MP study programme has undertakRAEMUS mobility programme,
only one incoming student. These are great relshigs and should be encouraged further with
funding and other resources.

The KTU student and administration institutionsetatare for the students’ sport, culture
activities and social life. The assessment of sttgl&knowledge, abilities and skills is carried
out by means of the ten-point system and dbmulative marking scheme, which includes
colloquiums, seminars, group works, individutdsks and aims at stimulating good
academic performance throughout the semestr,only during the sessions. Graduates of
the MP programme have had good success in gaimrgogment in areas such as medical
equipment development, clinical engineering, angtise and support roles. 40% of graduates
are employed in hospitals and clinics as medicgsigists, 35% worked in health care system or
as radiation protection officers. 4% of gradua@stinue their studies to third-cycle

The quality assurance measures should be usedsisi #se strategic development of the
curriculum according to the needs of changing wdike introduction of new approaches in the
teaching process and changes in curriculum streictnrorder to ensure providing and achieving
programme’s learning outcomes on quality-wise dguagh level through all the modules of
the programme, programme management should be aotike in promoting, supporting and
encouraging all teaching staff of MP study programta be involved in development and
improvement of study programme curriculum and agivmethods.
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The learning outcomes and curriculum design wisipeet of the structure of the programme
modules must be reviewed and adjusted accordinfpgarequirements of the master studies
programs approved by the Ministry of Education &etence of Lithuanian Republic.
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V. GENERAL ASSESSMENT

The study programme Medical physics (state code2iB82002) at Kaunas University of
Technology is givemositive 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 2
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 5
" | assurance)
Total: 17

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

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

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

Grupés vadovas:

) Prof. dr. Aleksandar Jovanovic
Team leader:

Grupés nariai:

) Prof. dr. Lajos Borbas
Team members:

Prof. dr. Dalia Giedrimien
Dr. Graham Gavin

Doc. dr. Julius Griskevius
Biruté LaSait
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Santraukos vertimas iS angh kalbos

V. APIBENDRINAMASIS JVERTINIMAS

Kauno technologijos universiteto stugdijprogramaMedicinos fizika (valstybinis kodas —
621B92002) vertinama teigiamai.

Eil. Vertinimo sritis Srities
jvertinimas,
Nr. balais*
1. Programos tikslai ir numatomi studiezultatai 3
2. Programos sandara 2
3. Personalas 3
4. Materialieji iStekliai 4
5. Studij eiga ir jos vertinimas 3
6. Programos vadyba 2
IS viso: 17

*1 - Nepatenkinamai (yra esmipirikumy, kuriuos litina pasalinti)
2 - Patenkinamai (tenkina minimalius reikalavimtgskia tobulinti)
3 - Gerai (sistemisSkai glojama sritis, turi savitbruozy)

4 - Labai gerai (sritis yra iSskirgéh
V. SANTRAUKA

Medicinos fizikos sritis — labai svarbi gydantzy, kuriant naujsias radioterapijos ir
branduoliis medicinos technologijas, prietaisus ir metodusdels studijy programos
populiarumas tarp potenciglistudend, t. y. dide¢ konkurencija tarp stoj&nyjy (vidutiniSkai
trys studentaj vierg valstyles finansuojarg vietg) reiSkia, kad Lietuvos vyriausyhuréty teikti
didesg parama, jog hity patenkinta didzidl auksStos kvalifikacijos medicinos fiaijkdarbo
rinkos paklausa.

Medicinos fizikos (toliau — MF) magistfabs studijas Lietuvoje 8io KTU ir VU. KTU
MF studiy programoje rengiami medicinos fizikos magistrditirdka darbo rinkos poreikius
nacionaliniu ir tarptautiniu lygmeniu. Sioje studiprogramoje taip pat sustiprinamos student
kompetencijos,jgytos per pirmja studiy pakom. Be to, studentai gauna nauginiy apie
Siuolaikire radiacire fizika, radiacijos matavimus, vaizdawimdozimetrip, radiacig saug,
praktiniy gekejimy ugdymy medicinineijrangai ir technologijoms priiréti, taip pat mokomi,
kaip pritaikyti naujus mokslinius metodus tarpdmiciinéje mokslini tyrimy srityje.

MF studiy programos turinys, jos tikslai ir stugdlijrezultatai atitinka medicinos fizikos
specialisg pripazinimo Lietuvoje reikalavimus. Visélio programos apraSymeéna aiskiai
nurodyta, kokios pakraipos (moksigsar praktias) yra Si MF studij programa, atsizvelgiarnt
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Lietuvos Respublikos Svietimo ir mokslo ministesijopatvirtintus magistratos studij
programai taikomus bendruosius reikalavimus.

Programos studjj rezultatai apikiZti pagal tarptautimi rekomendaciy principus ir
vadovaujantis nacionaliniais téss aktais. Vis élto mokslines pakraipos magisti@bs
programoms taikoma Bloomo taksonomija, pagal &kwtudily rezultatai skirstomij SeSias
kategorijas. Ekspertai rekomendugdridéeti SeS§ mokymosi rezultai kategorij — pavyzdziui,
perkeliamuosius geépmus.

Apibendrinant, programos pavadinimas, jos studiezultatai, turinys ir sloma
kvalifikacija dera tarpusavyjelgytas mokslinis laipsnis medicinos fizikos srityputeikia
galimyke studentams siekti tt@sios pakopos studjj

Studijy programos apimtis (120 ECTS) ir trukni2 metai) atitinka magistratos studiy
programai taikomus teisinius reikalavimus. Kredgkatius visuose semestruose dstjtas
nuosekliai (vienam semestrui tenka 30 ECTS). Prograudaro moduliai (3—-6 ECTS).
Kiekvieno modulio gsaja su studij rezultatais gerai apgalvota ir atspitalmodulio aprasyme.
Visy studiy rezultaty siekiama tinkamai. Baigiamojo darbo projektui skima 30 ECTS.
Daugelyje modulj savarankiSkas darbas siekia daugiau kaip 30 pgskyrus vies modui —
.Radiacijos dozimetrija“, per kursavarankiSkas darbas sudaro tik 20 proq; gisidiy. Vis
délto dalykai rera tolygiai paskirstyti pagal semestrus: pavyzdzpirmame semestre — 6
dalykai, antrame semestre — 5 dalykaiciame semestre — 6 dalykai. Réik padidinti
pasirenkamjy dalyky skatiy (tik 6 ECTS kreditai), kad studentai molst ir netiesiogiai suyj
programa susijugidalyky, pavyzdziui, verslo ir verslumo. Studentai mokdalyky, kurie rera
aiSkiai pripazstami pagal program pavyzdziui, jie raso moksligi tyrimy straipsnius
mokslinems konferencijoms ir pan. Ekspertai rekomengu$plesti savarankisko darbo uzduotis
pagal kiekvieno modulio 1, 2 ir 3 mokslinio tyringyojekty ir aiSkiai formalizuoti tam tiky
mokslinei veiklai skirg savarankisko darbo kiekSiuo metu moduliuose savarankiskos uZzduotys
minimos labai pl&ai, pvz., ,Studij darbas”. Paskitsus jj j keley atskiy uzduc@iy
(pavyzdziui, ,straipsnius®), ity lengviau vertinti studentus, tiksliau iSmatuotidijy rezultatus
ir geriau motyvuoti studentus. Baigiamasis darladsalu sutelkiamagpraktines uzduotis, o rje
moksliniais tyrimais pagsts magistro darlp. Ekspertai rekomenduptmagistro darbo temas
sialyti per pirmus studij programos metus, o nedre semestro pabaigoje. Tada studentaitgal
iSsamiau pasiruosti savo moksliniam darbui.

Studijy programos apimtis tinkama, siekiant uztikrinti,dkbiity pasiekti tinkamo lygio
studijy rezultatai per dvgjmet; laikotarp.

Studijy programa MF vykdoma KTU Fundamentg@ moksly fakulteto Fizikos katedroje,
glaudziai bendradarbiaujant su Lietuvos sveikata&ksly universitetu, universitetine ligonine
»Kauno klinikos" ir Kauno onkologine ligonine. Pragna atitinka teisinius reikalavimus, kad ne
maziau kaip 20 proc. dalykdéstyty profesoriai, o kitus — lektoriai. IS viso MF stjugdi
programoje dirba 13 édtytojy: penki profesoriai, penki docentai ir trys lekeoriAkademir
profesori; ir docenty patirtis — daugiau nei 10 metVisas akademinis personalas aktyviai atlieka
mokslinius tyrimus ir daug spausdina savo dammoksliniuose Zurnaluose bei pristato
tarptauting konferenciy metu. Per penkeyimet; laikotarg MF programos éstytojai publikavo
36 savo darbus I1SMeb of Science moksliniuose zurnaluose.ébtytojy skatius ir kvalifikacija
tinkama, siekiant uzsibity studiy rezultat, taip pat norint uztikrinti, kad studijosity
paremtos moksliniais tyrimais, atsizvelgiant jvairiausius medicinos fizikos pritaikymo
klinikinéje ir neklinikinéje aplinkoje aspektus.
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Studijy programoje numatytas pakankamas auditarijaboratorij skatius (3 auditorijos ir
7 laboratorijos). Daugumoje laboratgriyra ne maziau kaip 8 atskiros darbo vietos, kuri
uztenka, kai pagal tokikaip MF program dirbama mazose grége (nuo 6 iki 8 studemkt
Auditorijos ir biblioteka yra pakankamai apinta kabeliniu ir bevieliu internetiniu rySiu,
kompiuteriais, vaizdo ir garspanga. Studentai gali naudoiigiria Siuolaikine jonizacijos ir
vaizdavimajranga, kum turi ligoniné — MF programos partner

Infrastruktira ir mokymo patalpos bejranga puikios. Glaudziai bendradarbiaujant su
ligoninémis uztikrinama, kad iy jgyjami auks$iausio lygio praktiniai gefimai. Reikety
pagirti personal dél labai gerai taikomos programos, kuri padeda sttadas mokytis praktiskai.
Mokymo ir mokymosiirangos dydis bei kokybatitinka Medicinos fizikos magisti@ios studiy
programos reikalavimus.

Studijuoti programoje priimama, atsizvelgianantrosios pakopos stugliibakalauro ar jam
prilyginto kvalifikacinio laipsnio fizikos, biofiZos ar inZinerijos moksl srityje) KTU
reikalavimus.

Visos premimo taisykés skelbiamos vieSai universiteto tinklalapyje wjsho leidiniuose.
Norinciyjy studijuoti pagal MF programpo trupui daugja (2009 m. — 11, 2012 m. — 22,
2013 m. — 18). 2013 mi vierg viets buvo 3 norintieji. Aktyviaijvairiose konferencijose
dalyvaujantys MF studentai teikia informacgpie moksling tyrimy veikla ir pritraukia daugiau
studeng iS kity universite. Studentai integruojami vietos mokslining bendruomeg
Pavyzdziui, antr meyy MF studentams privaloma pristatyti moksliniyrimy rezultatus per
tarptautirg konferenciy ,Medicinos fizika Baltijos valstyése".

N¢é vienas MF studij programos studentagra iSvykes pagalErasmus judumo prograrp
Joje dalyvavo tik vienas atvyk studentas. Pagalg§programa uzmezgami puiks santykiai ir
juos reiléty puosetti, pasitelkiant finansavimir kitus isteklius.

KTU studenty atstovylé ir administracija fipinasi sporto, kuiirine ir socialinio gyvenimo
veikla. Student zinios, gebjimai ir mokejimai vertinami naudojant deSimties hadistem ir
kaupiamja vertinimo sisterg, apimardia kolokviumus, seminarus, grupidarky, savarankiskas
uzduotis. Naudojant kaupiai vertinimo sisterg siekiama, kad studentai gerai malsitviso
semestro, o ne tik sesimetu. MF studij programos absolventatlsningai jsidarbina tokiose
srityse kaip medicinosjrangos krimas, Kklinikine inzinerija, ten dirba asistentais ir
pagalbininkais. 40 proc. absolvendirba ligonirese ir klinikose medicinos fizikais, 35 proc.
sveikatos prieZiros sistemoje arba radiacijos saugos par&s. 4 proc. absolvantoliau esia
treciosios pakopos studijas.

Reikéty panaudoti kokyés uztikrinimo priemones, kad mokymo prograniidybstrategiskai
vystoma pagal besikaancio pasaulio poreikius ir kad mokymo procesas apimaujus
metodus. Siekiant uZztikrinti aulgSpuikia visy moduliy kokybe atsizvelgiani studiy programos
tikslus, programos rergi turéty aktyviau skatinti, remti ir disinti MF studij programos
déstytojus dalyvauti rengiant ir tobulinant stugdiprogramos sandarir jos jgyvendinimo
metodus.

Studijy rezultatai ir programos sandaraétyr bati perziaréta, atsizvelgiang programos
modulius ir Lietuvos Respublikos Svietimo ir mokshinisterijos patvirtintus magistf@abs
studijy programos reikalavimus.
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Ill. REKOMENDACIJOS

1. Studijy programoje dalykai yra paskirstyti nevienodai pagenam semestrui tenkant
dalyky skatiy. Reikia perdiréti programos moduli strukiirg ir jg pritaikyti prie
Lietuvos Respublikos Svietimo ir mokslo ministesijpatvirtinty magistraiiros studiy
programy reikalavim.

2. Programos aprasymeitina aiskiai apib¢zti planuojamos studjj programos veiklos
pobidj ar pakraip (mokslire ar praktik), o rengiant mokymo programbitina
numatyti atitinkamus reikalavimus.

3. Mokslinés pakraipos magist@os programoms numatomas klasifikavimas pagal
Bloomo taksonomi, o tai reiSkia studi rezultaty paskirstyna pagal SeSias
kategorijas. Reidy jtraukti perkeliamuosius géjimus.

4. Reikety padidinti maZ pasirenkamjy dalyky skatiy (dabar tik 6 ECTS kreditai), kad
studentai mokyjsi dalyky, tiesiogiai nesusijugi su jy programa, pavyzdZiui,
skatinagiy ir remiartiy studeng versh ir verslumy. Reikéty papildyti programos
turinj nejonizuojadiosios spinduliuais tema ir ziniomis apie platesnio pokzio
medicinos technologijas.

5. Studentai mokosi dalyk kurie rera aiSkiai uzskaitomi programoje: pavyzdziui, gSo
moksliniy tyrimy straipsnius moksliems konferencijoms ir pan. Nors tokia veikla
daZnai litina pagal program kaip antai vykdant moksligityrimy projektus, vis élto
ekspertai rekomenduojagdveikla formalizuoti ir jtraukti kaip savarankiSkas moduli
uzduotis.

6. Programos reniggi turéty pakviesti, paremti ir paskatinti stugliprogramos éstytojus
dalyvauti rengiant ir tobulinant studij program ir jos igyvendinimy, taikant
Siuolaikinius pedagogikos metodus, kaip antai makym vertinimo metodologs,
komandin ir daugiadisciplinifp darky. Taip uztikrinama, kad studijrezultatai kty
numatyti ir y baty siekiama auk3ausiu lygmeniujgyvendinant visus programos
modulius.

7.N¢é vienas iS studij programos Medicinos fizika studgnhéra dalyvags Erasmus
judumo programoje. Pagad puzmezgami puiks santykiai ir juos reiky puosetti,
pasitelkiant finansavimir kitus iSteklius. Reikty ir toliau skatinti siekti Zinj nauj
technologiy, kokybés uztikrinimo metod ir procediry srityje. Reikty remti ir didinti
Europos studentperklima ir mainus.
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