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[. INTRODUCTION

Programme evaluated

The programme evaluated is a second-cycle studygrgmome in Biomedical
Engineering (hereinafter BME) from Kaunas Universdf Technology (hereinafter KTU),
Lithuania. KTU is one of the largest universitigs the Baltic States, providing studies at
Bachelor, Master and Doctoral level. KTU consistsl® faculties offering fields of study in
engineering and technology, arts and humanitiema@uoics and management. The faculties are
further divided into 74 departments with specialisstitutes and centres in Mechatronics,
Information Microsystems and Nanotechnology andhigdical Engineering for example.

The Biomedical Engineering programme is basederR#culty of Telecommunications
and Electronics (hereinafter FTE). Within this fiiguhe Department of Signal Processing and
(hereinafter SPD) and the KTU Biomedical Enginegrinstitute (hereinafter BMI) are tasked
with the implementation of the BME programme.

During this evaluation the FTE is undergoing thecpss of merging with the Faculty of
Electrical and Control Engineering. The merger pwikserve the current study programme with
the overall goal to improve the study quality witlihe faculties. The administrative merger of
the Faculties, such as restructuring of departmamtismodernisation is due to be completed the
end of 2014.

Evaluation Team

The evaluation team was assembled February-Marth. Zlhe team leader is Prof. dr.
Aleksandar Jovanovic, Vice-rector, University ofisBna Serbia. The other members of the
evaluation team are: Prof. dr. Dalia Giedrimien@jvarsity of Saint Joseph, CT, USA; Prof.
Lajos Borbas, Budapest University Technology andnemics (BME), Hungary; Dr. Graham
Gavin, Dublin Institute of Technology, Ireland; Dlulius Griskevicius, Associated Professor
and Head of Department of Biomechanics, Vilnius i@&tas Technical University, Lithuania.
The student team member was Birute Lasaite.

The procedure of evaluation

After the establishment of the evaluation teamptozess of evaluation began with the
Self-Evaluation Report and supporting documentaieimg 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 progre during a site-visit at Kaunas University
of Technology on April 28 2014. This on-site evaluation included meetingghprogramme
leaders, management, teaching staff, current stsidgraduates and employers. Following this
the expert team held a group meeting to discussdbamented evidence and outcomes of site-
visit and the evaluation report was prepared.
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. PROGRAMME ANALYSIS

1. Programme aims and learning outcomes

The medical device technology sector is one ofntlaén areas of growth within Europe
and indeed globally. The industry is defined bynisltidisciplinary nature, requiring traditional
mechanical, electronic and manufacturing engingerinioengineering, coupled with the
sciences and clinical expertise.

Lithuania, like many European countries, has sesigrificant growth in the medical
sector and currently has over 200 companies indoivenedical devices. These are involved in
a range of activities crossing the medical techgwlalomain from design through to
manufacture, installation and maintenance of a watge of devices, from diagnostic through to
therapeutic systems.

Given the changing demographics, particularly agpgpulations and the resulting
pressures placed on healthcare systems, couplédgerteral financial constraints, there is an
increasing demand for innovation in advanced diagoosystems, in e-health, remote/
telemedicine and in developing technologies thdtice the demand placed on health service
resources. There is a clearly established needidonedical engineers with the appropriate skill-
sets, both within Lithuania, and across Europe agale. KTU FTE have ideally positioned
themselves to deliver a Masters in Biomedical Eegimg, given their own expertise, current
academic partnerships (Lithuanian University of lHe&ciences, LSMU), research institute
involvement (BMI) and industrial partnerships (S&a Valley) and partnerships in
development.

KTU is currently the only university delivering adgter in Biomedical Engineering and,
as such, has placed itself at the forefront of leidital engineering in Lithuania, addressing key
national and international strategies. In additiorproviding a multi-disciplinary learning, the
programme offers an attractive opportunity to eagmns across Lithuania to progress their
education. This includes opportunities to increasgtidisciplinary learning and also female
participation; currently the programme has a goexdgr balance.

The programme aims are clearly aligned with acadepriofessional requirements and
with the needs of the labour market; and are apm@iapfor a graduate level programme. The
learning outcomes of the programme are in line witiernational recommendations, divided
into six categories: (1) knowledge and understamidif2) engineering analysis skills; (3)
engineering design skills; (4) research skills; €Bpineering practice skills and (6) transferable
skills.

The programme learning outcomes are consistent twéhprogramme aims and within
Blooms Taxonomy focus on the appropriate highentog domains of analysis, synthesis and
evaluation, as required in second cycle programifies.programme has high level analytical/
technical learning outcomes, encouraging learning multi-disciplinary field and this is to be
commended.

Perhaps greater detailed outcomes in the areangpltgable” skills could be outlined,
particularly in design processes in a regulatedisiny such as the medical device sector. While
some modules include sections on these topics thexefew clear outcomes linking these
valuable skills to programme aims. The programmesaind learning outcomes include learning
in “design”. Given that the design of medical degccurs in highly regulated environments
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(FDA, EU MDD etc.), with clear associated docum#atacontrol processes, greater content
could be included and explicitly stated as a leagrmutcome.

The BME programme, aims and learning outcomes, mrklically available and
published on the KTU website (http://ktu.lt/tef)dastudents have internal access to programme
documentation and module descriptors

The second-cycle study programme Biomedical Engingdeads to the qualification
Masters of Science of Biomedical Engineering, diheelearning outcomes have been achieved.
The title of the programme, the programme aims thiedlearning outcomes are all consistent
with each other and with the clear skills-needsldsthed. Based on the programme aims and
learning outcomes graduates of the programme shbeldvell positioned to advance their
careers through direct employment or further stdie

2. Curriculum design

The curriculum design meets the legal requiremtemtMasters Degree Study as outlined
in the General Requirements for Master Degree SRrdgrammes. Both the ECTS volume and
duration the programme are appropriate: volume2@ ECTS and duration is 2 years. The
programme has an even distribution of subjects aleiemesters (30 ECTS per semester; max 5
subjects per semester) with a good balance of e¢tieal (60% taught modules) and scientific
research subjects (40%). Independent work anddgeltted learning makes up at least 30% of
the workload of each subject.

The programme has a good balance of core spedaiibpcts (48 ECTS Core subjects)
while facilitating specialised electives (availalblem 6 available modules) where the students
can choose 2 (12 ECTS). The programme also allow$Z ECTS to be filled by free electives
from any Masters Degree Study programme. This wgghwhile opportunity for students to
engage in learning not directly related to themggpammelt is recommended that the Faculty
should explore the reasons why students are chgasilimited range of electives across the
KTU and establish processes to encourage widecsefe

The Final Degree Project is worth 30 ECTS, assigoedriting a presentation of this
project, but also has two lead in Research Projgatsearch Project 1 + Research Project 2; 18
ECTS).It is recommended that there should be a more ftsed methodology to aid students
in selection of their final thesiRResearch work is stimulated and promoted. Thdsstake
engaged in scientific research and industry basgégis. As part of these Research Projects and
indeed the final thesis students are often produsignificant scientific research and this is to be
commendedilt is recommended that a certain number of creslisuld be given for scholarship
activities such as preparation of posters and presentationsdoferences and journal paper
writing. The scientific quality of the graduates is furtdemonstrated through the good number
of graduates that continue their studies to Ph.D.

The overall curriculum is very focussed in the tle¢ical area of medical electronic
diagnostic equipment, imaging, sensors and signatessing. The overall content facilitates
learning at a master's level with significant thetaral and analytical knowledge. The
programme’s historical development is primarilytire area of electronic systems and signal
processing. Indeed, the programme resides in tliedfid is implemented by the SOD and BMI.
The programme aims and learning outcomes, howeymgrear to be stated broader than this.
Biomedical programmes can often focus in broad saret mechanical, electronic (often
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diagnostics) or tissue engineering, usually basadtle host institutions expertise. This
programme is heavily focussed in the electronigumistic/ imaging area. While it is positive
that there is a clear programme fociiss recommended that the students would benefih f
some additional content in the curriculum that ud#s broader technologies in biomedical
technology based applications both, diagnostic tredapeutic.

The programme, in addition to strong theoreticatl @malytical, content includes a
number of more applied practical subjects. In patér, Electronic Medical Instrumentation and
the elective modules, Clinical Engineering, RadmtiProtection & Safety have significant
learning applicable to clinical engineering praetic hospitals.

In technical engineering and testing roles in itdusnd particularly in engineering
design roles, where Masters graduates are oftetogetp there is a need for graduates to have
strong technical and analytical skills, coupledhwkinowledge of design theory and practice,
biomaterials, manufacturing processes and regylatffairs. While in some cases there are no
dedicated modules in these topic areas, there apender of learning outcomes within modules
that introduce these topics, such as in Methodotddiomedical Engineering.

There appears to be some duplication across a muwhb®dules, including the core and
elective modules (signal processing and imaging afitbek). It is recommended that the
curriculum be revised to eliminate some duplicatorcontent in the programme@erhaps with
streamlining and greater continuity of modules e¢hsrthe opportunity to introduce more content
in the highly relevant industry design skills anssaciated regulatory documentation. One
additional broad suggestion may be the inclusiooomitent in Human Factors Design (Usability
Engineering). This is a very important part of npvoduct development, driven by recent
changes in regulatory requirements, particularlyelectronic diagnostic devices used in non-
clinical settings; how the device is used, how dat@turned/ displayed and in medical apps for
example.

The programme must be praised for the high analydicd theoretical content and for the
inclusion of modules that are very current with miodtrends in healthcare devices and systems.
In particular, the Medical Telemetry Systems modudes learning that is very applicable to
development of e-health, remote and tele-healtl sgstems, aging population devices. Indeed,
the inclusion of encryption methodologies is agagry current.

The module descriptors are clearly laid out and alestrate how module learning
outcomes are mapped to programme outcomes. Teaom@tigods appear reasonably diverse
across most modules and include lectures, pragcii@adratory work, team/group work, field
trips and site visits and self-directed learningl arsearch. The overall ratio of lectures to
practical work is good. There is use of studentteghlearning approaches utilising seminars,
problem based learning, practical laboratories sorde team based activities and this leads into
study / assessment methods such as colloquiums.evork, research paper reviews,
presentations and report writing.

The overall scope of the programme is appropriatensure that the learning outcomes
are of a suitable level and achievable with theearytime frame. The Masters degree in
biomedical Engineering is at a high level and \pibduce graduates with strong research and
analytical skills.
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3. Staff

The Biomedical Engineering programme is delivergdobth the Department of Signal
Processing and the KTU Biomedical Engineering fatti These two organisational structures
also share 4 academic members. The teaching stadfsts of 6 professors (5 KTU + 1 LUHS),

6 associate professors and 1 lecturer. The progeamsets the legal requirements that at least
20% of the subjects be taught by full professonsitier, 93% of the study programme is
delivered by professors or associate professdrdlitime positions. The turnover of programme
staff is also low, with only 1 newly appointed asate professor and 1 member becoming a
Prof. Emeritus in the assessment period. While thigositive in ensuring continuity of
programme delivery it is also important that st&ffnain up-to-date on emerging trends in the
biomedical field, both scientific and industry led.

The staff participate in continuous professionavali@pment, as regulated by the
Qualification Requirements for Employees, with goal of improving skills and competency in
practical, scientific and educational activitieshisl is a planned process are there is clear
evidence of the training plan for all staff for thext number of years (2013-17). Training
options for staff facilitate broad activities, ablenefitting the Biomedical Engineering
programme, including industrial internships, sdfemtresearch, web-based virtual learning
environments and distance learning moduieis recommended that all teachers should be
encouraged by faculty administration to engage edagogical training Of mention, also, and
to be commended, is the ability of staff to comnoate in many European languages such as
English, German, Russian and French. This broademei& and practical skill set ensures that
the programme can achieve its aims and objectives.

The academic qualification level of staff is veryog with all but 1 member (currently
pursuing a PhD) holding a PhD qualification. Aledemic staff on the programme are research
active with a strong record of publications in stiéc journals and international conferences.
The staff publish scientific papers in top interoaél peer-reviewed journals (7-8 scientific
publications per year avg.) and regularly attendr@ad range conferences presentations and
publications. There does, however, appear to beop dff in academic research output i.e.
scientific papers in recent years 2012-13. Univgrand national policy should continue to
support teaching staff to continuously engage seaech. This is of great benefit to students, in
general, as they get to engage with high levelarete

There are a number of research projects runnin@irwithe Department of Signal
Processing and the KTU Biomedical Engineering tati The staff should be commended on
the continuous growth in funding and financial soppgor research projects and this figure has
grown year on year over the assessment periodafthmment of funding through innovative
cheques is a very useful exercise and althougméteunding is small, these projects have
industry partners (as do other funded projects) asaguch, ensure that the staff are continuously
engaging with current trends in their sector. Thisactive research by staff ensures students also
have opportunities to engage with industry, smadigenous companies, with a real benefit to
Lithuania. It is also important to ensure that ¢hes interaction between the staffs’ research
activities and the industry involved and the BiomatProgramme students, where possible.

The lecturing staff are engaged with study prograswsuch as Erasmus and there has
been a reasonable level of exchange of staff betweternational academic institutions,
particularly with Sweden, Greece and Bulgaria. T$timuld continue to be encouraged and
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heightened. These activities, coupled with the ab@search, enhance the staffs’ engagement
with other universities, ensuring exchange of idbaseficial at both research and academic
teaching levels.

Indeed these affiliations, with additional fundifgve facilitated expertise in the form of
visiting lecturing staff from Elche University, Spaand Vienna University of Technology,
delivering lectures on and benefiting the studemshe programme. Also, the module Systems
of Human Physiology is delivered by a lecturer frahe Lithuanian University of Health
Scienceslt is recommended that incoming and outgoing migbdf students and staff could be
further to developed.

The professional profile of the staff is furtherestgthened by the fact that a number of
staff are professionally affiliated with organisais such as the Lithuanian Science Council and
the Institute of Electrical and Electronic Enginegr(IEEE). They are regularly involved in the
organisation of major conferences and are membdrgedscientific committees of a number of
journals. Some staff members have recently puldisileademic books and launched start-up
companies.

The above demonstrates that there is a good balsteesen direct teaching and other
related activities all which demonstrate a proacstaff with the strong capability of ensuring
the aims of the programme are met and the stuttentsa good learning experience.

4. Facilities and learning resources

The faculty structure is currently undergoing rgaorisation, as a result of the merger
with the Faculty of Telecommunication, and duriftge tyears 2011-13 there has been a
significant upgrading of equipment and laboratoriise staff and the faculties have been very
successful in obtaining funding from various soarte assist in maintenance and upgrading. 3
million Lt from EU money has been assigned to resdeand new acquisition of equipment and
software as part of the merging process. Whilearebecentres such as the KTU Biomedical
Engineering Institute and new projects such as MNaional Complex Programme of
Mechatronics and Telecommunication Technologiesehago raised 3m Lt and 700,000 Lt,
respectively, for research works and biomedicairesgging related equipment. These resources
are then available for students of the BME programihis process of sourcing funding directly
for programmes and equipment or indirectly throtegearch funding is to be commended.

Specifically, the programme has an appropriate rarnath classrooms and laboratories
(13) for the delivery of the programme. The studgcess is organised to ensure compliance
with the rules of occupancy for second-cycle stumyms ensuring maximum numbers students
in lecture, tutorials and laboratories are not egeel. All these classrooms are equipped with
multimedia tools and some have smart board techyatso.

Additional study spaces are available both in #Hwulty library and in the central library
of the university consisting of individual studystte (204 places), with a number of those
having computers and internet access (42 placd®reTis also a computer laboratory in the
Department of Signal Processing (12 places). Tiefeee wireless internet access within the
faculty as many students have their own laptope $taff have also shown proactivity in
sourcing equipment, software and literature througpnations from major electronics
manufacturers. In addition, much of this softwaas lagreed student licensing so students can
work in their own time. Software such as Matlabbliaw and Altium Designer and respective
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electronic kits are available to download or borrdWere are opportunities afforded to students,
with the very positive experience, to spend timetha specialised laboratories belonging to
researchers/ institutes. This is a wonderful leagrexperience and affords the opportunity of
engaging with PhD students and researchers.

Many other specialised and related laboratories fanilities exist as part of research
groups and other scientific activities within thactlty, such as the KTU Biomedical
Engineering Institute, Ultrasound Science Institate. Students have opportunities to closely
liaise with researchers and have access to expaiamequipment for projects. There is also a
Design and Experimental Laboratory where Masteng&tts can work on final year projects.

There is a library at the faculty building and aésoentral library of KTU. In addition to
study space and computer access, the libraries dawvell organised collection of appropriate
publications, related to the programme. Theredsresultation process where the library engages
with academic staff to ensure collections updated advise staff of new publications and
exhibitions.

The library has a well-structured web page whedatabase of physical hard copies of
books and journals can be searched. Also, the rsgiyeis subscribed to over 50 online
databases for electronic content such as e-jousiblsoks (Sciencedirect, Wiley Online, IEEE
Explore etc.) Students also can avail of accesstier libraries via the Central Library where
material can be requested. Locally departments taiaitextbooks in specialised disciplines and
these can be borrowed by students.

The staff of the programme BME also prepares siradt up-to-date course material
such as notes, lecture slides and homework madklateato the students through a variety of
means. This is often done via printed versions,ilerttaough the college’s virtual learning
environment (Moodle 2), departmental web page$osd maintained by lecturers. The virtual
learning environment is a powerful resource andenstaff should be encouraged to have their
lecture material available and utilise to its fpditential.It is recommended that the interactive
and assessment potential of VLE moodle should édinsa more effective way.

Overall the facilities and resources are suitablé @ppropriate for the BME programme
but it is important that continuous upgrading o€iliies and literature and improvement is
facilitated through funding and policy making.

5. Study process and student assessment

Admission to the programme is carried out in acano® with the requirements of
second cycle studies at KTU. The basic requiremamrs bachelor’'s qualification or equivalent
in Biomedical Engineering, Electric/ Electronics direering, Informatics Engineering,
Mechatronics and Biophysics.

Admission is based on first cycle studies (weightri 0.8) and also on an evaluation of
scientific activities (weighting of 0.2); these lnde publications, conference programmes,
documents of awards etc.). All admission policies publicly available on the University
website and admission publications. The staff te/aan advertising the programme, preparing
documentation and in presenting these at facultiisin KTU and in other universities with
related disciplines. Students enter the programmestate-funded and private (fee-paying)
strands and the entry requirements to both aresdhee. The number of state funded places is
based on the scientific performance of the Facilhe staff should be commended on continued
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scientific activities and this has resulted in gregramme having 14 places allocated to state-
funded students on average annually.

Places are filled each year by students from varfaaulties within KTU and from other
universities, such as Vilnius University and KladpeUniversity. A number of international
students have attended the programme in recers.yElaere continues to be strong competition
for places on the programme and overall averageesam entrants has increased over the years
evaluated (2007-2012) with the average entrancee sifd6.56 in 2012. Of particular note is that
the programme manages to attract a good numbeeroflé applicants and this is to be
commended and further encouragkds recommended that given that the students hawele
variety of backgrounds they would benefit from #ddal introductory modules course to
equalise the class.

The programme duration is two semesters of 16 waegsrding to an academic calendar
centrally prepared by the University. Timetabliregyulations ensure that the workload is fairly
distributed, over a day (max 8 academic hours) anel; a week (max 26 academic hours). The
majority of teaching takes place at KTU, howevée students do have the added benefit of
taking classes and some laboratory & project warkthie Lithuanian University of health
Sciences. This is a great opportunity for studémtengage in clinical based subjects, such as
Human Physiological Systems, in a dedicated legranvironment.

All students have access to academic supporttates such as library services, a
counsellor for studies and the Academic Advisorynt@e These can assist students with
academic guidance or assist with issues arisingobtieir studies. There are also additional
non-academic support services such as financiastasse, psychological or mental health
counselling services, students union and wide rafiggorting clubs and arts & cultural groups
and a careers centre. Additional financial supp®ravailable through scholarships based on
social, motivation or academic achievement. Theswlarships are awarded at national and
university level.

The majority of modules on the programmes involvaia of theoretical and practical
activities and as such assessment methodologies imitlude continuous assessment and end of
semester exams. Students are only allowed to takexam after they have successfully
completed all the tasks of the semester. The i&itemr the module, learning process and
assessment criteria are clearly outlined to thdestts at the beginning of each module. Module
descriptors are also available on-line.

As part of the overall learning experience talergedlents are integrated into research
activities on externally funded projects, both stifec and industrial. Several students from the
programme have had opportunities and worked wighKiU Biomedical Institute and found
researcher from the Ultrasound Institute, Monitgriechnologies etc. Students on the BME
programme are encouraged to take part in sciemtfiderences, competitions and events; staff
have been very proactive in their approach to stugarticipation. Students of the programme
have been very successful in major internationardw/ such as the Analog Design Contest 2012
& 2013 and university level competitions like thed®r’s Prize.

KTU and the FTE are involved in the Erasmus progngnand currently have bilateral
agreements with 15 European Universities. Studeat® opportunities to travel and study as
part of this programme or through other relatiopshwith universities in Estonia, Sweden and
Finland where they can engage in short intensiuveses. These are great relationships and

Studijy kokyhkes vertinimo centras



should be encouraged further with funding and otlespurceslt is recommended that more
promotion should be given to shorter duration insips opportunities for students.

Continuous assessment methodologies and final exdiom sessions are the primary
mode of assessing modules and the process is ar@mspand well defined. Students have
opportunities to retake examinations, modules dwedappeal results based on certain criteria.
While assessment methodologies are diverse recommended that in the assessment of stude
performance there must be a clear assessment nwtigydfor team activities also.

The final degree thesis (30 ECTS) and lead in rebgarojects (18 ECTS) are a major
component of the programme and is the culminatioanondependent study process beginning
in Semester 2. This process ensures that studewgtsge with the literature, conducting a
research phase prior to progressing into the applat of their project. The overall outcome is
an analytical paper based on scientific researttis & publically defended with the panel
consisting of 6 members with grading based on ited tlegree project (weighting of 0.7) and
the defence (weighting of 0.3). This process erssgo®d standardisation and prepares graduates
for further studies, employment in academia or gtdu A focus of the assessment is on critical
thinking and the student’s ability to engage witle guestioning based on their chosen project
area.

The rate for successful completion of the programindicates that students who
continue into the second year of the programme tergtaduate. There is a high drop-out rate
during the first semester and perhaps this iseélad pre-perceptions of the programme not
being the same as the actual experience, challgrgintent, admission strategy, workload or
external factors.

Graduates of the BME programme have had good ssignegaining employment in
areas such as medical equipment development, alirimgineering, service and support roles.
52% of graduates are employed in biomedical engimgeelated fields. Of the current (2013)
cohort 50% (7/14) have already gained employmenhenfield. Future trends and needs of
employers are equally positive with employers iatlimy a strong demand for biomedical
engineering graduate. 22% of graduates continueghalies to third-cycle.

6. Programme management

The programme has clear internal and external proes for the evaluation and
monitoring of the programme, continued improvemamti compliance with best international
practice. The implemented quality assurance systerbased on the Common Assessment
Framework and Standards and Guidelines for Quadli$gurance in the European Higher
Education Area. The programme is managed in acnoedaith University guidelines.

The BME programme is supervised by the Study Progra Committee whose
members include the heads of the 4 departmentshefFaculty and the director of the
Biomedical Engineering Institute. The BME programhas a co-ordinator who is tasked with
overseeing the study programme and improvements quhlity of lecturers is within guidelines
and managed by Board of Departments Teachers a@dmmission runs public tenders and
competition for vacancies. The programme undergoésrnal evaluation at least every 6 years
and this is managed by the Centre for Quality Assest in Higher Education.

There is a System of Internal Quality AssuranceSwtfidies which includes self
monitoring of the programme, programme developmigsidlback from students and staff and
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subjects are reviewed on a 3 year basis. Feedbatis from students are taken at the end of
every semester and summative results are usedd@ssessment of study works and lecturers.

External stakeholders and employers are also iedoim programme evaluation and
development during meeting organised by the Dedfise(and Faculty Council.
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[ll. RECOMMENDATIONS

1. Itis recommended that the Faculty should explbeereasons why students are choosing
a limited range of electives across the KTU andl@sth processes to encourage wider
selection.

2. Itis recommended that there should be a more fisethmethodology to aid students in
selection of their final thesis.

3. It is recommended that a certain number of cresltsuld be given for scholarship
activities, such as preparation of posters andeptations for conferences and journal
paper writing.

4. It is recommended that the students would benefimf additional content in the
curriculum that includes broader technologies ironiedical technology based
applications both, diagnostic and therapeutic.

5. It is recommended that the curriculum be reviseceliminate some duplication of
content in the programme.

6. It is recommended that all teachers should be eaged by faculty administration to
engage in pedagogical training.

7. It is recommended that incoming and outgoing mobif students and staff could be
further to developed.

8. It is recommended that the interactive and assegspmential of Virtual Learning
Environment moodle should be used in a more effedtiay.

9. It is recommended that given that the students laaw@de variety of backgrounds they
would benefit from additional introductory modulesurse to equalise the class.

10.1t is recommended that more promotion should bemito shorter duration internships
opportunities for students.

11.1t is recommended that in the assessment of stysEnfdrmance there must be a clear
assessment methodology for team activities also.
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V. SUMMARY

The programme of Biomedical Engineering is the amg of its kind in Lithuania and
clearly meets the growing needs of the medicaladesector for highly qualified engineers with
a multi-disciplinary skill set covering engineerjrsgience and clinical knowledge.

Lithuania, like many European countries, has semodgrowth in the medical sector
and currently has over 200 companies involved idioa devices. These are involved in a range
of activities crossing the medical technology dam&iom design through to manufacture,
installation and maintenance of a wide range ofasy from diagnostic through to therapeutic
systems.

The Biomedical Engineering programme is very wekigned and includes both core
learning at a very high level, while including méeki focussed on emerging trends in the
medical device sector, such as telehealth and eehnedlthcare systems. The programme aims
are clearly aligned with academic and professioagliirements and with the needs of the labour
market; and are appropriate for a graduate levegnamme. The learning outcomes of the
programme are in line with international recommeimtias, and are consistent within Blooms
Taxonomy focussing on the appropriate higher cognittomains of analysis, synthesis and
evaluation, as required in second cycle programifies.programme has high level analytical/
technical learning outcomes, encouraging learning multi-disciplinary field and this is to be
commended. The programme overall has a strongtsmdiocus and shows clear evidence of
suitably preparing graduates for direct employmantigh level roles or further study to PhD
level. Perhaps greater detailed programme outcamig®e area of “employable” skills could be
outlined, particularly in design processes in aulagd industry such as the medical device
sector (FDA, EU MDD etc.), with clear associatedwmnentation control processes.

The curriculum design meets the legal requireméntsviasters Degree Study in both
volume and duration and has an even distributiosubfects over all semesters. There is a good
balance of theoretical class work, scientific reskeaubjects, and applied projects, independent
work and self-directed. The programme has a godanba of core specified subjects while
facilitating specialised and free electives. Theuly should explore the reasons why students
are choosing a limited range of electives acroeskiiiU and establish processes to encourage
wider selection.

There is a significant Final Degree Project and tead in Research Projects that
encourage research that is of high quality and mstngents publish work and present at
conferences. There should be a more formalisedhadetogy to aid students in selection of
their final thesis and that a certain number oflitseshould be given for scholarship activities.
The high scientific quality of the graduates istlier demonstrated through the good number of
graduates that continue their studies to Ph.D. &Vkiils appropriate that a programme of this
nature has a strong focus in electronic diagnaiigces, the students would benefit from some
additional content in the curriculum that includbsoader understanding or exposure to
biomedical technology, both, diagnostic and thenéipe

There appears to be some duplication across a muhb®dules, including the core and
elective modules (signal processing and imaging atioes). The curriculum should be
streamlined to eliminate this repetition in the ggemme and perhaps utilise freed additional
time to increase more applied learning in desigeot and regulatory affairs and broader
technologies. Engagement with employers both@ramme design and evaluation is good and
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could be further developed. The programme mustraisgxd for the inclusion of content that are
very current with modern trends in healthcare deviand systems such as e-health, remote and
tele-health care systems, aging population dedoéesthe inclusion of encryption methodologies

The module descriptors are clearly laid out and alestrate how module learning
outcomes are mapped to programme outcomes. Teactatigpds are reasonably diverse and the
overall ratio of lectures to practical work is goobhere is use of student-centred learning
approaches utilising seminars, problem based legyrpractical laboratories and some team
based activities and this leads into study/ asseissmethods such as colloquiums, homework,
research paper reviews, presentations and repdarhgvrThis could be further developed by
ensuring that all teachers are encouraged by fa@administration to engage in pedagogical
training and the interactive and assessment patesftihe virtual learning environment moodle
should be used in a more effective way.

The staff are highly qualified, with both industimpd academic knowledge, and in their
teaching and engagment with students. They encewagntific activities, facilitate industry
relations and assist students in finding employneenprogression to third cycle programmes.
The staff encourage and participate in tranfer exchange programmes and it is recommended
that incoming and outgoing mobility of students ataff could be further to developed.

The overall facilities ensure that students haweel-resourced learning experience in
both academic and non-academic needs. The labpratguipment and general teaching
resources are very good and students are also exkptos research facilities such as the
Biomedical Engineering Institute.

There continues to be strong competition for plameshe programme based on overall
average scores on entrants and numbers applyinga@itular note is that this engineering
programme manages to attract a good number of éeamdlicants and this is to be commended
and further encouraged. Given that the student® leawvide variety of backgrounds it is
suggested that they would benefit from additioméloductory modules course to equalise the
class early in the programme.

As part of the overall learning experience, in #ddi to traditional class room
activities, students are integrated into reseaudiviaes on externally funded projects, both
scientific and industrial, students from the pragnae have had opportunities and worked with
research institutes, students on the BME prograrareeencouraged to take part in scientific
conferences, competitions and events; staff haea kery proactive in their approach to student
participation.

KTU and the FTE are involved in the Erasmus progngnand currently have bilateral
agreements with 15 European Universities. It iomamended that more promotion should be
given to shorter duration internships opportunifies students where students might be more
willing/ able to participate. Broad assessment wathogies are utilised throughout the
programme and while assessment methodologies aegesdi the students would benefit from
more team-based learning and that in the assessrhettident performance there must be a
clear assessment methodology for team activitibs. @rogramme has a good quality assurance
process in place incorporating students’ and temachiaffs’ reflections on module development
and overall programme direction and improvement.

Overall the programme management and teachingatafio be praised on a very good
applicable programme providing an excellent leagrerperience for students in the vibrant and
modern growth area of medical device technology.
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V. GENERAL ASSESSMENT

The study programme Biomedical Engineering (statdec- 621H16001) at Kaunas University

of Technology is givem positiveevaluation.

Study programme assessment in points by evaluateas

No. Evaluation Area E\_/aluat_lon Areq
In Points*

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

" | student support, achievement assessment)
6 Programme management (programme administraticerniak quality 4

" | assurance)

Total: 22

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

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

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

Grupes vadovas:

) Prof. dr. Aleksandar Jovanovic
Team leader:

Grupes nariai:

. Prof. dr. Lajos Borbas
Team members:

Prof. dr. Dalia Giedrimiein
Dr. Graham Gavin

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

V. APIBENDRINAMASIS JVERTINIMAS

Kauno technologijos universiteto stugdprogramaBiomedicinir inzinerija (valstybinis kodas —
621H16001) vertinama teigiamai.

Eil. Vertinimo sritis Srities
jvertinimas,
Nr. balais*
1. Programos tikslai ir numatomi studiezultatai 4
2. Programos sandara 3
3. Personalas 4
4. Materialieji iStekliai 4
5. Studij eiga ir jos vertinimas 3
6. Programos vadyba 4
IS viso: 22

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

4 - Labai gerai (sritis yra iSskirgéh

V. SANTRAUKA

Studijy programaBiomedicinir¢ inzZinerija — vieninte¢ tokio poludzZio programa
Lietuvoje. Ji neabejotinai atitinka augams medicinos prietaissektoriaus poreikius, mat jam
reikia aukstos kvalifikacijos inziniayj turinciy daugiadisciplinini gekgjimy inzinerijos ir
mokslo srityje, taip pat klinikiés praktikos zinj.

Lietuvoje, kaip ir daugelyje Europos Sglimedicinos sektorius auga. Siuo metu daugiau
kaip 200 jmoniy veikia medicinos prietais srityje. Jos vykdojvairig veikla medicinires
technologijos srityje:jvairiy prietaig; karimas, gamyba, diegimas ir techaimprieziira,
diagnostika ir terapits sistemos.

Studijy programaBiomedicinir inZinerija labai gerai parengta ir apima pagrindinius
auk&iausio lygio mokymo elementus; jos modulimetu @mesys skiriamas kyl&oms
tendencijoms medicinos prietaisektoriuje, kaip antai telekomunikaémsveikatos prie#ros
paslaugos ir nuotolis sveikatos prie#iros sistemos. Programos tikslai aiSkiai suderiati s
akademiniais ir profesiniais reikalavimais, taipt g darbo rinkos poreikiais. Jie atitinka
magistraniros lygio programai taikomus reikalavimus. Progransbudijj rezultatai atitinka
tarptautines rekomendacijas ir Bloomo taksononpjascipus, pagal kuriuoséthesys skiriamas
atitinkamoms auksStesniosioms kognitydnms analizs, sintezs ir vertinimo sritims, kaip
reikalaujama antrosios stuglijpakopos programose. Pagirtina, kad pagal progrsiekiama
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auksto lygmens analitiniir techniny studiy rezultat;, skatinadiy mokytis daugiadisciplinije
terpgje. Studip programoje daugémnesio skiriama mokslui, ir turima pakankanradymy, kad
absolventai tinkamai parengiami tiesiogiai dirbtikétos kvalifikacijos darp arba toliau ¢sti
studijas treéioje studiy pakopoje. Galiit galima ity iSsamiau apiidinti gekejimus, kuriuos
galima bus panaudoti darbo rinkoje kaip programezultat, visy pirma per Krimo procesus
tokioje sureguliuotoje prameés srityje kaip medicinos prietaissektorius (Maisto ir vaigt
administracija (FDA), ES direktyva éd medicinos prietaig ir pan.) su aiSkiai susietais
dokument kontroks procesais.

Studijy programos apimtis ir trukénatitinka teiss reikalavimus, taikomus magistro lygio
programai, dalykai nuosekliai paskirstyti per visgsnestrus. Teors paskaitos gerai dera su
moksliniy tyrimy dalykais, taikomaisiais projektais, savarankiSitbd. Programoje pagrindiniali
dalykai gerai suderinti su pasirenkamaisiais. Raka tuéty iSsiaiSkinti priezastis, &l kuriy
KTU studentai renkasi tiek nedaug pasirenigpndalyky, ir sukurti procesus, kad pasirinkimas
btty didesnis.

Studiy programoje rengiamas vienas baigiamojo darbo kiageir dar du reikSmingi
moksliniy darly projektai. Juosgyvendinant skatinami auksStos kokgbmoksliniai tyrimai,
studentai spausdina savo darbus ir pristato jugskpaferencijas. Reity parengti labiau
formalizuoty metodologiy, pagal kur studentai gakty pasirinkti savo baigiaap darky. Be to,
uz uzklasig veiklg jiems tuéty bati suteikiama kazkiek kredjt Auksta absolvent moksling
laim¢jimy kokybe pasireiSkia ir tuo, kad didelis absolvgenskatius toliau tsia tre&iosios
pakopos studijas. Norprasta, kad pagal tokio padizio program didelis dmesys skiriamas
elektronires diagnostikos prietaisams, studentariis; Imaudinga, jeigu mokymo programatip
iSplétota ir apimty platesp biomedicinires technologijos — diagnostis ir terapigs — element
spektn.

Keletas pagrindinj ir pasirenkamjy moduliy (susijusy su signal apdorojimu ir
vaizdavimo Iidais) kazkiek dubliuojasi. Mokymo programa étwr bati iSgryninta, siekiant
paSalinti pasikartojafus dalykus, o atsiradufaisvg laika skirti taikomiesiems dizaino teorijos,
reguliavimo klausim ir platesniy technologij mokymams. Palankiai vertinama tai, kad rengiant
program ir ja vertinant dalyvauja darbdaviai. Si veikladur biti toliau pktojama. Pagirtina,
kad programa apima Siuolaikines kryptis sveikatotaigy ir sisteny srityje, kaip antai
elektronires sveikatos prie#iros paslaugos, nuotoéis ir telekomunikaciés sveikatos prie#ros
sistemos, senstantiems gyventojams skirti prigtaiséravimo metodika.

Moduliy apraSai aiSkiai igtyti. IS y matyti, kaip moduli studiy rezultatai atitinka
programos rezultatus. Pggpai taikomijvairis mokymo metodai, o tarp teomnpaskait ir
praktinio darbo iSlaikyta gera pusiausvyra. Pagalgmnm taikomi j studentus orientuoti
mokymo metodai: seminarai, problgnsprendimais paremtas mokymasis, pratinzduotys
laboratorijoje ir kazkiek komandis veiklos. Jie siejami su tokiais studijertinimo metodais
kaip jskaitos, nam darbai, mokslini darby apzvalgos, pranesimai ir ataskaiasymas. Si
krypti galima luty toliau pktoti, uztikrinant, kad visi éstytojai ir fakulteto administracija
dalyvauty pedagog mokymuose ir veiksmingiau panaudovirtualios mokymo aplinkos
~-Moodle” interaktyvumo ir vertinimo galimybes.

Deéstytojy kvalifikacija auksta, jie turi akademiniiniy, taip pat Zini apie S pramors
Salg, ir jomis dalijasi su studentais. Jie skatina nliaksveikla, padeda uzmegzti rySius su Sios
pramorts Sakos atstovais, padeda studentams susirasii @@ ¢sti studijas tr&ioje pakopoje.
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Déstytojai ragina ir skatina studentus dalyvauti maprogramose. Rekomenduojama toliau
plétoti atvykstawiy ir iSvykstargiy studeng bei cestytojy judums.

Bendrosios patalpos iy jiStekliai puikiai tenkina akademinius ir neakadeims studeng
poreikius. Laboratornj jranga ir bendrieji mokymo iStekliai labai geri. Be studentai gali
pasinaudoti Biomedicinis inZinerijos instituto moksligityrimy jranga.

Tarp noriiyjy studijuoti pagal & program vyksta didet konkurencija. Svarbu
pazyneti, kad Si inzinerijos programa sugeba pritrauldihazai mergi. Tai pagirtina ir turi
buti toliau pktojama. Atsizvelgiani didziule studeng ankstesnio iSsilavinimgvairow, jiems
praversy papildomasjzanginio kurso modulis, kad visiity vienodai susipazinsu hisimgja
studijy programa.

Be tradiciniy paskaiy studentai dalyvauja mokslipi tyrimy veikloje, taip pat
projektuose, kuriems skiriamas iSorinis finansaanttudijuodami pagalgprogram studentai
turéjo galimylke dirbti su moksling tyrimy institutais, taip pat jie yra skatinami dalyvauji
mokslinese konferencijose, konkursuose ir renginiuosestjdojai skatina studentus kuo
aktyviau dalyvauti.

KTU ir Telekomunikaciy ir elektronikos fakultetas dalyvaufgrasmusprogramoje ir
Siuo metu turi dviSalius susitarimus su 15 Europwsversitet;. Rekomenduojama didinti
trumpesis trukmes stazudiy pasiila studentams, kad Sie &y daugiau galimyhy jose
dalyvauti. Programoje taikomvairis vertinimo metodai. Kadangi vertinimo metoghaairis,
studentamsidy naudingas labiau komandinio pmZio mokymasis, o vertinant studerstudiy
rezultatus, reiéty aiskiai iSskirti ir komandie veiklg. Programoje numatytas geras koéyb
uztikrinimo procesas, pagal Kuatsizvelgiama studeng ir déstytojy nuomor apie modulio
karima, taip pat bendja programos kryptir tobulinimg.

Apskritai programos vadovus iréstytojus reikia pagirti uz labai gerai taikem
program, pagal kurm studentams suteikiamos puikios galiraybmokytis dinamiskoje ir
modernioje medicinos prietaisechnologijos srityje.

lIl. REKOMENDACIJOS

1. Rekomenduojama fakultetui iSsiaiskinti priezagtid, kuriy KTU studentai renkasi tiek
mazai pasirenkagjy dalyky; sukurti procesus, kad pasirinkimagibdidesnis.

2. Rekomenduojama parengti labiau formalizumtetodologig, pagal kur studentai gty
pasirinkti savo baigiagj darhy.

3. Rekomenduojama, kad uz uzklasireikla, kaip antai konferenajjplakat; bei praneSim
parengina, taip pat Zurnal straipsni rasSyny, baty duodama kazkiek kredit

4. Rekomenduojama, kad studenmokymo programa iy iSplétota ir apimt daugiau
dalyky, susijusy su diagnostiemis ir terapigmis taikomosiomis programomis,
susijusiomis su biomedicinos technologijomis.

5. Rekomenduojama pefeeti  studijy programos sand@r siekiant  paSalinti
pasikartojatius dalykus.
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6. Rekomenduojama, kad fakulteto administracija skatigisus @stytojus dalyvauti
pedagog mokymuose.

7. Rekomenduojama toliau qtbti atvykstagiy ir iSvykstartiy studeny bei dstytojy
juduma.

8. Rekomenduojama veiksmingiau panaudoti virtualioskynmo aplinkos ,Moodle”
interaktyvumo ir vertinimo galimybes.

©

Atsizvelgiant j didziulke studeng ankstesnio iSsilavinimgvairow, rekomenduojama
organizuoti papildomp jZanginio kurso modul kad visi lity vienodai susipazin su
btisimgja studiy programa.

10. Rekomenduojama skatinti trumpésrirukmes stazudiy pasiila studentams.

11.Rekomenduojama vertinant studgmhokymosi rezultatus numatyti aigkkomandirgs
veiklos vertinimo metodologij
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