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Report on the bachelor's programme Biomedical Engineering
and the masteCs prograrnmes Biomedical Engineering and
Medical Engineeting of Eindhoven University of Technology

This report takes the NV'\O's,A.ssessment framervork for limited progrâmme assessments as

a starting point.

Administntive data

Bachelo/s progtamme Biomedical Engineedng

the

Mastels programme Biomedical Engineedng

Name of the programme:
CROHO number:
Level of the progrâflrme:
Orientation of the programme:
Number of ctedits:
Specializations or tracks:
Location(s):
Mode(s) of study:
Expiration of accreditation:

Name of the programme:
CROHO number:
Level of the progrâmme:
Orientation of the progranìme:
Number of uedits:
Specin lizations or tracks:
Location(s):
Mode(s) of study:
Expfuation of accreditation:

Biomedical Engineering
56226
bachelor
academic
180 EC

Eindhoven
full time, part time
37-72-2073

Biomedical Engineering
66226
mâstef
academic
1.20 EC

Eindhoven
full time, pat time
37-1,2-2073

Medical Engineering
60344
mâstef
academic
72OEC

Eindhoven
full time, pat time
31,-1,2-201,3

Mastet's ptogramme Medical Engineering

Name of the progtÃfime:
CROHO number:
Level of the ptogrammei
Orientation of the programme:
Number of credits:
Speirahzaions or tracks :

Location(s):
Mode(s) of study:
Expiration o f accreditation:

The visit of the assessment committee Biomedische Technologt" OW 2072 to the
Department of Biomedical Engineering of Eindhoven Univetsity of Technology took place
on 10 and 17 October 2072.
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Administrative d.ata rcgarding the institution

Name of the institution:
Status of the institution:
Result institutional quality âssurance assessment:

Eindhoven University of Technology
publicly funded institution
applied (pending)

Quantitative data regarding the programmes

The tequited quantitative data regarding the programmes are included in Appendix 5.

Composition of the assessment committee

The committee that assessed the bachelor's programme Biomedical Engineedng and the
mâster's progrârnme Biomedical Engineering and Medical Engineering consisted of:

o Prof. dt. k.J. Vander Sloten, professor in Engineering Sciences I(U Leuven, Belgium;
o Dr. it. JJ. Struijk, associate professor Department of Health Science and Technology,

-Aalborg Universþ Denmark;
o Prof. Dt. It. J.A.E. Spaan, Emedtus professor in Medical Physics, University of

Á.mstetdam;
o Ptof. Dr. R. Reill¡ professot in Neutal Engineedng, Trinity College Dublin;
. J.Y. de Boet, bachelot student Biomedische Technologie Universiteit Twente

The committee was suppotted by drs. L. van der Gdjspaarde, who acted as secretary

Appendix 1 contains the curdcula vitae of the members of the comrnittee.

rWorking method of the assessment committee

Preþaratiott

The assessment of the bachelor's pro¿ranme Biornedical Engtneering and the rilasler's þrogramnes
Bionediml Engineering and Medical Engineering of Eindhoven University of Technology is part of
a cluster assessment of seven Biomedical Engineering degree prograrrunes offered by four
universities. The entire cluster committee consists of six membets. The kick off meeting for
the cluster assessmeot was scheduled on 13 September 2012. Duríng this meeting the
committee members received an introduction into the assessment framework and evaluation
procedures and the committee agreed upon its general working method. Furthermore the
domain specifrc requirements and the most recent developments concerning the Biomedical
Engineering domain wete discussed. These domain specific requirements and the actual
cofltext form the starting point for the evaluation of the quality of the degree prograrnmes.

In preparation of the assessment of the programme a self-assessment report was prepared by
the programme management. This report was sent to Q,{NU and, after a check by the
sectetary of the committee to erisure that the information provided was complete, forwarded
to the cornmittee members. The committee prepared the site visit by studying the self-
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âssessment report and a number of master theses. The sectetary of the committee selected
fifteen theses randomly and stratified out of a list of all graduates of the last two yeats. The
following stratification is used: five theses with low grades (6-6.5), five theses with middle
ranged gtades (7-8) and five theses with high gtades. QANU asked the programme to send
the theses including the assessment by the supervisot and examiner and divided them among
the committee members; each committee membet therefore assessed three theses.

In the case that a thesis would have been assessed as questionable or unsatisfactory by a

cornmittee member, â reâssessment was done by another committee member. In the case that
more than 10o/o of the theses were assessed as questionable or unsatisfactory by two
committee members the selection of theses for the progrârnme was extended to 25.

Site uisit

The committee members formulated questions taised by studying the self-assessment report
in advance. These questions were circulated in the committee.

The committee visited the programme on 10 and 11 October 201,2. The ptogrârnme of the
site visit was developed by the committee's secretary in consultation with the prograrnme
management and the chair of the committee. The committee interviewed, next to sfudents,
teachers and alumni, the ptogramme manâgement and representatives of the Faculty Board,
the Examination Board and the student and teacher members of the Progtamme committee.
Ân open office hour was scheduled and announced þut not used).

During the site visit the committee studied additional matertal. made available by the
programme muîa;gemerrt. Appendix 7 gives a complete overview of all documents available
dudng the site visit. The last hours of the site visit were used by the committee to establish
the assessments of the ptogramme and to prepâre the presentation of the findings of the
committee to the representatives of the programme.

Report

The secretarywrote adraft repotr based on the findings of the committee. The draft report
has been amended and detailed by the committee memberc. Aftet approval of the draft repott
by the committee it was sent to the Department for a check on facts. The comments by the
Department were discussed in the committee, this discussion resulted in some changes in the
report and subsequentlv the committee established the final report.

The assessmerit was performed according to the NVAO (,{ccreditation Otgantzation of the
Nethed¿nds and Flanders) framewotk for limited progrâmme assessment (as of 20
November 2017). In this framewotk a fout-point scale is prescribed fot both the general
assessment and assessment of each of the three standards. The committee used the following
definitions for the assessment of both the standards and the progrâÍìme as a whole.

De¿isior niles

Generic quality
The quality that can reasonably be expected in an international perspective from a higher
education bachelor's or master's programme.

Unsatisfactory
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The programme does not meet the curtent generic quâlity standards and shows serious
shortcomings in several areas.

Satisfactory
The progamme meets the curtent genedc quality standards and shows an acceptable level
across its entire spectrum.

Good
The programme systematically surpasses the cutrent generic quality standards across its entire
spectfum.

Excellent
The programme systematically well su{passes the curent generic quality standards across its
entire spectrum and is regarded as an (inter)national example.

Genetal Assessment

When standard 1 ot standard 3 is assessed as 'unsatisfactory', the genetal assessment of a
programme is 'unsatisfactory' .

The genetal âssessment of the programme can be good when at least two standards, including
standard 3, are assessed as 'good',

The genetal assessment of the programme can be excellent when at least two standards,
including standard 3, are assessed as 'excellent'.
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Summary iudgement

This report presents the findings and considerations of the committee that assessed the
bachelor's þrlgramm€ Biomedical Engiwering the masterJ þrogramme Bionedical Engiaeering and the
master's progranrne Medical Engineering of Eindhoven University. The committee studied the
information avalable and discussed the prograrnmes with representatives of the institution
and the progrârnme during a site visit. The committee weighted their positive coffrnents
along with their points fot imptovement and concluded that the progrâmmes meet the
currerit generic quality standards and shows an acceptable level across its entire spectrum.
Therefore, the committee âssesses the bacltelorl programme Biomedica/ Engineering the master's

þrogramne BionedicalEngineeing and the master's þmgramme Medical Enginaaringas satisfactory.

In September 1997, the Engineering education ptografrüne Biomedische Technologie
(Biomedical Engineering) started at the TU/e. In September 2002, the Bachelor-Master
structute was formally adopted. A three year Bachelor's degree in Biomedical Engineering
was coupled to two different two year Master's degrees: Biomedica/ Engineeritg and Medìcal
Engineerìng. The møster's þrlgramrne Bionedical Engineeing is sttongly research oriented, while the
maçter's prlgramrle Medical En¿ineeing combines the research orientation with clinical
components. Therefore, master's þrogramme Biomedical Engineeing education almost completeþ
takes place in the university environment, whìle the education of the naster's progranme Medical
Engirueríng mainly takes place in a clinical environment. Both Mastet's programmes interact
with relevant companies and intemational institutes.

B achelols prognmme BÍom edical Engineedng

Standard l: Inîend¿d learning oatcomes

The bathehr's þrogrømme Bionedical Engineering intends to offer students a thorough, broad and
up to date education in the field of biomedical engineering. ,A.ccording to the committee, the
programme has a clear mission and clear goals.

The universities in the Nethedands offedng degree progtammes biomedical engineering
agreed upon domaio specific requirements. These domain specific requirements are
el¿botated nto 26 specific intended learning outcomes for the TU /e þathelor's þrogramme
Bioruedical Etgineeing clustered in six categodes. According to the committee, these intended
learning outcomes are in line with the domain-specific requirements. However, the intended
learning outcomes do not explicitþ reflect the orientation and the focus of the tracks of the
pfografiìfne.

Since September 2072, the bachelor's ptogtamme offers two majors: Medical Scierces and
Engineering and Bionedical Engineering. Half of the bachelor's ptogtamme focuses on one of the
two majors. While students in Medical Sciences and Engineerixg arc speciahzi"g i" biomedical
subjects such as methods fot diagnosis and intervention, the students tn Biomedical Engineering

will focus more orì technological subjects like mechanics, physics and materials. The
committee is of the opinion that the focus of the two majots should be better reflected in the
intended learning outcomes.

S tandard 2 : Teaching-learning e n uiro n n e nl
The thtee year bachelor's progtamme is offered as a full-time ar.d pafi-time programme of
180 EC. Based on its didactical concept, the programme offets a mixture of courses (ectures,
600/") and Desþ Centred Learning (DCL, 40o/o). DCL consists of cases and training sessions,
not only fot application (practicals, expedments) and integration of engineering, sciences and
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the life sciences, but also for acquiring typical (biomedical) engineering skílls as working in
groups, communication, being awate of ethical issues, etcetera. The teaching-learning concept
that structutes the progrârrìme is in the view of the committee very good and supportive for
the leaming process of the students. Within the programme, several essential skills are trained.
Howevet, the committee wâs missing a clear overview of the coherence and could not see
how the skills build up within the programme.

Each year of the full-time programme consists of two semesters and four quartiles of ten
weeks each. Each quattile contains thtee courses in engineedng and life sciences and one
DCL case. In the first semester of the third year, students may choose a minor. \Tithin the
scope of biomedical engineering, at the moment two minors are offered: Bioned.icøl Engineerùg
and Biomedical Instrunentation Engfueering the latter is a collabotative progrârrrne with the
depatment of Electrical Engineering. The second semester is again devoted to the
bíomedical engineering major and is concluded v¡ith a graduation project.

In Septemb er 201,2, the progtamme gtadually started implementing a new curriculum for the
bachelot's prografiìme. Hâlf of the bachelor's programme focuses on orìe of the two ne\¡/
majors Medical Sciences and Engineering and the major BionedicalEngineering. At the end of year
one students can still switch between the two tracks. ìùØhile students in Medica/ Sciences ønd
Engineering ate specializing in biomedicai subjects like diagnosis & intervention and exchange
& regulation, the students in Biomedical Engineering will focus more ofl technological subjects
like mechanics, physics ancl materials. The nev/ programme is more tailored to the studentrs
c reet interests. ,{,mongst other expectations, it is believed this new curriculum will improve
student Progress. The committee welcomes the idea of educating broad bachelor students,
but advises the ptogtamme to ensure that all students get sufficient education in engineering.

According to the committee, the content and structure of the bachelor's programme enable
the admitted students to achieve the intended learning outcomes. The courses comprise basic
knowledge in all fiekls related to biomedical engineedng. It is clear to the committee that the
bachelor's programme makes a choice for and focuses on biomedical research. However, the
committee believes that some other disciplines ate underexposed: designing,
entrepreneurship, business cultute, risk assessment and regulatory affats, social competences
and report writing need more attention,

The facilities are good and support the teaching-learning concept by enabling the students to
rvork together on projects and assignments and to perform small scale research and desþ
projects. The committee was impressed by the diversiq', quâlity and flexibility of the
experimental setuPs with which bachelor and master students can have excellent hands-on
expedence.

The teaching staff is involved in actual innovative research and is internationally well known.
The staff bacþound in biomedical engineedng is very good. The staff is enthusiastic and
supportive for the students.

Støndard 3: Assessment and achieued learaing outcomes

Exams ate taken at the end of each quartet. For the courses, the traditional written exam is

-id"ly used. In a growing number of courses, the use of a notebook with some specific
software ptogramme is necessary. Exams are taken in the final nvo weeks of a quarter. The
propaedeutic courses of the fìrst quatter ate also examined at midterm. Participation is not
mandatory- The midterm exarns heþ students to identifii at an earlv stage their strengths and
weaknesses. ff a student passes this midtetm exam, the final exam will only be about the
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remainder of the course. The committee has established that the bachelor's programme has

an adequate assessment systems and assessment procedures. The assessment procedures ate
sufficientþ implemented in the programme.

The Boatd of Examinets performs most of its legal tasks, but does not yet pro-actively
conttol the quality of individual exârns, the assessment procedures and gtaduation theses. The
commíttee strongly recornmends the Boatd to develop in short time a specific plan on how to
c rry oLtt the assurance of the assessment.

The committee assessed fifteen tecent bachelor theses and established that all theses met the
tequirements for gtaduation. On âverâge, the theses arc of. sufficient quâlity. The committee
did not rcad any thesis from the selection provided that on the whole was unsatisfactory. The
theses are shott (fifteen to twenry pages), but the depth of the theses is quite good, according
to the committee. Flowever, the committee was surprised to see that the chosen form of the
theses can diffet significantly. For example, one thesis was written as a literature review and a

tesearch proposal. The committee feels that a more standard guideJine for wdting a bachelor
thesis is needed.

In the past years a common assessment form is used for the final assessment of bachelor and
master students. The committee recommends to differentiate between bachelor and master
level and to develop an assessment form specifically fot each progrâÍìme. Furthermore the
committee strongly recommends that these assessments forms are filled in by all supewisors
in a uniform way. The forms should be made available to and known by all staff members
and students.

B ac b e lo rI prograrz m e B io m e dic a / E ngi n e e rì ng :

Standard 1: Intended learning outcomes
Standatd 2: T eachng-Iearning environment
Standard 3: ,{.ssessment and achieved learning outcomes

General conclusion

satisfactory
good

satisfactory

satisfactory

Mastels ptogramme Biom edÍcal Engin eeting

Standard /: Intended leaming oaîcomes

The ma¡Ter's Prlgroînme Bionedical Engimeingaims at educating students with a bachelor's degree
in Bíomedical Engineering to become a teseatchet and to function as an engineer in a

reseatch and development envirorimerìt related to medicine and healthcarc. Three master
tracks are distinguished: Biomechaaics dv Tissue Engineering Molecular Bioengineering dz Molecular
Irzaging znd Biomedical Inøging dz Modrlling In September 2012, the new master track
RegemraTiue Medicine and Techno/o¿y statted, in collaboration with the Master Biomedical
Sciences at Uttecht University. The tracks coincide with the research divisions and arc divided
to give students a direction for choosing their electives and shaping their programme.

The committee believes that by distinguishing the master tracks, the ptogramme makes a

clear choice and focuses on biomedical tesearch and development within the fields of
expertise of the departrnent. By staying close to the expettis e avatlable within the department,
the progtamme ensures expert guidance and presence of state-of-the-art equipment.
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The universitíes offering degree programmes biomedical engineering in the Nethedands
agteed upon domain specific requirements. The progrâmme makes use of these domain
specific requfuements. In addition, seven additional competerìces are described. According to
the committee, the use of the domain specific requirements is sufficient. The committee
believes these requirements ate well descdbed in terms orientation and that they differentiate
sufficientiy between the bachelot's and master's level. However, the seven additional
competences of the prograrnme are quite genetal and do not reflect specific orientation of the
programme and their tracks.

S tandard 2 : Teaching-learning e nuironment
The curriculum comprises a Fust yeat with ten elective courses and an internal and an external
internship. Starting 1n 201,1,, the intemal intemship has been terminated; onl;' 2¡ external
internship (externship) is taken and one thitd of it may be chosen fueely, after consultation
with the gnduatton ptofessor. This may be literature research, extra courses, a ptolonged
internshíp, ^î extta internship, etcetera. The second year consists of the graduation project
concluded v¡ith the mâster's thesis. Students have the possibility to shape their master's

Prografnme according to their own individual wishes and interests. To ensure a well-balanced
programme with sufficient depth and diversity, the complete set has to be approved by the
graduation professor: a full professor.

The committee studied the curriculum of the master's prograrnme and coocludes that the
prograrrìme offers students sufficient depth in the engineering field related to clinical practice.
The courses enable the students to develop their competences in biomedical engineering on
an advanced level and prepare the students for contjnuing their studies in a PhD programme
or to fulfil a position in the labour market for which an advanced scientific education in
þio)medical engineedng is required. The master progrâmme is interesting and challenging
accotding to the committee, It ptovides a good balance between experimental and theoretical
research.

Students pancþate in research groups and ate involved in innovative high level research
ptojects. The committee is convinced that the students receive suffi.cient guidance and
supervision during their internship and master thesis ptoject.

Standard 3: Assessntent and achieued /earning oatcones

The elective courses ate evahated using written or oral exams or assþments. Grades ate
given by the responsible teacher. Grades of internships are given by the responsible staff
membet. In case of an externship, the ptesentation is given at both the receiving institute and
the supervisoy's lab; the grade of the report of the external (mosdy foreign) supervisor is
usuah accepted by the graduation ptofessor. The committee suggests the programme to
develop afl assessment fotm to grade the internships with verbdtzed grades on each of the
cntena. The committee has established that the mastef's programrrte has an adequate
âssessmerìt system and assessment ptocedutes. The assessmerit procedures are sufficiently
implemented in the progrâmme.

The committee assessed fifteen recent mâster theses of the flaster's prograrnme Biomedica/

Engineeingand established that all theses met the requirements for graduation. On average the
theses arc of sufficient quality. Several theses are graded even hígher by the committee than
by the prografiune. The committee has not seen theses that were on the whole unsatisfactory.
The theses illustrate that the students have achieved the intended leatning outcomes as

formulated by the programme.
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The Board of Examiners performs most of its legal tasks, but does not yet pro-âctively
control the quality of the exams, the assessment procedures and graduation theses. The
committee strongly recommends the Boatd to develop in short tíme a specific plan on how to
c rty out the assurance of the assessment.

In the past years â common assessment forrn is used for the final assessment of bachelor and
master students. The committee recommends to diffetentiate between bachelor and master
level and to develop an assessment form specifically for each progrâmme. Furthermote the
committee strongly tecommends that these assessments forms are filled in by all supervisots
in a uniform way.

Master's program m e Bio ne dical E ngi n æ ring

Standard 1: Intended learning outcomes
Standard 2: T eaching-leatning envitonment
Standard 3: Assessment and achieved learning outcomes

satisfactory
good

satisfactory

General conclusion satisfactory

Mas tet's progtamme Medical Engin eedng

Støndard l: Intend¿d leaming outcomet

It is expected from graduates of the master's þmgranme Medicøl Engineerirgto work in or in close
collaboratioo with medical teams and come in direct contact with patients. The progrâmme
prepâfes students for an engineering cateer in a clinical and/ or industrial environment.
Medical engineers u¡ill on one hand initiate application of research innovations in the clinical
ptactice, and on the other hand, they will transfer clinical requests into specific research aims.

Three mâster tracks are distinguished, which coincide with the research divisions. The master
tracks ate Bioruecltanics dz Tissue Engineering Molecular Bioengineeriry dz Molerular Inaging and
Bionedical Inaging dz Modrlling.

The universities offe¡ing degtee progtammes biomedical engineering in the Nethedands
agteed upon domain specific requirements. The progrâmme makes use of these domain
specific requirements of biomedical engineering. The ptogramme added four intended
learning outcomes to the domain specific requirements to state the difference with the masler's

þrogramme Bionedicøl Engineering. In addition, seven more competences as compared to the
Master of Biomedical Engineering ate described. Accotding to the committee, the use of the
domain specific requirements is sufficient. The committee believes these requirements are
well described in terrns of orientation and that they differentiate sufficiently between the
bachelor's and mastet's level. However, the seven additíonal competences of the programme
are quite general and do not reflect specific orientation of the prograrnme and their tracks.
Furthermore, the extra four intended leatning outcomes for the master's programne Medical
Enginæring are quite basic. The committee is of the opinion that the domain-specific
teqL irements need more elabotation.

S tailørd 2: Teacbiag-learning e nuironment

The educational progtamme of the programme comprises a fitst year with eþht elective
courses, trvo clinical modules and an intetnship. Starting n 207'1,, the internal internship has

been terninated; only an extetnal intetnship (externship) is taken and one third may be
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chosen fuedry, after consultation with the graduation professor. 'Ihis may be literature
tesearch, extra courses, a ptolonged internship, an extra internship, etceterâ. The second year
consists of the graduation project concluded with the master's thesis.

The committee studied the curiculum of the master's prografrìme and concludes that the
progrârnme offers students sufficient depth in the engineering field related to clinical practice.
The cotrses enable the students to develop their competences in medical engineedng on an
advanced level and prepare the students fot continuing their studies in a PhD prograrnme or
to fulfil a position in the labour matket fot which an advanced scientific education in
þio)medical engineering is required. The master's programme is interesting and challenglng
according to the committee. It provides a good balance between research and theory.

Students have the possibiJity to shape their master's programme according to their own
individual wishes and intetests. To ensure a well-balanced programme v¡ith sufficient depth
and diversity, the complete set has to be approved by the gtaduation professor.

Students participate in reseatch departrnents and arc involved in innovative high level
teseatch projects. The committee is corwinced that the students receive sufficient guidance
and supervision during their internship and master thesis project.

The committee advises to monitor closely the workload and study delay of students and
investigate if any scheduling issues between locations be minimised .

Standørd 3: .4ssessruent and achi€ued kørting oatcomes

The elective courses are evaluated using written or oral exams or assþments, Grades are
given by the tesponsible teacher. The grade of the intemship is gíven by the responsible staff
member. In case of an externship, the presentation is given at both the receiving institute and
the mentot's lab; the grade of the teport of the foreþ mentor is usually accepted by the
graduation ptofessor. The committee suggests the programme to develop an assessment form
to gtade the internships v¡ith verbalized gtades on each of the critena.
The committee has established that the master's prografiìme has an adequate assessment
system and assessment ptocedures. The assessment procedures are suffi.ciently implemented
in the programme.

The Boatd of Examiners petfotms most of its legal tasks, but does not yet pro-actively
conttol the quality of the exams, the assessment procedures and graduation theses. The
cornmittee strongly recommends the Board to develop in short time a specific plan on how to
c^rty olut the assurance of the âssessment.

The committee âssessed fifteen recent master theses of the mø¡ter's prlgramille Medica/
Engimringand established that all theses met the requitements fot graduaton. On average the
theses are of sufficient quality. Sevetal theses are graded even hþher by the comrnittee than
by the Progtamme. The committee did not read theses from the selection provided that were
on the whole unsatisf¿ctory. The theses illustrate that the students have achieved the intended
learning outcomes as formulated by the progrâmme.

In the past years a common assessment form is used for the final assessment of bachelor and
mâstet students. The committee recommends to differentiate between bachelor and master
level and to develop an âssessment form specifically for each programme. Furthermore the
committee strongly tecommends that these assessments forrns are filled in by all supervisors
in a uniform way.
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The committee established that the theses of both master's prograrnmes do not differ much
in nature. The theses of the master's þrogranne Medical Engineering shovld be more embedded in
clinical przctice, but the committee didn't see that reflected in the theses. The committee
advises the nasTer's þrlgramrfle Medical Engineering to reflect the differences between the two
graduation projects in the assessment criteria. In addition, they need to be reflected in the
templates for the gtaduation project and the thesis'writing.

Master's progrøm me Me di cal Engine ering

Standatd 1: Intended learning outcomes
Standatd 2: T eachíngJeatning environment
Standard 3: Assessment and achieved learning outcomes

satisfactory
good

satisfactoty

General conclusion satisfactoty

The chair and the secretary of the committee hereby declare that dl. members of the
committee have studied this teport and that they agree with the judgements laid down in the
report. They confirm that the assessment has been conducted in accotdance with the
demands relating to independence.

D^tei t7-72-2o72

Ptof. dr. ir. J. Vander Sloten dts. L. van der Grijspaarde
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Description of the standards from the Assessment framework for limited
pfogfamme assessments

Findings

For this standatd, a shoft introduction to the three programmes is given (1.1). After that, the
domain specifi.c requirements are described (1.2). In addition, the goal and intended learning
outcomes of the programmes are described and discussed separately (1.3).

7.7 fntroduction to the progtammes
In September 1997, the Engineedng education programme Biomedische Technologie

@iomedical Engineering) started at the TU/e in collaboration with the University of
Maastricht. The initiation was inspired by the long-term collaboration in biomedical research
between the two univetsities, which tesulted in a research-oriented education prograrnme.
This ptogramme was structured with a bachelor's and a master's phase from the onset but
was still one prografiìme culminating in the degree of Engineer in Biomedical Engineering.

The Biomedical Engineering education prograrnme started as an actviry of the Education
Institute Biomedical Engineering ^ÎU /e (established within the Department of Mechanical
Engineering n 1,996), in collaboration with the Universrry of Maastricht. In 1,999, ir was
decided that Biomedical Engineering would become a real depatment to clanfy its position
between the other depattments atTU/e. In September 2002, the bachelor-master structlrÍe
was formally adopted. A three year Bachelot's degree in Biomedical Engineedng was coupled
to two different two year Mastet's degrees: Bionedical Engircering and Medical Engineering. The
rua.ster's þrlgrar¿ne Biomedical Engineering is sttongly research oriented, while the master'¡
programme Medical Engineering combines the reseatch orientation with clinical components.
Therefore, master's progrømme Biomedical Engineering education almost completely takes place in
the university environment, while master's programne Medical Engineering education mainly takes
place in a clinical environment (mainly at the University of Maastricht). Both Master's
ptogrârnmes interact v¡ith relevant companies and international institutes.

1.2 Domain specifrc tequirements
The objective of the batbelor! programme and the ruaster's þrogrammes Biomedical Engineering and
Medical Enþneeing of the Eindhoven Univetsity is descdbed in the domain statement.
According to this domain statement, biomedical engineering is an interdiscþlinary field,
combining engineering discþlines and natural and life sciences. Integrating scientihc and
engineering concepts and methodology, the Biomedical Engineer works to increase scientific
knowledge and solve health care problems, by:
1'. acquiring new knowledge of living systems thtough continuous innovation and

substan tive application o f exp erimental, anaþtic aJ, and desþ techniques,

Standard 1: Intended leaming outcomes

The íntended learning outcomes of the programme have been concretised with regard to content, level and
orientation; they meet internatìonal requirements.

Explanation:
As for level and orientation þachelot's ot master's; professional or academic), the intended learning outcomes
Itt into the Dutch qualiltcations framework. In addition, they tie in with the international perspective of the
requirements currently set by the professional ûeld and the discipline with regard to the contents of the
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2. designing and developing new devices, algorithms, processes and systems to advance
medical technology in health care,

3. solving health cate problems through puqposeful context-driven problem solving;
4. implementing solutions using excellent cross-disciplinary cornmunication and

cooPefation skills.

In 2005, domain-specific requirements for biomedical engineering in the Nethedands were
developed by the biomedical engineering programmes of the Eindhoven University of
Technology, the University of Twente and the University of Groningen. Recently, the three
otiginal partners and the Technical University Delft confumed these domain-specific
requirements. The domain-specific requirements are presented in appendix 2. To define
intended leaming outcomes or competences, the bachelor's programme Biomedical Engineeing and
the master's þrlgrumriles BionedicalEngineeingand MedicalEngimering made use of these domain-
specific requirements. '\ccotding to the committee, the domain-specific requirements are well
described in terms orientation and that they differentiate sufficiently between the bachelor's
and master's level.

1.3 Goals and intended leaming outcomes of the ptogrammes
The goals and intended leaming outcomes ate discussed separately for the three progtaÍìrnes

B a ch e lor's þrograrz me Biom e dica I E ngi ne eri ng

For the bøchelorl programne Biomedical Engineering in total 26 intended learning outcomes are

presented in the self-evaluation report, clustered in six categodes: knowledge and
understanding âpplyhg knowledge and undetstanding; communicating and functioning in a

team; reflecting on social, academic and ethical issues; learning skills; and desþ skills
(appendix 3).

The committee is of the opinion that the intended learning outcomes are well described in
terms of level and otientation and ate in line with the domain-specific requirements for
biomedical engineering. Flowevet, the committee thinks that the intended learning outcomes

^re 
îot as explicit as they should be. As becomes clear from the described goal of the

bacheloy's programme and is shown by the curriculum, the bachelor's programme does take a
cleat position within the domain of biomedical engineering. The intended learning outcomes
do not explicitly reflect this orientation of the programme.

Since September 2012, the bachelor's ptogtamme offers two majors: Medical Sciences and
Enþneenng and Biomedicøl Engineeing. Half of the bachelor's ptogtamme focuses on one of the
two majors. While students tn Medical Sciences ønd Enþneering are specøhzi"g i" biomedical
subjects like diagnosis & inten'ention and exchange & regulation, the students tn Bionedical

Eryineeing will focus more on technological subjects like mechanics, physics and materials.
The committee is of the opinion that the focus of the two majors should be reflected in the
intended learning outcomes. In the meeting with the committee, the programme management
stated that since both majors àne patt of the same bachelot's ptogtamme, one set of intended
learning outcomes should be sufficient. The committee agrees with the prograrrìme
marìâgement, but is of the opinion that a subset of intended leatning outcomes for both
majors should make the intentions of the two majors more clear. In addition, this will make it
possible to describe mote specific how the different curricula of the two majors meet the
intended learning outcomes.

The committee would like to make a remark on the way the new major Medical Science and
Tecbno/ogt is presented to incoming students in brochures and on the rvebsite. The committee
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believes the brochute focuses too much on the medical patt of the programme and not
enough on the engineering part. Fot example, the statement at the front of the brochute 'I
dream of an innovative and effective cure for câncer) may give the wrong impression on the
engineering part of the programme. The committee was told by the programme management
that it is difficult to make clear to incoming students that biomedical engineering really is an
engineering progrâmme, unlike for example the bacltelor's þrograrnrzte Tecþnical Mediche
('Technische Geneeskunde). This was confumed by some of the students the committee
spoke with. They said that they thought the ptogramme would be mote chemistry and less
electrical engineering and computing. According to the committee, a. mol:e clear provision of
information about the prograrnme to incoming students is very essential.

Mas terl prograrnme Bio ne dical Engine e rhg
Accotding to the self-evaluation teport, the nastar's prlgrarilme Bionedica/ Engineering ajms at
educating students with a bachelor's degtee in Biomedical Engineering (or an equivalent
degree that allows successful completion of a specific master's track) to become a researcher
and to function as an engineet in a tesearch and development envirooment related to
medicine and healthcate. Three master tracks are distinguished, which coincide with the
reseatch divisions. The master tracks are Bioruechanics dy Tissue Engineenng Moleutlar
Bioutgineering dy Molecular Inøging a¡d Bionedical Inaging dz Moùlling.

The goals of the master's programrne Biomedical Engineering arc:
. Specialisation in a branch of Biomedical Engineering: The selected courses) internships

and graduation ptoject provide the opportunity to the student to acquire the specialist
knowledge of a specific atea of Biomedical Engineering. .Acquited knowledge is not only
applicable to the specific field, but serves as a pedestal and can easily be applied in many
other domains.

o Work in a multidisciplinaty team.
o Independentscientificpractise.
¡ During the internships and graduation project, participate in a desþ expedence.
o Students have theit desþ experience in the internships and the graduation project.
o Awareness of ethical and socio/economic aspects of Biomedical Engineering and

societal tesponsibility as engineer.

Three mâster tracks ate distinguished: Bionechauìcs dy Tissue Engineering, Molemlør Bioengineering
Ú Molecular Inaging and Biomedical Imø¿ing a9 Mod.elling. In Septemb er 20"12, the nev¡ master
track Regeneratiue Medicine and Technologt stafied, in collaboration with the Master Biomedical
Scíences at Utrecht University. Researchers at both univetsities realised that they needed this
traclg which may develop into a joint master's programme, in order to prepàre students for
reseatch in the tapidly developing field of tegenerative medicioe. The master tracks coincide
with the research divisions and ate divided to give students a direction for choosing their
electives and shaping their programme.

For the rzasteù þrogramme Bionedical Enþneering apart fuorn the domain-specific requirements,
six additional goals are described:
. Specialisation in a branch of Biomedical Engineering: The selected corúses, intemships

and gradrntion project provide the oppottunity to the student to acquire the specialist
knowledge of a specihc area of Biomedical Engineering. Acqufued knowledge is not only
applícable to the specific field, but serves as a pedestal and can easily be applied in many
other domains.

o Work in a multidiscþlinary team.
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. IndeperìdentscientiFrcpractise.

. During the internships and graduation project, particþate in a desþ expedence.
o Srudents have their design experience in the internshíps and the graduation project.
o ,\wareness of ethical and socio/economical âspects of BME and societal responsibiJity as

eogineer.

The committee believes that by distinguishing the three mâster tracks, the programme makes
a cleat choice and focuses on biomedical research and development within the fields of
expertise of the depattrnent. By staying close to the expertise available v¡ithin the depaftment,
the ptogramme ensures expert guidance and presence of state-of-the-art equipment.

The programme uses the domain-specific tequirements and six additional goals as their
intended learning outcomes. According to the committee, this is sufficient.

Master's programme Medical Engineeing
,A,ccording to the self-evaluation report, in conuary to biomedical engineers, it is expected
from gtaduates of the naster's þrugramme Medical Engineeringto work in ot in close collaboration
with medical teams and come in direct contact with patients. The programme prepares
students for an engineering career in a clinical andf or industtial envitonment. Medical
engineers u¡ill work together with medical specialists on the application of advanced
technologies and intetptetation of their tesults, and thus aid doctors with the establishment of
diagnosis, treatment, and surgical schemes. In addition, medical engineers can act as links
between the clinic, academic research and deveiopment and industry. As such, medical
engineers will on one hand initiate application of reseatch innovations in the clinical practice,
and on the other hand, they will transfer clinical requests into reseatch aims.

Three master tracks are distinguished: Biomechanics dy Tissue Erugineering Molecular Bioengineeing

dv Molenlar Intøgirg and Biomediml Inaging dz Mofulling. These âre the same mâster tracks as

distinguished in the other master's ptogtamme and coincide with the research divisions, They
are divided to give students a ditection fot choosing their electives and shaping their
pfogfâfi]fne.

The progtamme offets students:
. more depth in one of the specialisations of Medical Engineering;
o working in multídiscip]inary team;
o independentresearch;
. a (clinical) designing expedence;
o interaction with clinicians and índividual patients;
. a:vruÍefless of ethical and socio/economical aspects of ME and societal responsibility (as

engineer).

The prografffne uses the domain-specific requirements as thei¡ intended learning outcomes.
The prograrnme added fout intended leaming outcomes to the domain specific tequirements
to stâte the difference with the ma¡ter's þrogramne Biomedica/ Engineeing (see asterisks x,

appendix 3).

,{,ccording to the committee, it is sufficient to use the domain-specific requirements as their
intended learning outcomes. However, the extta four intended learning outcomes (in
asterisks) aÍe vety basic. If the asterisks are the only difference, thete is no sufficient
difference between both ptogrammes and there would be no motivation for an separate
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Prografiìme, accordirìg to the committee. The progranìme mânagement explained clearþ to
the committee that there is a difference, but the committee does not see this reflected in the
learning outcomes. The diffetence between both progrârnmes may not be petceived by
outsiders.

Considerations

The committee established that the bachelor progrâmme intends to offer students a

thorough, broad and up to date education in the field of biomedical engineering. The master
progrârrìmes offer the students the possibility to obtain thorough knowledge, insight and
skills in Biomedical and Medical Engineedng, and in one of three master tïâcks, All three
programmes have a clett mission and clear goals.
The comrnittee believes that by distinguishing the three master tracks, the mastet
programmes make a clex choice and focuses on biomedical research and development u¡ithin
the fields of expertise of the department. By staying close to the expertise available within the
department, the progrâfnmes ensure expert guidance and presence of state-of-the-art
equipment.

The progafirnes make use of the domain specific requirements of biomedical engineering.
The committee is of the opinion that these are well described in terms orientation and that
they differentiate sufficiendy between the bachelor's and master's level.

The domain specific tequirements are elaborated into 26 specific intended learning outcomes
for the bøchelor's prograrnne Biomedical Engineenng. Âccording to the committee, these intended
leatning outcomes are in line with the domain-specific requirements. FIowever, the intended
leaming outcomes do not explicitly reflect the odentation and the focus of the tracks of the
pfogfâfnme.

The møster's þrogramme Medical Engineering added four intended learning outcomes to the
domain specific requirements to state the difference with the ruaster's þrlgrar/me Bionedical
Eryiæering. According to the comrnittee, the use of the domain specific requfuements is
sufficient. Howevet, the seven additional competences of the programme are quite general
and do not reflect speciltc orientation of the programme and their ttacks. In addition, the
extra four intended leatning outcomes for the master's þrogramme Medicø/ Engiaeering are quite
basic. The domain-specific requirements could be elaborated more.

Conclusion

Bachelor's þogramme Biomedica/ Engineering.' the committee assesses Standard 1 as satisfactory
Masterl programne Biomedical Engineering the committee assesses Standard L as satisfactory.
Masterl þrogramme Medical Engineering the committee assesses Standard 1 as satisfactory.
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The curriculurr\ staff and programme-specific services and facilities enable the incoming students to achieve
the intended leaming outcomes,

Expl,anation:
The contents and structure of the cuniculum enable the students admitted to achieve the intended learning
outcomes. The quality of the staff and of the programme-speciltc services and facilities is essential to that end.

sewices and facilities constitute a cohetent envfuonment for the students.

Standatd2zT envifonment

Findings

The contents (2.1), the ieatning environment (2.2), the quantity and quality of the staff (2.3)

and the facilities Q.fl of the bachelor's þmgramme Bionedicøl Etgineering, of the rnaster's þmgramme
BiomedicalEngineering and of the master's pmgramme MedicalEngineeringare discussed below.

2.7 Contents of the progtamme
The contents of the bachelor's and of the master's programmes are described and discussed
separately. In addition, the correspondence between the intended learning outcomes and the
progrâmmes has been discussed.

2.1.1 Cuníuthm of the bachelor's programme Bionedical Engineering

The three year bachelor's programme is offered as a full-tíme and part-time programme of
180 EC.

The progtamme manâgement explâined to the committee that the possibility for part-time
studying is not recommended and hatdly used. Because of this, the committee did not have
the possibility to speak with part-time students. However, the committee believes that the few
students that enrol fot this, are given a sufficient and tailored programme at the discretion of
the progtamme director .Especially if students taking the course part-time are working in the
biomedical industrial sector, this would tie the prograrnme closer to the industrial needs.

In September 2072, the (full-time) programme gradually started implementing a new
curdculum for the bachelot's prograÍrme. In the year 2072-2013, the programme offers the
Fttstyear of the new curriculum. The committee spoke with students who âre now in the fust
year of the new curriculum. In addition, the committee spoke with second year students and
oldet students who follow(ed) the old bachelor's curriculum.

The old and the neu¡ curriculum are discussed below.

Old cutriculum
Appendix 4 provides an overviev/ of the old curriculum (2011-2012).

Each year of the Ârll-time programme consists of two semesters and four quartiles of ten
weeks each. Each quartile contains three coutses in engineering and life sciences (3 EC each)
and one case (6 EC; cases are explained in the section on the didactical concept). Within the
fust quartile, two cases of 3 EC each are prografiìmed, to make the students acquainted with
working with cases. In the first semester of the third year, students may choose a minor
within the department or within another department. '$Øithin the scope of biomedical
engineering at the moment lwo minors arc offercd:, Biomedical Engineering and Bionedical
InstnmentøÍion Engineering the latter is a collaborative progrârnme with the department of
Electdcal Engineedng. A minor consists of five courses (3 EC each), ,A.cademic Education (3
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EC) and two projects (6 EC each), The second semester is again devoted to the biomedical
engineering ma1or and is concluded v¡ith a gtaduation project.

The previous Accreditation Committee indicated in 2006 that the education programme
required streogthening in the helds of statistics, signal analysis, imaging and designing. The
study load of statistics was doubled, more imaging courses were introduced, With the focus
on topics of the research divisions, the ptogtamme made the choice not to include more
sþal analysis.

In order to inform the students about the tesearch at the department, Science Classes are
inttoduced, ptesented in the ltst year by f.rll professors glving an overview of biomedical
engineering in their tespective ateas. In the second year, other lecturers give presentations on
specifi c extracurricular topics.

The committee studied the content of the curiculum and concludes that all relevant aspects
are included. The courses comprise basic knowledge in all fields related to biomedical
engineering: mathematics, the sciences, and life sciences. Integration of the various discipJines
(including life sciences) occurs whenever possible and appropnate. It is clear to the
committee that the bachelofs ptogÍarnme makes a choice for and focuses on biomedical
tesearch, for example by the Science Classes. The committee welcomes the prograrnme to
have a clear focus, but thinks that, howevet, some othet disciplines could get more attention.
Firstly, the committee feels thete could be more emphasis on engineering desþ in the
Progrâmme, The ptogramme management told the committee it is assured that the amount of
education on desþing will be increased in the new curriculum. Secondly, students reported
to the committee that, probably because of the focus on research, less focus is on
eritreprerieurship, business culture and on the wotking environment in engineering. In
addition, according to the committee, some inttoduction and overyiew of dsk assessment and
regulatory affars should be introduced in the bachelor's programme. The committee suggests
to build in more cases with âspects of and focus on entreprefieutship, for example cases from
a hospital or ftom industry. Anothet aspect which could be elaborated in the bachelor's
prograrnme, is the attention to social competences and reporting in writing.

According to the self-evaluation report, it is found impoftant that the lecturers are familtar
with the cofltents of pdor courses and cases. Therefore, the programme created the
Curriculum Information Centte, where teaching material of all lectures and cases and the
exam requirements are collected and teadily available to the teaching staff. This gives each
lecturer easy access to all matetial and a good possibiJity to study the material of prior courses.
Dudng the interview with the committee, the students confi.rmed that the bachelor
curriculum is structured in a cohesive and satis$ring way. Learning outcomes and
competences to be achieved by the students in the courses are built on what was learned
previously. There is, according to the students, rio dysfunctional overlapping.

New curriculum
Appendix 4 provides an overview of the new curriculum Q012-2013).

In June 2071, TU/e embarked on a radicaL reform of its bachelor education. TU/e is
achier.ing this by developing the ' TU/e Bachelor College'. The goal of the Bachelor College
is to make the progtammes more atttactive, challenging and feasible for all science students,
whether they are generalists or have a focus on science, people oÍ a c reer. In addition, the
univetsity strives for highet student numbers and improved gtaduation rates. With effect
ftom Septemb er 201,2, TU / e Bachelor College is bringing together all the Bachelor progmms
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under one umbrella. Within the TU/e Bachelot College, eveqr program will have four
components: a major worth 90 EC; a basic worth 30 EC; a USE component worth 15 EC
(USE stands for User, Society and Enuepreneurial petspective) and electives worth 45 EC.
According to the self-evaluation report, this sftucture v¡ill mean that all students wìll study
people and society subjects, thus enabling them to place their chosen discipline in its civic and
human context. In addition, they have a broad scope for electives, The departments are
making an effort to offer appealing elective combinations (disciplinary and interdisciplinary)
relating to challenging themes. Students can use the electives to study their own discþtine in
greater depth or, alternatively, to broaden their learning. They can steet their progtam and
ptofessional development in the direction of theit own choice. They have the opportunity to
combine various disciplines offered by different departments.

F,ach year of the new fi:ll-time bachelor's programme Biomedical Engineering consists of two
semesters and four quattiles. Each quartile contains two courses in engineedng and life
sciences (5 EC each) and one case (5 EC). In the past, the choice has been made for
engineering as the core of the education of the programme. Âccording to the self-evaluation
report, the biomedical part could be süengthened. The new bachelot's programme therefore
will offer two majors: Medical S¿iences and Engineering and the major Bionedical Engiuering (see
also standard 1). Half of the bachelot's programme focuses on one of the two majots. Atthe
end of year one students can still switch between the two tracks. While students in Medical
Sciences and Engineering are specializitrg it biomedical subjects like diagnosis & intervention and
exchange & regulation, the students in Bionedical Engineeingwill focus more on technological
subjects like mechanics, physics and materials.

During the meeting with the progtamme management, the committee discussed the
differences of the new bachelor's progtamme compated to the old progtamme. The
progrâmme management explained that the new bachelor's programme is more tailored to
the students. Students will be able to compile their own prografiìme, undeÍ superv-ision of
staff members. More diversity in the bachelor's progrâmme is expected. First year students
confrmed to the committee that they now have a btoad spectrum of possibiJities. They are
positive about the variety in courses. They are pleased that it is 'not all engineering'. The
committee welcomes the idea of educating broad bachelor students, but advises the
programme to ensure that all students get enough education on engineering.

Âccording to the self-evaluation report, many students have difficulties with the mathematics
courses. The progtamme introduced a connection prograflüne for mathematics. In addition,
within the nerv progra-mme, only one mathematics course is offered in the ftst year. The
other old frtstyet courses are switched to the second year. This v¡ill motivate students better,
according to the programme management. During the interview u¡ith the progrãnme
management, the committee suggested to use and introduce mâthematics within courses
when it is needed Mathematics concepts can be introduced in courses such as biomedical
sþal ptocessing image analysis, gait analysis etc. The programme manâgement thinks this is
an interesting idea, but explains that integtation with other discþlines is not possible at the
moment, because mathematics is offeted by the mathematical department. However, the
teaching søff fuom the mathematics depattment is capable of implementing assþments
taken from the biomedica). area.

The committee heard from second and third year bachelor students that the transition from
the old to the new curriculum makes it more difficult to redo courses of the frst year. It is

not always clear to them what and how courses arc offered.,{.ccording to the students, they
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need to corìtact individual teachers to obtain information. The committee asks attention of
the progtamme management to ensure a smooth transition.

2.1.2 Curriculum of the rnaster! pmgramme Bionedicøl Engineering
The educational programme of the progrâmme comprises a first year with ten elective
courses (30 EC) and an internal and an extetnal intetnship. At least two of the ten elective
courses have to be ftom anothet division (track) than the chosen one, Starting in 2011, the
internal internship has been tetminated; only an external intemship (extetnship) of 21 EC is
taken and 9 EC may be chosen ft."Iy, after consultation with the graduation professor. This
may be literatute reseatch, exttâ couÌses, a prolonged internship, ân extrâ internship, etcetera.
The second year consists of the gtaduation project concluded with the Mastel's thesis (60
EC). Appendix 4 provides an overview of the curriculum of the møster's þrogramme Biomedical
Engineering.

The curriculum may be officially entered in September or February. Flowever, since students
may achieve the requirements to enter the programme during the entfue year, individual
students may in practice start ât any time of the year, upon availabilty of courses and projects.
As of September 2012, students may only enter the master's phase after completion of their
bachelo/s programme.

Students select their own prograrrìme. To ensure a well-balanced programme with sufficient
depth and diversity, the complete set has to be approved by the graduation professor: a full
professot. Part-time ptofessors may also act as graduation professor in consultation with their
affthated biomedical engineering full professor. According to the self-evaluation report,
elective courses introduce a student to the research atea of the research gtoup involved, give
insight into the state of the att of that tesearch atea and prepares for the research of the
internship, externship and graduation project. All elective courses are given by expetts in the
field. Altogether, they covet the whole width of the Biomedical Engineering research are at
Eindhoven University of Technology.

The committee studied the cutriculum and concludes that the programme offers students
suffi.cient depth in the engineering field.

2./.3 Curriculørn of rhe nasnrl prlgraîilm€ Me dical Engineeing
The educational programme of the master's þrograll/me Medica/ Engineering cornpnses a fìrst year
rvith eight elective courses (248C) combined with two clinical modules of their choice (16
EC) and a chnical ínternship (20 EC). A clinical module is a project oriented education
module where students take pat in the pre-diagnostic, the diagnostic and the ioterwention
phase of patient care with a certain clinical picture. In the second yeâr, students do their
graduation project (60 EC). Appendix 4 provides an overview of the cutriculum of the
marter's programme Me dica I Engine e ri ng.

The first yeat is divided in two semesters and four quattiles of ten weeks each. This
prografilme allows flexibility with entrance of the curiculum; students may enter the
progranìme at two instants per. yeat starting in 2012.

Each clinical module aims at providing insight into sevetal aspects of a medicai specialisation.
A clinical module consists of 3 phases: 50 hours of prediagnostic phase (18.5 hours courses;
20 contact houts), 50 hours of diagnostic phase (10 contact hours), and 1.25 hours of
intervention phase (20 contact hours). Two clinical modules must be selected from the
following four: Oncology, Cardiovascular Diseases, Neurology and Orthopaedics. The
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philosophy for selection of these clinical modules was that each clinical field has a strong
input ftom technology and, hence, is important for medical engineering and, invetsely,
medical engineering is important fot them. In Neutology, sþals play a dominant de. In
Cardiovascular Diseases and orthopaedics, biomechanics and modelling are important
support discþlines, All three modules have a good interaction with research at the
depattment. This is not the case with Oncology, which, however, has a strong intetaction
with Radiotherapy (a key technology dtiven depatment) and has therefote been selected as a
fourth topic for cünical module.

Internships are prefenbly carried out in a clinical setting, i.e., hospitals in the Nethedands or
abroad and supervised by a membet of the staff in collaboration with a clinician or
technology professional at the hosting site. In general, the intetnship prepares for the
graduation project and fot the first time demands skills in organising a project, independently
conducting of research, and writing scientific reports. In special cases the internship can also
be catried out in industry oÍ at non-clìnical (universiry) sites provided that the graduation
project is cleatþ clinically oriented. The final report may be submitted as a scientific paper of
internal report.

The committee studied the curdculum of the programme and concludes that the programme
offers students sufficient depth in the engineering field related to clinical practice with
emphasis on cardiovascular diseases, oncology, neurology, and orthopaedics.

2./.4 Corresponfunce belwen inîenfud leanting ontcomes and the caricøla
The committee studied the ptogrammes of the old and the new bachelor's progtamme and of
the mastet's progtamme and concludes that the three programmes offer students the
possibilities to achieve the necessary knowledge and skills. The intended learning outcomes
(competences) of the prograrnme are translated per course into specific learning objectives.

For the bacbelar's þrogranme Bìonedical Engineering an overview is presented in which for each

course the requited priot courses are indicated. In addition, the relationship between the
categories of the intended learning outcomes and the courses and cases is ptesented in a

matrix. Howevet, the committee was missing a more detailed ovetview of the correspondence
between the 26 intended learning outcomes and the (elements of the) curriculum. It is not
made cleat how the learning objectives per course meet the intended learning outcomes. Fot
example, how and where is assessed if a bachelor student is able to integrate existing
knowledge in a desþ? The committee is of the opiníon that the coverâge of the intended
learning outcomes has to be ptoven by linking them to the specific learning objectives of the
various elements in the programme.

Á,s discussed in the previous pangnph, within both master programmes, students are able to
compile their progtamme by choosing courses from a preselected list. The course list needs to
be approved by a full professor. Within the self-evaluation report: the programmes tefer to
the seven items of the domain specific requitements and claim they are included in the
elective courses, the various intemships and in the gtaduation project. The committee has

some doubts if it can be assured that the intended learning outcomes will be obtained by all
master students.

2.2 Leaming enuironm en t
The learning environments of the bachelor's progtamme and of the master's prograîìmes are

described sepârately.
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2.2.1 barning enuironment of the baclnlor's pmgrømne Biomedical Engineenng
For the learning environment, the didactical concept, the study load, study duration, and the
dropouts are discussed. In addition, the tutoring and study advice, the honours prograÍìmes
and the admission requirements are treated.

Didactical concetlt

-

Based on its didactical concept, the programme offers a mixture of courses (Iectwes, 60%)
and Design Centred Learning (DCL, 407"). The matn characteristic of DCL is to integrate
knowledge acquited in prior courses with some additional knowledge required to complete
the case. DCL consists of cases and training sessions, not only for application þracticals,
experiments) and integration of engineering, sciences and the life sciences, but also for
acquiring typicat (biomedical) engineering skills as working in groups, communication, being
aware of ethical issues, etcetera. DCL aims at apphcatton of knowledge from various
disciplines (usually from coutses presented in the preceding semesters) to solve problems
pertinent to the field of biomedical engineering. Solving the (biomedical) problems requìres
thorough understanding of the topic and the capability to combine and integrate prior
knowledge,

Dudng the bachelor's progtamme, the goals shift from the process of how to get to a
solution (the cases) towards the actual tesult (the projects). Parallel to this shift, theìumber
of students Per group is reduced from eight in the fust year, to four in the second year and
two and one, respectively, dudng the minor and major projects.

The students who the committee spoke with, were enthusiastic about the DCL. They like
working in a team at multidisciplinaty projects, The teams are formed randornly, every project
is done with a different group of people. According to the students, they receive multipte
trainings on how to work together, assess themselves and others. Free dding by students
('meeliften) is countered by assessing the students group work individuaþ as well and by
involvíng the group itself in the grading, in a progressive manner.

Each course offers students support to apply the acquired knowledge; problems are being
solved in guided self-study sessions where the lectuer(s) and assistants are avaiable to discuss
the remaining obstacles and elaborate on the prior taught material, to improve the level of
understanding. Students work in small groups, but ate also expected to study independently at
home. According to the self-evaluation report, this cycle of lecture, guided self-study, and
self-study allows students to digest the material properþ. Acquiring knowledge mainly occurs
in the courses.

In DCL and the lab practicals, students have to apply knowledge, gather data, and interpret
data.They learn skills specifrca\ related to the nelããibiomeaicãt eÃgneedng.

The committee concludes that there is a nice mix of teaching forms available. The
combination of coutses and DCL provides students with the opportuniry to learn in a varying
envitonmeot. Within the programme, several essential skills are ttained. Howevet, the
committee missed a clear overview of the coherence of the skill training and could not see

how the skill5 2¡. built up within the progtamme. The committee also established that the
link between the content of the courses and the cases of the DCL is not always clear to the
students. The committee thinks that the link between courses and DCL even may become
more unclear in the new Bachelor College, with more fteedom of choice for the students.
The committee teconìmends to make a clear overview of the coherence of knowledge and
skills in the programme.
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Studv load- studv duration and drooouts
Â standard week in the first yeat consists of three courses of four hours lecturing and two
hours guided self-study and a DCL case u¡ith two meetings of two hours. This results in at
Ieast 22 contact hours with education staff. Moreover, some special training activity may
occur. The remainder of the week should be devoted to non-guided self-study, Dudng the
ptojects of the third year, at least four contact hours per week with education staff (induding
the PhD students with whom they work) is scheduled.

The total student workload fot a course is 84 houts, consisting of 28 hours of lectures, 14
houts of guided self-study and 42 hours for petsonal self-study and the exam. The DCl-cases

^te 
rewa,rded with 6 EC. In a period of seven weeks, the students work 14 times two hours in

groups. The temaindet is devoted to experiments, self-study and reporting of the results.

Students reported to the committee that they feel the study load is quite high, but acceptable
They spend orì âverage thirty to forry hours per week at their studies.

,\ccording to the self-evaluation report, the gtaduation rates of the bachelor's prografiìme are
too low. 40o/o of the students drop out in the fitst year and most students take much longer to
complete their bachelot's degree than the nominal thtee yeats. Only 35%o of students who te-
entol after the first year, achieve a diploma within four years of starting their progtamme. In
the coming years, the prografnme wishes to grov/ towards a situation in which the drop-out
rate in the first yeat is substantially reduced and that at least 70o/o oÍ re-entollers, after the first
year, successfr:lly complete their bachelofs programme within four years of stating it. In
order to achieve this, all units of study (subjects and projects) will be worth 5 EC or a

multiple of 5 EC and within each quartet, a maximum of three units of study will be offered
in parallel. Mote student-activating forms of work v¡ill be used and it will be possible to

^vetarge 
test results within units of study. A maximum of 70o/o of the final grade will be

determined by the final exam. In addition, intake interviews will be held v¡ith all students rvho
apply, and student coaching will be considerably intensified (discussed in the session on
tutoring and study advice).

The committee discussed the planned graduatiorì rate of 70o/o in four years, without lowering
the standards, with the programme management. The commiftee believes that once the
described measures have become fully effective, there rvill be a further dectease of the study
duration and increase of the bachelor performance t^te a;fter four years. In addition, the
committee discussed the strategy ftom the management to increase student numbets with
their new international programmes. The committee tnrsts that the management maintains
the quality of teaching standards while recognising the need to incre¿se the student numbers.
There is a demand for mote gtaduates in these ateas.

Tutorins and studv advice
The study adviser monitors the study progress of all bachelor students. ,{t the statt of the
second quartile of the flrst yeâr, she invites those students who perform below expectation
Íor an interview to discuss their progress and find the reâsons for the underachievement. At
the statt of the second semester, students receive aprc-advice based on the results of the fust
half year,\t the end of the ftst year, she sends a written report to all students with a binding
advice about continuation or cessation of their study.

Dudng the fust semester of the propaedeutic yeat, each group of eight students is also
supported by a student mentor, being a senior student rvho already guided this group during
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their íntroduction period before the start of classes. This so-called P-mentor advises students
about study habits and techniques, and can direct students to the study adviser when
necessatT. This allows for easiet integration into the departmental community,

In case the study adviser feels that the student has made a wrong choice with the bachelor's
prografirme, she will advise about altetnative education options. If students are confronted
with a delay in their study progress, they may approach the study adviser for an adapted study
pløn, adapted examination or othet extra facilities. If necess ary, the study adviser will refer the
student to specialists, such as for instance a student psychologist.

During the meeting with the study adviser, the cornmittee discussed on how to approach
students who start studying with a wrong perception of the programme. The study adviser
explained that in 2072 f.or the fust time, start meetings with groups of incoming students
were held in June and August. These meetings were to inform them on what the bachelor's
progrâmme is about. Students need to fill in a survey about their motivation. In addition, the
students talk to their mentor twice in the fust quartile, to heþ them make choices in the new
Bachelor College. Students repoted to the committee that they feel well guided and
monitoted in a sttuctured way. The¡. þ16¡¡¡ whete to go when they need suppoft. The
committee is enthusiastic about the active role of the study adviser, the student mentors and
the start meetings. However, the committee recofrìrnends to continue efforts in informing
incoming students correctly on the content and focus of the programme. As said before, the
brochure on the new bachelor track Medical Science and Technology may give the wrong
impression on the engineeting part of the programme,

Honours Dfosrafrìmes
In2006,TU/e started a programme specially developed for students who want and can do
mote than the regular progrâmme: the Honouts Horizon ptograrrune. This programme is
more in-depth and interdisciplinary. This prografiìme is on top of the regular programme and
takes about 10 hours per week.

Since Septembet 2010, TU/e offets another in-depth prografiìme: the Honours Stats
programme. This programme is meant for students that want more in-depth studies in their
own discþline, in out case Biomedical Engineering. The Honours Star progrâmme is pat of
the tegular Biomedical Engineering education programme and requires no extra time.
Prcfenbly students particþate in both Honouts programmes.

The committee thinks that the possibilities for top students who are interested in additional
study challenges are adequate.

2.2.2 l-tarning snuirlnment of the ruaster's þrogramme Biomedical Engineering
For the learning envitonment of the mastef's programme, the didactical concept, the study
load, the study duration, the tutodng, the study advice and the admission requirements are
discussed.

Didactical concebt

-

A semestet is divided into two quattiles of ten weeks. The last trvo weeks arc for exams.
Befote starting the graduation project, the bachelor's degree (as of September 201.2 a

condition sine qua non to enter the mastef's phase) must have been obtained.

Âs discussed above, in the mastet's prograrnme, students work individually. They select
elective courses that suit their held of specialisation in accordance with their thesis mentor
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(graduation professor), Futthetmore, they do one or more internships (one obligatory outside
the university and preferabiy abroad) and their thesis work.

Studv load and studv duration
Given the fact that students may enter the master phase at two instants dudng the academic
ye r,^ standard studyweekis difficult to define. Electives are prefetentially not scheduled on
Wednesday allowing planning of activities with other students on that day. Depending on the
choices made, elective courses can be taken at any time during the year !7ith a total of ten
electives, this leaves enough time fot the Free Education Space, which is individual, and by
definition on a part-time basis. The externship should be done on a frilI-time basis and is
outside of the university.

Each elective course yields 3 EC. The free education space is worth 9 EC. According to the
self-evaluation report, this can easily be combined with six electives in the first semester.
Time investment of an extemship is scheduled fot about 600 houts (21 F,C). During this
períod combination with courses is virtually impossible. If electives are spread differentþ, this
u¡ill not interfete with the extemship, since it can be scheduled individually. Externship and
the fulI time graduation project may be done throughout the year and do not necessarily
follow the academic agenda.

The committee is of the opinion that there ate no main concerns ori the study load and study
duration. It may happen that, in individual cases, pârts of the progrâmme happen to be
difficult to orgøtize but the committee doesn't feel this is a general point of concern.

Tutorins and studv advice
In the thitd bachelor year, students receive advice about the various master tracks and
specialisation. They will use this information in selecting those projects that they feel will be
advantageous to select their track or to prepâre them for a track. However, some bachelor
students reported to the committee that they feit insufficientþ prepared fot making a
argumented choice.

The committee welcomes the inttoduction of mentots at the start of the master's phase.
Students at the end of the bachelot's phase get individual advice from the scientific staff
about the best way to structure their Mastet's ptogtamme. In addition, the committee advises
to expand the attention within the bachelor's phase on the possibilities in the master's phase.

-A dmission reouirements
S¡udents entering the mastet's programme all have a (almost) completed bachelor's degree in
Biomedical Engineering of the department Biomedical Engineering. Direct âccess to the
Master's programme is also possible with a bachelor Biomedical Engineering of the
University of Twente or Life Science & Technology from the Delft University of Technology.
Sevetal other bachelor degrees allow access after a so-called deficiency programme of
maximally 30 EC has been successfi.rlly completed within one study year.

Students ftom other universities ot from a university of applied sciences (HBO) who apply
for admittance to the BME Mastet's programme are screene<l by the programme comrnittee
BEST/e, chafued by the Director of Education. They will be advised about direct admittance
ot placement in a deficiency prograrnme

The committee studied the admission tequitements and believes they are clear for each gtoup
of enrolling students.
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2.2.3 l-tøming enyironment of the naster's þrogramme Medical Engineering
For the learning envfuonment of the master's programme, the didactical concept, the study
load, the study duration, the tutoring, the study advice and the admission requitements are
discussed.

Didactical concebt

-

,A's described above, the fitst yeat of the ptogramme consists of elective courses combined
with t'wo clinical modules of their choice and a clinical internship. Clinical modules are
ptefercntially executed by duos. Ptiot to the start of a quattile, students sign up for a specific
clinical module. Duos ate formed that execute the complete clinical module together. Àt the
start of each quartile, a meeting is held with the coordinators of the clinical module for
planníng of the clinical module, including assþments, âgenda of demonstrations, and
coritents of the ptoject. A clinical module contains several forms of education;
o Prediagnostic phase:

Lectutes: each clinical module contains a number of compulsory lectures by medical
specialists and co-workers of the ,{cademic Hospital in Maastricht. These lectures will be
given in the first quartile and repeated in the second quanile. Students rvili report on the
coritents of the lectures in the introduction of their final report, where they describe the
ptoblem definition of their project that is partly based on the contents of ih. lecture (ot
vice versa). In case a clinical module is taken in the third quartile, the lectures have to be
taken in the ftst or second quartile.

o Diagnostic phase:
Assþments: Each clinical module comprises a number of assþments. They aim at
acquiring skills in the most impofiant theoretical and technological aspects of diagnostic
and intervention techniques. ,{.ssignments are done undet supervision and graded by the
supervisors. Students are responsible for obtaining the assþments and for timeþ
execution. Students are also tesponsible for planning of the meetings with supervisors.
Reporting format is decided by the supervisors.

. All phases:
Demonstrations: To obtain a good insight into clinical ptactise and the possibiJìties of a

mofe technical approach as chosen in the project, students take part in patient
discussions, patient visits, diagnostic meetings and operations. The clinical module
coo¡dinator decides which demonstrations will be attended. General arrangerneîts with
the clinical departments about demonstratiorìs are made by the coordinator. Students âre
responsible for the ftnal atangements to be made.

o Intervention phase:
Project This is the core activity of each clinical module. The project combines all aspects
of the clinical module. The pte-diagnostic, the diagnostic and the intervention phases are
viewed with the eye of an engineer thtough modelling of the clínical picture, diagnostic
equipment, data analysis and quantification, and clinical intervention. These projects mây
be mentoted by personnel that mentors intetnships arrd graduaion projects, but has to
be executed in the framework of the clinical module.

. Final report;
The project is concluded with a report in the fotm of a scientific paper or internal report.

The committee studied the didactic concept and concludes this is sufficient.

Studv load and studv duration
A standardweek of the four quartiles (two semesters) of the ftstyear comprises four courses
(3 EC each), the scheduled meetings of the clinical modules (B EC each), and ample time for
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selËstudy. The actual times at which courses and clinical module are given varies over the
quartiles.

Courses and modules have to be taken at the scheduled times, but internships and graduation
ptojects mây start at any time and allow for attending several courses. Internship and the fr:ll
time graduation project may be done thtoughout the yeat and do not necessariþ follow the
academic agenda.

(Elective) Coutses are planned in clustets in either Eindhoven or Maastricht to avoid
unnecessary travel. Clinical modules take place in Maastricht. According to the self-evaluation
report, if other activities are scheduled for that day, they will be in Maastricht. However,
students reported to the committee that, despite the cluster planning, their study scheme
usually does not fit in the regulat study schemes as preserìted, which causes delay. It occurs
that they are not able to attend courses because they need to attend the mandatory dinical
courses. These students need to v¡ork extra in their free time to make up for the things they
have missed. The committee advises to closeþ monitor the workload and study delay of
students and remove schedule ptoblems.

Tutorins and studv advice
The cornmeflts on tutoring and study advice in the section on the masterl þrogramme Biomedical

Engineering apply equally fot the master's þrugramme Medical Engineering

,\dmission requirements
Consultation of the three universities of technology resulted in direct access to the
prograrnme rvith a Bachelor Biomedical Engineering of University of Twente or Life Science
& Technology from the Delft University of Technology. Moreover, it was decided that
several other Bachelor degrees allow access after a so-called deficiency progrâfiìme has been
completed of maximally 30 EC within one study yeat.

University of applied sciences (HBO) bachelor's degrees do not allow students to directly
entet the progrâmme. It is accessible, undet certain conditions, for students with an HBO-
bachelot's degtee in Elecftical Engineedng, Physics, Chemistry, Mechanical Engineering,
Biometry, and Highet Labontory Education. Specialisation in (bio) medical engineering
within these degrees is advantageous, but not requfued. After a successful personal intake
consultation, the HBO bachelor has to enter â deficiency prograrnme that has to be
completed within one yeari no extension of this period is allowed.

Most students enteting the ptogramme came from the bachelor's programme of the own
departmenl. Intake of foteþ students is hampered by the requirement of Dutch fluency for
patient cofltact in the clinic.

Over the last 6 years, a total of 45 students enteted the pre-master progrâmme. The success

rate is oriy 33o/o. Six of the successful students entered the programme; the others went into
tll'e masîer's prlgramms Bionedical E ngineering.

The committee studied the admission requirements and believes they ate cleat fot each group
of enrolling students.

2.3 Quality and quantÍty ofstaff
On 7-1-2O1,1, the department employed nine full professors (eight that are group leaders),
seven associate professots, fourteen assistant professors and ten part-time professors. The
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staff has 
^fl 

avet^ge time allocation of 40o/o for education, 40o/o fot research and 20o/o for
rnanageitd, tasks. At present, the progtamme reached a stable level of enrolled students of
about 480. The result is a tatio of 1 fte permânent stzff for about 15-20 students, or 1 fte
education personnel fot 27 students.

Every staff member must obtain the Basic Qualification Education (tsasis Kwalificatie
Onderwijs', BKO). To this end, young staff members enter an education prograinme. The
programme is completed with a report, which is assessed by the BI(O committee. This marks
also the start of the portfolio. Oldet staff members assemble their portfolios to be evaluated
by the BI(O committee, based on a national reference with quality norms establishecl by
VSNU (Association of collabotating Nethedands universitie$. Moreover, all staff members
are evaluated by TU/e for theit proficiency of English according to the Cambridge English
Ptoficiency. Staff should minimally be at the C1 level. If the C1 level has not been achieved,
the staff member must take a course to make up for the deficiency.

The PhD students ate also involved with the supervision of the mâster students. Before they
start, they must complete the TU/. special course Supervision of Master students.

Staff members are evaluated yeady. This is done at various levels; the group professor is
tesponsible for the evaluation of his staff members. The evaluation reports are sent to the
Dean who evaluates the reports together v¡ith the responsible group professor. Individual
evaluation of firll ptofessors is done by the Dean. The performances of the professor groups
ate evahtated by the Dean (research and management) together with the Director of
Education (education accompJishments of the group). In this setting, task agreements are
made for the group for the upcoming period. An important aspect of the yeaiy assessment of
all staff is the agteement on the (expected) progtession of the individual careet.

The committee studied the information provided on the teaching staff and discussed the
quality and quantity of staff in the meetings. Students reported to the committee that it is
quite easy to contact the staff. Àppointrnents can easily be made and staff reacts adequate on
questions of students. Othet positive remarks from the students about the teaching staff are
the open way they listen to criticism about the education and the proFrciency of English. The
committee concludes that the teaching staff is involved 'tn acnal innovative research and
ínternationally well known. According to the committee, the staff bacþround in biomedical
engineering is very good. The staff is enthusiastic and supportive for the students.

2.4 FacíIities
The univetsþ has various central facilities for educational purposes, chiefly consisting of
lecture and insttuctiorl rooms (Auditorium) andhbnry facílities. Examination rooms are also
provided in the central facilities.

The department biomedical engineering shares with the department of Mechanical
Engineering a building with a lecture hall.,laboratories, etcetera. This lecture hall is mainly
used for lectures of the first and second curriculum year, lectures by speakers from outside
the university, and fot official meetings, for example the presentation of certificates. Part of
the staff of the department biomedical engineering and their laboratories are located in the
buildinç of ,{pplied Physics and Chemical Engineering & Chemistry where they have offìce
space and (share) research facilties (laboratories).

The education of the naster's programme Medical Engineeingmatnly takes place in the Academic
Hospital in Maastricht. Lectures (compulsory and elective) arc gven in Eindhoven and in
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Maastricht. In Maastticht, lectute facilities are also avatlable at the various paticipating clinical
depattments. Internships and graduation projects usually take place in the research and
development groups of the Academic Hospital in Maastricht (or another hospital), sometimes
in a basic teseatch and development labotatory with clinical affiha:non, or in a company. Each
of these groups has the faciJity to accommodate the students for their experimental and
theo¡etical work.

The committee thinks the facilities ate adequate for realising the progïanìme. The buildings
are well equipped u/ith state of the art facilities. The committee was led around the
laboratodes and was impressed by the diversity, quaüty and flexibility of the experimental
setups with which bachelor and master students can have excellent hands-on experience.

Considerations

B acbe lor's program me Bio m e di cal E ngi neeri ng

,\ccording to the committee, the content and structure of the bachelor's progfamme enables
the admitted students to achieve the intended learning outcomes. The courses comprise basic
knowledge in all fields related to biomedical engineering: mathematics, the sciences and life
sciences. It is clear to the committee that the bachelor's proglamme makes a choice for and
focuses on biomedical teseatch. Research, as well as recerit developments in the field, have a

prominent place in the programme. However, the committee believes that some other
disciplines are undetexposed: desþ, entrepreneu-rship, business culture, risk assessment and
regulatory affaus, social competences and reporting in wdting need more attention.

The committee believes there is a nice mix of teaching forms avaiable. The teaching-learning
concept that stnrctures the programme is in the view of the committee very good and
supportive for the leatning process of the students. The combinato¡ of courses and DCL
provides students with the opportunity to learn in avaty'tng environment with a good balance
betrveen theory, ptactical wotk and research. Within the progtamme, several essential skills
aîe fraiîed. However, the committee was missing a clear overview of the coherence and could
not see how the skills build up within the programme.

The committee observed that the progrâfnme m^î gemeît is well 
^ware 

that the student
progress should be improved. In September 2012, the programme stafted implementing a

new curdculum for the bachelor's prograrrìme, which is more tailored to the students.
Amongst other expectations, it is believed this will improve student progress. The committee
welcomes the idea of educating broad bachelor students, but advises the programme to
rnatntan the focus on engineering, although in a biomedical setting.

The f¿cilities ate good and support the teaching-learning concept by enabling the students to
work together on projects and assþments and to perform small scale research and desþ
proiects. The committee wâs imptessed by the diversity, quality and flexibility of the
experimental setups with which bachelor and mastet students can have excellent hands-on
experience.

The teachingstaff is involved in actual innovative research and'tnternationally well known.
The staff bacþound in biomedical engineering is very good. The staff is enthusiastic and
supportive for the students.
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In the opínion of the committee, the bachelor's þrogramme Bìonedical Engineeringis a challenging
and interesting programme of high level, providing the students with a btoad, but thorough
education well preparing for a master's programme in biomedical engineeting. Although there
âre some imptovements possible, based upon the quâlrty of the teaching forms, the facilities
and the teaching staff, the committee concludes that the teaching-learning environment of the
programme is good.

Master's programrnet

The committee studied the curriculum of the master's prografnmes and concludes that the
programmes offer students sufficient depth in the engineering field related to clinical practice.
The programmes enable the students to develop their competences in medical engineering on
a¡ advanced level and prepâre the students fot continuing theit studies in a PhD prograÍìme
or to ftrlfil a position in the labour market for which an advanced scientific education in
(bio)medical engineering is required. The master programmes are interesting an<l challenging,
accotding to the committee. They ptovide a good balance between fundamental and applied
science.

Students have the possibility to shape their master's programme according to theit orvn
individuai u¡ishes and interests. They select elective courses that suit theì-t field of
specialisation. To ensute a well-balanced programme with suffrcient depth and diversity, the
complete set has to be apptoved by the graduation ptofessor: a full professor. The committee
repeats thatalarge responsibiJity for the quâlity of the gtaduates remains with this graduation
professor.

Students participate in research departrnents and are involved in innovative high level
research proiects. The committee is convinced that the students receive sufficient guidance
and supervísion during their internship and master thesis ptoject.

With regard to the master's þrlgramfll€ Medirul Engineering, the committee advises to monitor
closeþ the wotkload and study delay of students and remove schedule problems were
possible.

Although there are some improvements possible for the master's programmes, based upon
the quality of the teaching forms, the facilities and the teaching staff the committee concludes
that the teaching learning-envirorìment of the programmes is good.

Conclusion

Bøclte/or's programme Bionedicøl Engineering.' the committee âssesses Standard 2 as good.
Møsterl progranme Bionedical Eagineering the committee assesses Standard 2 as good.
Masterl programme Medical Engineering the committee assesses Standard 2 as good.
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Standatd 3: Assessment and achieved leaming outcomes

The programme has an adequate âssessment system in place and demonstrates that the intended learning
outcomes are achieved.

Explanation:
The level achieved is demonstrated by ìntedm and final tests, final ptojects and the performance of grâduâtes
in actual practice or in post-graduate ptogrammes. The tests and assessments are valid, reliable and transparent
to the students.

Findings

For this standard, the assessment methods (3,1) and the achieved learning outcomes (3.2) of
the baùtelor's prlgrarume BiomedicalEngineerirg the master's prlgramme Bionedical Engineeringand the
naster's þrlgramme Medical Engineeing Me discussed.

3.7 Assessment methods
The assessment methods are described separateþ for the bachelot's programme and for both
master's programmes.

). / . / Bache lor! programme Bionedicøl Engineering

Exams are taken ât the end of each quarter. For the courses, the traditional written exam is

-id.ly used. In a gowing numbet of coutses, the use of a laptop with some specific softwate
programme is necessaty. Exams are taken in the final two weeks of a quarter.

The propaedeutic courses of the ftst quatter ate also examined at midterm. Paticþation is
not ma¡datory. The midterm exarns help students to identi$r at an early stage their strengths
and weaknesses. If a student passes this midtetm e\^m, the final exam will only be about the
remaindet of the course. Always, the midtetm ex^rrt cafl be repeated during the final exam.
Grades obtained at midterm (ot its tesit) contdbute 4Jo/o to the final grade. This relative
weþht wâs choserì so even students with a low scote, could pass with a good score in the
final exam. However, owing to its sþalling function, the midterm exam loses its value after
the quarter it was taken.

Exams are made and corrected by the team responsible for the course; the lecturer and the
co-lecturer who assists with the Guided Self-study. Model solutions xe avatfable after the
exam and students have the right to inspect their grading of the exam components and
discuss the outcome within twenty working days after publication of the result. Each course
has at least one re-sit in the same study year. Re-sits are at the end of the quatter following
the course quarter.

For each DCL case, the case coordinator defines a number of specific educational goals, The
case coordin¡tor in combination with the gtoup's tutor âssesses to what extent the work of
the gtoup and the contribution of the individual student meet the specific objectives.
Àssessment of DCL has two components: a group component and an individual one. The
case repotr of the group is graded by the Case Coorclinator. The individual student
assessmerit is done by the tutor in combination with peer revíew by the students. The tutor
gtades each student. Each student is graded by all fellow students of the group. All the grades,
of the group, of the tutor and of the peer teview, have to be a pass. Only then the final grade
is determined.
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The committee examined the leaming assessment procedure and looked into a selection of
âssessments. The committee concludes that assessments âre adequately related to the
progranìme. There is a variety of assessment forms and there is a good balance between
individual assignments, group assþments and peer review.

The committee met with the Board of Examiners during the site visit and discussed the
activities the Board carries ou! in regard to the quality assurânce of the exams. The
committee concludes that the Board of Examiners performs most of its legal tasks, but does
not yet pro-âctively control the quality of the exârns, the assessment procedures and
gtaduation theses. The members of the Board of Examiners told the committee that they
discussed atTU /e level how they should eûsure the quality of the assessment. Regulations are
set up at TU / e level. The Board of Examiners started implementing a more intensive quality
control by following the average exârn grades and pass percentages. \ù7hen passing rates are
too low or vetT high, the Board discusses the course with the teaching staff. The committee
appreciates the fact that the Board of Examiners started out v/ith activities in regard to the
quality âssurance of the exams, but thinks this needs more elaboration. According to the
committee, the Boarcl should not only focus on the end products like they do now, but
monitor the whole quality process. The committee strongly recommends the Board to
develop a specific plan on how to carry out the assutance of the assessment, in shoft term.
The committee noticed that the Board of Examiners needs to tteat many individual cases
every month, partly because of the check on the individual progamming of the master's
prograrrìmes. Because of the busy agenda of the Board of Examiners, it might be useful to
establish a new committee for catrying out the assurarce of assessment, for instance an
assessment committee ('toetscommissie).

3.1.2 Møster! programme Biomedical Engineering and masÍer's þrogranne Mtdical Engineering
The elective courses are evaluated using written ot otal exams or assþments. Grades are
given by the responsible teacher. Grades of internships are given by the responsible staff
member. In case of an externship, the presentation is given at both the receiving institute and
the mentor's lab; the grade of the report of the foreþ mentor is usually accepted by the
gtaduation ptofessor.

Students reported to the committee that they do receive some ffaining and feedback on how
to write reports, but that they do not leatn exactly on what citteiø they will be assessed. In
addition, the committee noticed that there âre no uniform prescrþtions on how to wdte
essays or rePofts. Research groups differ in the way they assess reports, According to the
teaching staff, this is due to the diffetent ways the different research groups are used to set up
their reports. It is abroad depattment; repofts of projects u¡ithio Imaging and Modelling have
other setups than reports of Molecular Bioengineering projects, fot example. However, the
corrmiffee strongly recommends to develop standards for assessing repotts and other
wdtings. The committee thinks it should be possible to make a standard for biomedical
engineering.

The committee examined the leatning assessment procedure and looked into a selection of
assessmerìts. The committee concludes that assessments are adequately related to the
programme. llowever, especially for the internships and externships, the transparency of the
assessment can be improved, ensuing that all students ate objectiveþ assessed according to
the same critena. The committee sttongly recommends to develop assessment cdteria and
assessment forms for internships and extetnships.
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The comments of the committee on the activities of the Board of Examiners, reported in the
section on the bachelor's programme, apply equally fot the master's progranìmes.

3.2 Achieved leaming outcomes
The achieved learning outcomes are described separateþ for the bachelor's programme and
for both mâster's progtfinmes.

3. 2. 1 B ac b e lo r's program m e B io n e di c a I E ngi n e e ring
In the academic yeat 2009-2010 the progrâmme inftoduced the major (or final) project of 12

EC, where students apply the acquired knowledge and skills in an integrated way. The
graduation project is concluded with a thesis and an oraJ. presentation.

The committee assessed fifteen tecent bachelor theses and established that all theses met the
requirements fot graduation. On aveîage, the theses arc of sufficient quality. The committee
has not seen theses that were on the whole unsatisfactory. The theses are short (fifteen to
twenty pages), but the depth of the theses is quite good, according to the committee. The
theses illustrate that the students have achieved the intended learning outcomes as formulated
by the programme. Howevet, the committee v/as suqprised to see that the chosen form of the
theses can differ sþificantly. For example, one thesis was written as a literature re¡riew and a
research proposal. The committee feels that a more standard guideline for writing a bachelor
theses is needed.

The bachelor's programme and the master's ptogrammes use (almost) the same assessment
form (in Dutch, named 'Beoordelingsfotmulier afstudeerproject' or Beoordelingsformulier
majot project) for assessing bachelor and master assþments. Seven aspects of assessments
zrre distinguished: independent wotk ('zelfstandigheid), analytcal, ability ('analyserend
vermogen) , creattvrty /inventiveness ('creativiteit/inventiviteit), practical/experimental skills
('praktische/experimentele vaardigheden), written reporting ('schriftelijke rapportage'),
presentation ('afstudeewoordracht) and oral defence ('mondelinge verdedigrng'). It is not
clear how the grades on the different âspects come together in the Fnal grade and the gtades
are not explained on the assessment form. The committee recommends to develop an
extended form for each of the three programmes, in which the intended learning outcomes of
the programmes âre teflected. On the forms, every member of the assessment committee
should be able to make his or het temarks independeotþ. In addition, it needs to be made
clear how the comments on every aspect of the âssessmert come together in the final grade.
Furthermote, z clear descrþtion of the meaning of the several gtades, connected to the
âspects of the âssessment of the bachelor assþment, needs to be developed. ,\ systematic

use of a scoring chart and the use of own gtading descriptions is needed. The committee
recommends to make sure this document is known by the students and staff, and to keep this
as a record.

3. 2. 2 Ma s te rl program m e B io m e di ca / E ngi n e e ri ng

The master's þrlgrdnme Bionedical Engineeringis concluded with a graduation project executed in
the lab of the gtaduation professor, ot 

^tty 
lab of the gaduation professot's choice. Dudng

the gradr:atíon project the student usually wotks on part of a project of a PhD-student.
According to the self-evaluation report, the graduatíon project is an extensive assþment
with a hþh degree of independence as a membet of a (multidiscþlinary) research team. It
may be focused on conducting reseatch or carrying out a desþn assþment. Indeed,
researching and developing form the basis of biomedical engineering. The specialisation
assþment usually consists of a contribution to the current tesearch progtamme within the
Depârtment of Biomedical Engineering. During the final project the student is part of a
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Soup of expetienced researchers and PhD students. The graduation project is concluded
with a thesis and an oral presentation. The content of the Master's thesis usually forms part of
the thesis of the PhD student with whom the graduate student interacted. Other graduating
students usually continue this work.

The final products of the graduation project are a rvritten report and a presentation. The
Master's thesis is initially judged by the tesponsible professor and his co-rvorkers. If the thesis
is consideted to be of apptopriate quality, the thesis is submitted to a rhesis committee,
consisting of the responsible full ptofessor, the associate (assistant) professor who mentored
the student on a daily base, and at least two other members, one of them being fiom another
professor group. Subsequently the public Master's seminar is given in attendance of the thesis
committee. This is followed by a pdvate interogation (about one hour) of the candidate by
the thesis committee. Acknowledging that a graduation professor is an expert in the field,
implicates that he is in principle responsible for the level of the grades. The presence of a
colleague from another division provides the necessary general BME view.

The committee assessed fifteen recent master theses of the masler's þrugraîilme Bionediml
Engineering and established that all theses met the req ,irgfits¡¡s for graduation. On average the
theses arc of sufficient quâlity. The committee has not seen theses that were on the whole
unsatisfactory. The theses illustrate that the students have achieved the intended leaming
outcomes as formulated by the prograrnme. Sevetal thesis are graded hþher by the committee
than by the programme.

The comments of the committee on the need of a more extended assessment form, reported
in the section on the bachelor's programme, apply equally for the master's programme Biomedìcal
Engineering.

3.2.3 Master's þrogranme Medìml Engineeing
The master's programme Medical Engineering is not oi-i"S at a professional education, but at
(clinical) tesearch and development. The gtaduation project should focus on a specific well-
defined (clinical) research idea. The resulting Master's thesis should ideaþ be at the level of a
publishable Paper in an international journal. Besides, the work should also be presented and
defended in a seminar.

The gaduation ptoject is executed in the clinic or in clinical evaluation sections of a

compâny. The graduation ptoject can be done at the various clinical departments of the
Âcademic Hospital in Maastricht or another afßJjrated hospital, and in due time in university
tesearch and development labs and companies related to this chnical freld via the part-rime
professors, provided a good scientific infrastructure ís avatlable and continuity of
collaboration is guatanteed. The presence of PhD students is considered to be beneficial
because theit presence ensures the dght academic envfuonment. Supervision is with a

biomedical engineering professor and with a clinical professor, the'graduation duo'; clirect
interaction is often v¡ith PhD students.

It is essential that the graduation project is performed in a clinical setting. It should be based
on a problem definition of the environment of an Medical Doctor, clinical physicist/chemist
and it should atm at diagnosis andf or treatment of patients. This clinician is directly involved
in the project and is member of the graduation committee. The student has regular personal
contact with the clinician to acquire good insight in the problem. Participation in the research
in the clnic is an essential part of the graduation. 'Ihis waffants that a graduate has acquired
clinical experience and knows what it mearìs to work in a hospital.
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The final ptoducts of the gtaduation project are a wntten report and a presentation. The
thesis is initially judged by the tesponsible medical engineering ptofessor and his co-workers.
If the thesis is considered to be of appropriate quality, the thesis is submitted to a thesis
committee, consisting of the tesponsible full professor, the associate (assistant) professor who
mentored the student on a daily basis, and at least two other members, one of them being a

clinician. Subsequently the public Master's seminar is given in attendance of the thesis
committee. This is followed by a pdvate intenogation (about one hour) of the candidate by
the thesis committee. Acknowledging that a graduation professor is an expert in the field,
implicates that he is in pdnciple responsible for the level of the gtades. The presence of a

colleague from another division provides the necessary general biomedical engineering view.

The committee âssessed fifteen recent master theses of the masler's pmgramme Medical
Engineeringand established that all theses met the requirements for graduation. On avetage the
theses ate of sufficient quality. The committee has not seen theses that were on the whole
unsatisfactory. The theses illustrate that the students have achieved the intended learning
outcomes as formulated by the progtamme. Several theses arc graded highet by the
committee than by the progtamme.

The comments of the committee on the need of an assessment fotm, repotted in the section
on the bachelor's programme, apply equally for the master's þrogramme Medical Engineeing. Tlrre
committee studied theses of both mastet's prograrnmes and established that the theses of
both master's ptogrammes do not diffet much in natute. The theses of the marter's þmgramme
Medical EngineeringshorÃd be more embedded in clinical praclce, but the committee didn't see

that ¡eflected in the theses. When making more specific assessment forms for the different
progrârnmes, the committee advises the masler's þrogramne Medica/ Engineeitg to make the
differences between the two gtaduation projects more reflected in the assessment criteda. In
addition, this needs to be reflected in the templates on how to perform the gtaduation project
and on how to write the thesis.

Considerations

The committee has established that both the bachelor's and the master's prografiìmes have
adequate âssessment systems and assessment procedrres. The assessment procedures ate
sufficiently implemented in the progtamme.

The Board of Examiners performs most of its legal tasks, but does not yet pro-actively
control the quality of the exams, the assessment procedures and graduation theses. The
committee sttongly recommends the Board to develop in short tíme a specific plan on how to
cafry ovt the assutance of the assessment.

The committee assessed fifteen recent bachelor theses, fifteen master theses of the master's

pmgraume Biomedical engineering and fifteen master theses of the ruaster's þrogramme Medical
engineerixg and established that all theses met the tequirements for graduation. On average the
theses are of sufficient quality. The committee has not seen theses that were on the whole
unsatisfactory. The theses illustrate that the students have achieved the intended learning
outcomes as fotmulated by the programme. Several theses of the master's prograrnmes are
graded htgher by the committee than by the programme.

Q,{NU /Biomedische Technologie OW 2}1,2,Eindhoven University of Technology 39



In the pâst )¡ears a common assessment fotm is used for the final âssessment of bachelor and
master students. The committee recommends to differentiate between bachelor and master
level and to develop arì assessment form specifically for each progrârrìme. Furthermore the
committee strongly tecommends that these assessmerits forms are filled in by all supervisors
in a unifotm way. It needs to be clear how the comments on every aspect of the assessment
come togethet in a final grade. In addition, â more systematic use of a scoring chat and the
use of own grading descriptions is needed. The committee recommends to make sure this
document is known by the students and staff, and to keep this as a record. Finally, the
committee recommends to develop an âssessment form on which every member of the
assessment committee can make his or her remarks independently.

The committee established that the theses of both master's prograrnmes do not differ much
in nature. The theses of the master's pm¿ramme Medical Engineering sho,ald be more embedded in
clinical practice, but the committee didn't see that reflected in the theses. The committee
advises the master's þrogramme Medical Engineering to make the differences between the t'uvo

graduation projects more teflected in the assessment criteria. In addition, this needs to be
reflected in the templates on how to perform the graduation project and on how ro write the
thesis.

Conclusion

Bachelor's progranne Bionedical Engineering: the committee assesses Standard 3 as satisfactory.
Møster's programme Biomedical Engineering the committee assesses Standard 3 as satisfactory.
Masterlþrogramme MedimlEngineering the committee assesses Standard 3 as satisfactory.

General conclusion

The committee concludes that the bachelor's programme Biomedical Engineering, het
master's programme Biomedical Engineering and the master's programme Medical
Engineering meet the requirements for accreditation.

Conclusion
The committee assesses the bachelor's þrogramme Bionedical Engineeringas satisfactory
The committee assesses lhe ruaster's þrlgramrne Bionedical Engzneeringas satisfactory.
The committee âssesses the ma$er's þrlgrarllme Medicøl Engineeringas satisfactory.
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Appendix 1: Curricula vitae of the members of the assessment committee

Ptof. Dr. ir. J. Ços) Vander Sloten obtained his PhD in Applied Sciences with Greatest
Honours in 1990 at the KU Leuven. Since 1999 he is Full Professor at the Division of
Biomechanics and Engineering Desþ of the KU Leuven. From 2006 until 2012 he was
Programme rlitector of the Master of Science progrâmme in Biomedical Engineering at the
same university. Since 2000, Professor Vander Sloten is chair of the CRITTO (Commissie
Ruimtelijk Inzicht, Technisch Tekenen en Ontwe¡pen, Technologisch Instituut, Koninklijke
Vlaamse Ingenieutsvereniging). He is also a membet of the Boards of Custom 8 N.V. (a KU
Leuven spin-off company) and Materialise N.V., and is a member of vatious scientific
advisory boards and editorial boards of scientific journals.

Dr. J. flan) Struiik obtained his PhD at the Biomedical Engineering Division of the
University of Twente n 7992. His thesis was called Inmediate Efects of Sþinøl Cord Stimulatiott.
He was Visiting Ptofessor in 1988, at Case Western Reserve University, Cleveland (US,A). He
was Associate Professor at the Department of Medical Informatics and Image Analysis at
Aalborg University (Denmark). Subsequently, he was Director of Studies, Medicine and
Technology, Head of Center for Sensory-Motot InteractionfMotor Control and
Neurorehabilitation Technology, and since 2009 Associate Professor at the Medical
Informatics Group, all of the Department of Health Science and Technology. He also was
Chzirman and member of several PhD evaluation committees.

Ptof. Dt. ir. J.A.E. (fos) Spaan is Emeritus Ptofessor in Medical Physics at the Academic
IVfedical Centre of the University of Amsterdam since February 2010.In 1970 he got a degree
in Enþeering, Physics at TU Eindhoven. In 7976 he obtained his PhD at the same
univetsity. His thesis was entitled Oxlgen transfer in lEters of henoglobin solutions. He had
appointments at various universities in the Nethedands: TU Delft, University of Leiden and
University of A.mstetdam. Professor Spaan also was Secretary General of the International
Federation of BioMedical Engineenng (1992-1998), Chaiffnan of the Cardiovascular Research
Institute '{msterdam (2003-2005) and the fust elected president of the European Alliance of
Medical and Biological Engineedng and Sciences (2005).

Prof. dr. R. (Richatd) Reilly got a degtee in Biomedical Engineering (1989) and obtained
his PhD in Biomedical Signal Processing (1992) at Univetsity College Dublin, He is and was
researchet and biomedical engineet in various hospitals and institutes. He is currently Full
Professot of Neural Engineering at the School of Medicine and School of Engineering of
Ttitrity College Dublin and director of the Trinity Centre for Bioengineering. Professor Reilly
also is President of the Eutopean Society of Engineering and Medicine (2011-2015).

J.Y. (an-Yme) de Boet is bachelor student Biomedical Engineedng at the University of
Twente. He is as boatd membet of the Twente study association Paradoks and responsible
for educational, affurs. He is furthermore advisor to the Education Committee Biomedical
Engineering at the Univetsity Twente and invoh'ed in the national meetings of Biomedical
Study Associations.

QÂNu /Biomedische Technologie OW 2012, Eindhoven Univetsig, of Technologr 43



44 Q,{NU /l3iomedische T'echnologie O\l 2012, Eimlhoven Universitv of Technology



Appendix 2: D omain-specifi c framework of reference

Mission statement Bachelor Biomedical Engineering

Biomedical Engineering is an interdisciplinary field, combining engineering disciplines and
natural and life sciences. Integtating scientific and engineering concepts and methodology the
Biomedical Engineer wotks to increase scientific knowledge and solve health care problems,
by,

1) acquiring new knov¡ledge of living systems through continuous innovation and
substantive application of experimental, analytical, and desþ techniques.

2) desþ and development of new devices, a-lgodthms, processes and systems to
advance Medical Technology in health care.

3) solving health care problems through purposeful context-driven ptoblem solving
4) implementing solutions using excellent cross-discþlinary communication and

cooperation.

Domain-specific teference framework and final qualifications

A. Domain specifrc rcquircments fot level and orientation ofgraduates
Biomedical Engineering (biomedical engineering) ís an engineering discipline focused at the
interface of engineering and life sciences. biomedical engineering education should include
basic general engineeting requirements (as for example indicated by ,\BEt and a thorough
understanding of life sciences. biomedical engineedng programs must demonstrate that their
students attatn, according to the shated Dublin descriptors:

Ifitowledge an d un derc tan ding:

^. Knowledge of the basic disciplines mathematics, sciences, and engineering
(mechanical, electtical, and chemical engineering and applied physics) to be applied in
the field of Biomedical Enginee"irg ir abroader sense; i.e. including directly adjacent
fields.

b. Knowledge and understanding of concepts of physiology, (cell) biology, anatomy,
biochemistry, pharmacology and pathology as applicable in the field of Biomedical
Engineering.

Applying kn owledge and un ders tan ding:
c. The capability to apply and integrate advanced mathematics, sciences, and engineering

to model and solve complex biomedical problems (see also d).

Making judgments:
d. Ân ability to conduct scientific reseatch ín areas of biomedical engineering and

technology that arc relevant to the advancement of knowledge and insight into
fundamental and appJied aspects of health and disease.

' An ability to make meâsurements on and intelpret data from living systems,
addressing problems associated with the interaction between living and non-
living materials and systems.

' ,{.n abiJity to translate a clinical or health-relevant problem or question into an
expetiment, system, component, or process (desþ) to meet desited needs
and, governed by scientific research or modelling, to advise in issues like
clinical research in biomedícal engineering diagnosis and therapy.
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Communication:
e. Â capability to bddge the gap between fundamental and applied research in

biomedical engineering and medical (life) sciences by;
I Demonsttating an ability to communicate effecttvely in written and verbal

form, and
I Collaboration in a multidisciplinary setting, which may include clirricians, other

healthcare workers and industrialists alíke.
f. An awateness of potential societal and ethical implications of scientific research in

Biomedical Engineedng and, in this context, an abtltty to critically evaluate the effects
ofhis research.

Leaming skills:
g. An ability to develop nev/ concepts within the field of biomedical engineering.
h. An ability to study international scientific research.
i. Recognition of the need for, and an ability to engage in lífeJong learning.

B. Domain speciÍr'c rcquitements of the BSc (Cycle 1) and MSc (Cycle 2) ptograms
The Bachelor's ptogram focuses on genetal knowledge, based on advanced textbooks and
including some aspects infolmed by knowledge of the forefront of their biomedical
engineering specialization, basic skills and solving recognÞable problems.

The Master's program focuses on deepening theotetical knowledge in one or more specific
parts of Biomedical Engineering and ptovides ample experience in setting up, executing and
repotting reseatch and desþ. It leads to ari attitude of scientific involvement.

BSc students acquire lotowledge and undetstanding ín:
a. Basic beta discþlines: mathematics, sciences, aod engineering (mechanical, electrical,

and chemical engineeting and applied physics) to be applied in the field of Biomedical
Engineedng in a broader sense; i.e. including directly adjacent fields.

b. Life sciences: physiology, (cell-) biology, 
^îatomy, 

biochemistry, pharmacology and
pathology as appJicable in the fieid of Biomedical Engíneering.

BSc students leam to apply knowledge and undetstanding:
a. Of mathematics, sciences and engineering to model and solve simple biomedical

problems.

BSc students leam to make fudgments:
b. Involving the making of measurements ori and the interyretnnon of simple data from

living systems, addressing the ptoblems associated with the interaction between living
and non-living materials and systems at a basic level.

r. Involving the ability to translate simple clinical or health-relevant problems or
questions into an experiment, system, component, or process to meet desired needs
and, governed by scientifìc tesearch or modelling, to advise in issues like clinical
tesearch in biomedical engineering, diagnosis ør'd thetapy.

d. By demonstrating ân av/areness of potential societal and ethical implications of
scientific research in Biomedical Engineering and, 'tn this context, an abiJity to
critically evaluate the effects of his research.

BSc students leam to communicate:
e. By bridging the gap between fundamental and applied research in biomedical

engineering and medical (life) sciences by;
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Demonsttating an ability to communicate effectively in Dutch in written and
vetbal fotm, and
Collaboration in a multidisciplinary setting.

BSc students acquite learning skills:
f. As demonstated in their recognition of the need for, and an ability to engaç in

lifelong learning at the BSc* level with â hrgh level of autonomy.

MSc students acquÍte lotowledge and underctanding:
a. Of in depth biomedical engineedng, in a cohetent set of specialties, that builds on the

basic knou¡ledge acquired in the Bachelor's phase, and that provides a basis ot
opportunity for originality in developíng or applying ideas in this specialization.

MSc students leam to applyknowledge and underctandÍng:
ø, In order to apply and integrate advanced mathematics, sciences and engineering

knowledge as well as specialized knowledge to model and solve complex biomedical
problems in new and unfamiliar environments.

MSc students leam to make judgtnents:
b, In an ability to conduct scientific research in ateas of biomedical engineedng and

technology that are relevant to the advancement of knowledge and insight into
fundamental and applied aspects of health and disease.

' An ability to make measurements on and interpret complex data from living
systems, addressing the complex ptoblems associated with the intetaction
between living and non-living materials and systems, and the ability to
successfully recognize and address new problems in this field.

I An ability to translate a complex, not well-defined, clinical or health-relevant
problem or question into an experiment, system, component, or process to
meet desired needs and, governed by scientific research or moclelling, to
advise in issues like clinical research in biomedical engineering, diagnosis and
therapy.

MSc sødents leam to communicate:
r. Wíth a capability to bridge the gap between complex fundamental and applied

research in biomedical engineering and medical (life) sciences by
I Demonstrâting the ability to commurìicate effectiveþ in written and verbal

forrà in Dutch and English, by underpinning knowledge and rationale
(testricted scope) to specialist and non-specialist audiences alike, and

. Collaboration in a multidiscþlinary setting, which may include clinicians,
other healthcate workets and industrialists alike.

d. Ân awateness of potential societal and ethical implications of scientific research in
Biomedical Engineering and, in this context, an abiltty to critically evaluate the effects
of the reseatch carried out under his responsibility.

BSc students acquirc leaming skíIls
e. An ability to study international scientific tesearch.

f. Recognition of the need for, and an ability to engage in lifeJong learning at MSc*
level in a mâriner that may be largely self-directed or autorìomous.

¡

I
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Appendix 3: Intended learning outcomes

Bøche lor's progrønne Bione dical Engineering

When graduating with an academic Bachelor in Biomedical Engineering, the students:
A. Have a broad technological-scientific basic knowledge and understanding in the field of
Biomedical engineering:

. The BMT Bachelor has acquited such a base of academic knowledge in the field of
Biomedical Engineering, that he is capable of inteqpreting Biomedical Engineering
problems in the right manrier.
. He understands the structute of Biomedical Engineering and the relationship between
btanches,
. FIe knows physical, chemical, mathematical, and engineering principles for the purpose
of analysis and desþ at the interface of engineering and biology
. He has a solid undetstanding of (model-based) coricepts from physiology, (cell) biology,

^î tomy, biochemistry, pharmacology and pathology.

' Ile undetstands the interplay between the various discþlines.
. FIe is capable of understaodi.g and analysing complex processes and systems.
. FIe possesses skills of using advanced physical, chemical, mathematical and informatics
methods and equipment.

'He is able to desþ and conduct experiments, including experiments on living systems.

' FIe possesses an interdisciplinary attitude.
B. Can apply his knowledge and undetstanding. He possesses general skills, required to carry
out research and its applications and to pass on knowledge.

. The BMT Bachelor is capable of analysing problems in the field of Biomedical
Engineering and of structuring and redefining poorly structured problems and can ask
adequate questions in doing so.

' FIe is capable of acquiring and appþing knowledge of disciplines required to solve
Biomedical Engineering ptoblems and, in the course of that process, to integtate
knowledge from various discþlines.

' FIe has the skill of modelling, simulating, and experimenting and is capable of utiJising
state-oÊthe-art res earch facilities.
. He is capable of analysing and interpreting data, including daâ from measurements ori
living systems,
. He can reason logically within and outside the field of study, both 'why' and 'what-iP
reasoning.

C. Can communicate and function in a team

' He is capable of paticipatìng in or directing scientific delibetations and of presenting
oral or written reports of scientific knowledge and ptoject results.
. FIe has the ability to communicate to both specialist and non-specialist audiences.

' The BMT Bachelot is capable of working in a multidiscrplinary team, while using a
project team approach.

' His contributions to the group process are corìstructíve by taking and formulating
personal stand points, by assuming responsibility for group assþments and keeping
appofitments.

D. Have the capability to reflect on relevant social, academic or ethical issues of Biomedical
Engineedng.

. The BMT Bachelor is capable of anticipating and analysing the consequences of his
own decisions.

' He is capable of recognísing ethical aspects of developments within his orvn discipline.
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E.Have developed learning skills necessary lor continued academic (self) education.

' He is capable, where necessâry (and with support), of reviewing and expanding his own
knowledge.

F. Have developed desþ skills.

' He is able to reformulate ill-suuctured desþ problems while taking into account
system boundades.
. He has creativity and synthetic skills with respect to desþ problems.

' He is aware of changeability of the design process through external circumstances or
advancing insight.
. He is able to integtate existing knowledge in a desþ.
. He has the skill to take desþ decisions, and to justi$' and evaluate these in a

systematic manner.

Master's pro¿ram ne Bio me di cal E ngineering

MøsTer's þrograrune Me dica I Eryineering
Intended learning outcomes with an asterisk * are added to the domain specific requirements.

M.Sc. students acquÍrc
Knowledge and understanding:

a. Of in depth biomedical engineering, in a coherent set of specialties, that builds on the
basic knowledge acquired in the Bachelor's phase, and that provides a basis or
opportunity for originality in developing or applyrng ideas in this specialisation.

M.Sc. students leam to
Apply knowledge and undetstanding:

b. In order to apply and integrate advanced mathematics, sciences and engineering
knowledge as well as specialDed knowledge to model and solve complex biomedical
ptoblems in new and unfamilar environments.

Making iudgements:
c. In an ability to conduct scientific reseatch in areas of biomedical engineering and
technology that ate relevant to the advancement of knowledge and insight into
fundamental and applied aspects of health and disease.

. ,{n ability to make measuremerits on and interpret and quanti$r complex data from
living systems, addressing the complex problems associated with the interaction
between living and non-living materials and systems, and the ability to successfully
recogtize and address new ptoblems in this field.

' A,n abiJity to translate a complex, not well-defined, clinical or health-relevant
ptoblem or question into an expetiment, systefiì, componert, or pfocess to meet
desired needs and, governed by scientific research or modelling, to advise in issues like
clinical research in biomedical engineering, diagnosis and therapy.

* Deuelop well defnad, fficieü, ffictiae, and patient-friendþ protocols þr diagnosis, decision

naking and lreatment.
* Know how to (staTisficalfl dral uith inter- ønd intrø- þøtient and observer uariabili$,
measwrement errors and inaccaracies, incorzphteness or øbsence of datø.
*Brirg solutions back to treatmenl of patients.

Communicate:
d. With a capability to bridge the gap between complex fundamental and applied research
in biomedical engineering and medical (lifÐ sciences by
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. Demonstrating the ability to communicate effectively in wdtten and verbal form in
Dutch and English, by undetpinning knowledge and rattonafe (testricted scope) to
sp ecialis t and non- specialis t audiences alike.
. Collaboration in a multidiscþlinary setting, which may include clinicians, other
healthcare \¡/orkets and industtialists alike.

* Inchdiry diagrosis and tnatment of indiuìdual patienß.

e. An âwareness of potential societal and ethical implications of scientific research in
Bíomedical Engineering and, in this context, zn abtltty to critically evaluate the effects of
the research canied out undet his/her tesponsibility.

Learning skills:
f. An abìJity to study intemational scientific research.
g. Recognition of the need fot, and an ability to engage in lifeJong learning at MSc*
Ievel in a manner that may be largeþ self-directed or autonomous.
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Appendix 4: Overview of the cutricula

Bachelot's curiculum of the academic year 20ll-2012 (old cutriculum)

Courses are 3 EC each. Cases are 6 EC each, except fot the cases of the first quatile ('The
human combustion engine'and Drugs: 1+1+2)

Semester 1.,{, Semester 1.8
Courses Basic mathematics

Physics in physiology
Molecule and matter
Calculus
Bio-informatics
Sttucture and function of cells and
tissues

Organic chemistry A
Linear algebra
Introduction to measudng and
modelling
Vector calculus
Organic chemistry B
Biomechanics

Cases The human combustion engine
Dtugs: 7+1+2
Mechanics of a blood vessel

Molecular spies exposed with MRI
Pathology and image analysis

Semester 2.4 Semestet 2.8
Courses Biochemistry

Biostatistics 1

Sþals and system analysis
Moleculat cell biology
Materials science

Continuum analysis

'{lgorithms fot BIOMIM
Electromagnetism
Thermodynamics
Flow and diffusion
Basic image processing
Enerqy bal¿nce

Cases Metabolic networks in action
Heart and body

'Entering the lab'
Pericatdial patches

Semester 3.,{' Semester 3.8
Courses (Minot) Biostatistics 2

Simulations of biochemical systems
Numerical analysis of continua I
Structure and adaptation of cell and
tissue

Medical imaging 1

Optics
Cases (À4inor) Maior proiect
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Bachelot's fitst year cutriculum of the academicyeat2012-2013 (new curdculum)

BMT: major Biomedische Technologie
MWT: majot Me<lische Wetenschappen en Technologie

Kwert 1

2. 345 1097 t2 201917161514

MWT

7647 191810

Calculus M

2WBBO - A
E. van Berkum/M. Hochstenbach

.9y!o
fo6= Tentamen

Toegepaste natuurwetenschappen M

3NBBO - A
R, Engeln/P. Bovendeerd

9:
E@
foËì Tentamen

MCelen weefsel
STAOO - C

R. van Donkelaar

,9yÞo
fo6= Te ntamen

Mlnl. organische chem¡e
85A00 -B

M. van Genderen

.9yEOÞo,5ì Tentamen

OGO:De menselllke verbrandingsmotot M

8QAOO - E

OIBMT

OGO : Beelda n olyse v Pot hol ogie
8QAO1- D

A. Vilanova

K

v26.@.r2
L3 !4 15 16 t7

MCalculus
2WBBO- A

M. Hochstenbach

o
Eo
f@ãt Tentamen

Toegepaste natuurwetenschappen M

3NBBO - A
R. Engeln/P. Bovendeerd

o
! o

oì Tentamen

MCel en weefsel
8TA00 - C

R. van Donkelaar

o
!d
JO6'

Minl. organische chemie
85A00 - B

M. van Genderen
Tentamen

o
!c54 Tentamen

OGO:De menselìjke verbrondingsmotor M
8QA1O - E

OI BMT

OGO:Weefselschdde
8Q411 - D

A. Driessen/D, vd Schaft

K
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Kwart 3

BMT r

lKwart 4

2 345

4

6 7 8 9 1918771615L413L2LL10

MWT

I 2

lnleidlng Modelleren
OLABO - A

C, van Overveld

M .9ypo
foäì Tentamen

Basisvak USE

OSABO - A
A, Meijers

M o
!
l Tentamen

Bio-informatica
8C400 - B
P. Hilbers

o
E
f Tentamen

Biochemie
SRAOO - C

L. Brunsveld

M
.9
E) Tentamen

8QA02 - D/E
J. Prompers

OGO:Moleculaire
8QA03 - D/E

P. Bovendeerd

OGO:Mechønicqvh

MInleiding Modelleren
OIABO- A

C. van Overveld

o

Tentamen

MBasisvak USE

OSABO -A

A. Meijers

o
!
a Tentamen

MHart & Long

SWAOO - C

C. Bouten

.9
!
a Tentamen

MBiochemie
8RA00 - C

L. Brunsveld

.9
!
l Tentamen

OGO: MRI voor Diognose I
8Q412 - D/E
J. Prompers

OGO: Mechonico v h bloedvN
8Q413 D/E

P. Bovendeerd
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Basisvak Design

Fac, I D

M .9y
EO
fo6= Tentamen

Moleculairecelbiologie M

L. Brunsveld

.9:!olo,5r Tentamen

Wiskunde ll

F. Martens

M o
!otc Tentamen

Mechanica I

C. Oomens/B. van R¡etbergen

M .9:
!c
fo Tentamen

K K

tb T7

Basisvak Design

Fac. I D

M .9r!o!d6= Tentamen

L. Brunsveld

Moleculaírecelbiologie M .9y!o5o
,;l

Tentamen

P. Dankers

Uitwisseling & Regulatie M .9:!ofc6' Tentame n

K. Nicolay

Diagnose & Interventie M o
EO
EC Tentamen

K K

Kwart 1

BMT ]

t

MWT

201918t715t473727I109754z

MWT

20191815L372LI108 t47

78

678

63452

YeafBachelorts second
BMT

L234 201817161l 191096

201916 L7 1815L27110321,

Basisvak Desígn

Fac. I D

M .9:!o5o
äl Tentamen

L. Brunsveld

Moleculairecelbiologie M .9:Þo
It6= Tentamen

Wiskunde ll

F. Martens

M o
EO
;E Tentamen

Mechanica I

C. Oomens/8. van R¡etbergen

M .9:!ofcäz Tentamen

K K

Basisvak Design

Fac. lD

M a
EO
Jü
Ø5

Tentamen

L. Brunsveld

Moleculairecelb'ologie M .9:!ofo6ì Tentamen

Uitwisseling & Regulatie M

P. Dankers

.9Ea o
o
I

Tentamen

K. Nicolay

Diagnose&lntervent¡e M .9:
!o
ld
,53 Tentamen

K K
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3 KwaÉ4

L 3 4 9 10 11 72 L4 16 t7 20

Fysica ll M
*****

F. van de Vosse

!maging I M
tt t t|*tt

B. ter Haar Romeny

o
!o
EEøt

Tentamen
.9*ÞoÞo
6t

Tentamen

(oco)
L. Brunsveld/B. Me'rjer

M ,9g!o
frs Tentamen

(oco)
K. ltolF, Baaijens

M .9y!o
#s Tentamen

K K

MWT
t 2 3 4 5 6 7 8 9 10 LL t2 L3 L4 15 16 L7 18 llt 20

Biomechanica M
**r***

B. van Rietbergen/C. Oomens

.9-!ofo63 Tentamen

lmmunologle & infectie M
*,t*titt

K. lto

.9yEo
=oü3 Tentamen

(oco)
L. Brunsveld/B. Meijer

M o
!
a o

û
3

Tentamen
(oGo)

K. lto/F. Baaijens

M .9:EOÞoa¡ Tentamen

K K
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Bachelorts thitd year curdculum (concept, new curriculum)

Kwart 2

2L 34s

34s

6 1615L4L3T2TL10 2018T7

6 7 9 201918t710 16

Fysica 3

G. Strijkers

M .9:!ofo6= Tentâmen

K, Rijpkema

MStatlstiek
*****

.9y
EO
;EØ= Tentamen

Materiaalkunde

M. van Genderen

M o
!q
fc
øt

Tentamen
(oco) M

F. van de Vosse/B. ter Haar Romeny

o
!q;lcvtt

Tentamen

K K

LL L2 L3 T4 15

J. Prompers

Signalering & Homeostase M o
!ofo
Ø5

K. Rijpkema

MStatistiek
Tentamen

o
!o
fo
,ä3 Tentamen

Genomícs

P. Hilbers

M o
!cJC Tentamen

MOncologie
(oGo)

o
!o
lo
6t

Tentamen

K K
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Kwarl3 Kwart4
Bfr/lT

L 2 4 5 6 7 I 9 10 TL L2 13 75 16

MaJor ProJect
(oco)
{¡ * *{' {.

K/MP .19 ¡!o
EEøt

Tentamen

Malor Protect
(oGo)
*,1,i * +

M .9¡EO
#s Tentamen

K o
!o
ECØt

Tentamen

MP/K .9:Eq
Egqt Tentamen

K K

MWT
I 2 3 4 5 6 7 8 g 10 71 72 71 74 15 16 17 1ß tq 20

MaJor ProJect
(oGo)

K/MP Molor Prolect
(oco)
*****

Mo
Þo
;s Tentamen

.9*EO
;e Tentamen

K g Tentamen

MP/K o
!: Tentamen

K K
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Curriculum mastef s programme Biomedical Engineedng

First year from cohort 2011

Course EC

Electives

Free choice

Extemship

30

9

27

Total 60

Coutse EC

Graduation project 60

Total 60
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Curriculum mastet's programme Medical Engineedng

First year from cohort 2005

Code Coutse EC

Electives 24

8F100
8F110
8F120
8F170

BZ3v,x.2'3) Internship

Clinical module: Oncologie 1)

Clinical module: Hart- & vaatziekten 1)

Clinical module: Neurologie 1)

Clinical module: Orthopedie 1)

8

I
I
8

20

Total

Second yeat (IVf

60

Code Course EC

\Z2xxo) Gtaduation ptoject 60

Total

Er moeten minimaal2 klinische blokken worden gedaan.

60

1)
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Electives master ttack Imaging and Modeling (BIOMIM) (2012-2013)

Semestet A

Code Vaknaam Vetantwootdeliik
docent

lcq¡art BC

2DXOO

5LL8O
5ME1O
88030

8C050

BDOlO

8E070
8J010

5MYOO
5P500

5SC2O

8C040
BDO2O

BEO6O

8E090

Semestet B

Mathematical models in physiology
Biomedical sensing technoþ
Statistical Sig"rt processing
Physics of the r.t.ses t)

Neual netwotks types and data analysis
2)

Front-end vision and multiscale image
analysis
Drgtt^l sþal processing
Energy-homeostasis 1)

Duits
Mischi
Amft
I(ingma

Ten Eikelder

Ter}Iazr Romeny

Tjalkens
Plasqui

J
J

-)

-)

3

3

J
J

J

J

3

J
J

J

3

1,

1,

1

1,

1,

1,

7

7

2

2

2
2
2

2

2

Âdaptive atay sþal processing Sommen
Measurements on respiration and l7orlee/Blom
citculation
State space control Ozkan
Molecular modelling Markvoott
Mathematical techniques for image Florack
analysis
Neuomonitoring Cluitmans
System analysis and panmeter estimation Van Riel

Code Vaknaam Vetantwoordelijk
docent

kwart EC

5MB1O
5P060
BCO60

8D030

Model reduction
Non-linear systems/Neural networks
System biology
Techniques for computet aided diagnosis

Weiland
Hegt
Van Riel
Vilanova Battroli

3

5

3

J

J
4
J

-)
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Electives master ttack BioMechanics and Tissue Engineering (BMTE) (2012-201i)

Semester A

Code Vaknaam Vetantwootdeliik
docent

kwart EC

4K,+00
8W060
8\7090

8W080
8W110

Rheology
Biological mixtwes
C ardiovas cular fluid mechanics

Bone mechanics
Pathophysiology of the
catdiovascular system
Tissue engineering
Multi-fluid mechanics
Catdiac modeling
Fluid biomechanics
Tissue mechanics
Immunologie en infectie
Hatt en long physiologie

Pijls

Petets
Huyghe
Van de Vosse

Rietbergen

Badet
Anderson
Bovendeerd
Van de Vosse
Ito
Ito
Bouten

3

J
J

3

J

J

J
J
J

3

3

J

7

7

1,

2
2

2

2
2
2
t
2
2

8W130
8\7150
8W160
8\7270
8\7280
8W330
8ì7340

Semestet B

Code Vaknaam Verantwoordeliik
docent

kwatt EC

3T1.1.1.

4K430
4r<720

Advanced fluid dynamics
Computational theology
Experimental methods in soft
matteÍ science
Microscopic measuremerit
methods
Cartilage mechanics
Stem cells 1)

Cardiovas cular fluid-structure
interactíon

Biophysical techniques
Heat transfer
Micro fluidics put to work
Numedcal analysis of continua II
Vesselmechanics

Van Heijst
Hulsen
Wyss

Hoefnagels

Van Donkelaar
Van der Schaft

Van de Vosse

DeJong
Rindt
Den Toonder
Oomens
Rutten

J
J

3

3

-)

J
J

J
J
J

J

J
J

3

3

3

J

3

J

4

4
4

4
4

4T300

8W010
8S7300

8W310

3S400
4B680
4r<71,0

8W100
8$Ø320
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Electives master track Moleculat BioEngineedng and Molecular Imaging (MBEMI)
(2012-2013)

Semestet A
Code Vaknaam Verantwootdeliik

docent
kwatt EC

OEM6O
6r<\[22
8N060
BNO9O

8N120
8N140
BS140

85170

85180

Perspectives on medical technology a)

Physical otganic chemistry
Molecular i-^gog
Nuclear magnetic fesorìânce
Radiation physics 1)

Uitwisseling en homeostase
Bio-otganische chemistry
Drug discovery
Pharmacologie

Clinical physics: measuring and
monitodng of vital functions
Biosensors for medical diagnostics

'{.dvanced organic chemistry
Biomaterials
New developments in fluorescence
microscopy on living tissues D')

Introduction MRI 1)

Radioisotopes and ionizing radiation in
biochemical technology 1)

Clinical chemistry
Protein engineering

Clinical MRI
Physiological NMR
Agents fel 1¡qlsçrrlar imaging and
therapy
Capita selecta labotatory medicine

Let's make humans better: enhancement,
technology & transhumanism a)

Advanced s tereo chemis tty
Advanced MRI

I(raemer

Janssen
Nicolaij
Ptompers
Ten Eikeldet
Prompers/Dankers
Sijbesma
Brunsveld
Bmnsveld

Wiln

Van Ijzendoorn
Sijbesma
Koole
YanZanÍroott

Stdjkers
Gtuell

Vader
Merlcx

Wijn
Nicolaij
Gruell

Vader

ICngma

Palmans
Strijkers

J
J
3

J

3

J

3

J

J

J

3

-l

3

J

J

-)

J
J

7

7

1,

7

1,

1,

7

7

1,

2

2
2
2
2

2
2

2
2

3F230

3S390
6KM17
88080
8H010

SNOBO

8N130

8S070
SSOBO

3F190
BNO2O

8N100

8S060

OAM9O

6KM43
8N110

Semestet B
Code Vaknaam Vetantwoordeliik

docent
kwatt EC

-)

3

J

J

3

J

3

J
J
J

3

4

4
4
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CURSUSSEN BMT
Code Vaknaam Vetantwootdeliik lcrratt

docent
EC

8G020

8S090

8S130

C ourse instrumental analysis

Coutse synthetic skills
Course moleculat and cellular biological

Van Genderen
Spiering
Liefde -De Beest

2 en4
4

7 en4

3

3

3

Studiepunten (EC) op basis van European Credit Ttansfer System (ECIS)
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Appendix 5: Quantitative data rcgarding the programmes

Data on intake, ttansfets and graduates

Number enmlhd students and the uarions

Bachelot's ptogramme

Intøke fu Bachelor's prlgrammq VSNU nømbers

Cohort year First year programns Directly
Hish School

from Total

Total Total N{ale Female

2070 86 74 640h 36o/o

2009 98 92 6g0 32%o

2008 85 t5 730 270

2007 89 76 67o/o 330

2006 772 r04 690/0 37o/o

2005 95 84 77o/o 230h

Propaede atirytield for shdenß directþ frou Hþh S chool (I/V4O); TU f e nmbers, cohoú siqg þer I / I 2

Cohort N In 1 year In 2 years After 2 years
2010 70 23% 76

2009
2008
2007
2006
2005

88

77

72

95

80

750 13

t0o/, 7

L80Á 13

770 16

90Â 7

44V, 39

39V. 28
49o/. 35

40o/o 38
40o/o 3t

590 42
670

57o/o

48
54

6loh 48

re-enro//ed sTudefltr i.e., tltose thøt coftlintß their studiu

V-SØO intake, TU/e numbers

No.
enrolled
old style

students

No.
enrolled
Bachelor
students

No.
enrolled
Bi!'IE
X'faster's

students

No.
enrolled
lvlE
Nfastet's
students

Total No.
enrolled
students

No.
diplomas
Bachelor

No.
diplomas
N'faster
BI\,fE

No.
diplomas
N{¿ster
ME

2005/2006 20 301 53 17 385 54 4 1

2006/2007 15 377 94 27 507 59 49 9

2007 /2008 J 352 92 41 488 58 38 17
2008/2009 1 346 108 34 489 76 46 18
2009/2010 326 709 48 483 )() 43 1.3

2Or0/2011 335 ro3 38 476 57 38 1.3

Cohort N In 1 year In 2 veats After 2 years
2010 49 37o/" 15

2009
2008
2007
2006
2005

51

52;-6t
6Ó

50

73

7

250 "13

24o/" 76

120Â 7

250

t40 28
670 35
570 38
52Vo 37

72Yo 39

84r 42
920Â 48

8lo 54
800Â 48
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Nanber of Bachehr dþlonas (witbin parentheses: mm laudc)

2005-2006 2006-2007 2007-2008 2008-2009 20w-2070 20t0-207L
Bachelo¡ s4 13) 59 l3'l 58 (3) (6) 29 (2\ s7 ø\

Bachelor stud¿ats T.4YO;VSNU nwmlterc

Bachelor re-enro//ed students VSNU uumbers

Master's programme Medical Engineering

Intake in MasterME

\/SNU numbers; only miln feglstfâtlors
1) Students from HB() admitted to the programrne after a pre-N{Sc.
z) TtJ /e numbers.

w/o

Cohort N In 3 years In 4 yeats In 5 years In 6 yeats ) 6 years
2008 73 llo
2007
2006
2005
2004
2003

76

IO4
84
82

77

t70Á

17o/o

80Á

20Vo

140Á

370Â

2lo
440

29Vo

26o/"

38o/o

48%
4lo
38o/"

íOV"
480

s0%
52Vo

54Vo

Cohort N Percentage
cohort

In 3 years In 4 years In 5 years In 6 years > 6 years

2008 54 740 75%
57 7 5o/r 77o/o 490

72 690 250 390h 540Á
63 750 270 590 630/, 670

59 720 24% 4loh 580Ä 66Vo 730

2007
2006
2005
2004
2003 50 650 220 400/0 58% 760 820

Graduationyeat BMT BMT withfinal proiect
Courses Courses Thesis

2010-2071 7.2 7.4 8.0
2009-2070 7.3
2008-2009 7.2
2007-2008 7.3

2006-2007 7.3
2005-2006 7.4

TotalCohort TU/e Other
Univ. NL

HBO t/) University
BSc Intl. Total M (%) F lolo)

2010 16 0 2 0 18 60 40
2009 20 0 I 0 2t 55 45
2008 t4 0 2 0 1,6 60 40
2007 77 3 2 0 22 70 30
2006 23 -) 6 0 -t¿ 54 46
2005 24 0 5 0 29 50 50
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Nutnbeß and tlteir distinction

Duraîiott tota/ in rzonths

Mastet's programme Biomedical Engineering

Intake in MøsterBMII: VSNU maxrt

Students from HBO admitted to the programme after a pre-MSc
TU/e numbets.2)

Number

DaraÍion tota/ in month.c

Teachet-student ratio achieved

Nlore than 40 staff members are available for education, with a high participation of full and
associate professors in the Bachelor's phase. The staff has a ratio of 40o/o/40o/o/20o/o for

Master of füience
Study year Total Cum laude With G¡eat Distinction
2010 13 2 75% 7 8%
2009 \3 000 1 B%

2008 1B O Oo/o 1 60

2007 17 7 60/o 1 60/o

2006 9 2 220h 1 1t%

Graduation year BSc + MSc (ME)
2010-20t1 70.7

2009-2010 82.9
2008-2009 75.7
2007-2008 69.3
2006-2007 72.0

TotalCohort TU/e Othet
Univ. NL

HBO rt) Univetsity
BSc Intl. Total M (o/ol F (,o/ol

2010 47 0 2 8 57 60 40
2009 30 7 3 4 38 66 34
2008 38 0 0 6 44 73 27

2007 42 0 4 5 51 66 34
2006 47 7 I 5 54 55 45

2005 64 0 t 0 65 66 34

Master of Science
Study vear Total Cr m laude With GrcatDistinction
2010 38 2 sYo 380
2009 43 7 2V, 71 260

2008 46 7 lSYo 5 7lo
2007 38 6 L6V, 9 240

2006 49 6 72Vo 18 370^

G¡aduation vear BSc + MSc IBME)
2010-2077 79-7

2009-2070 79.5
2008-2009 802
2007-2008 83.3
2006-2007 76.5
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education, reseatch, and managerial tasks. There are over 90 PhD students. They support our
staff in the education process especially during the projects, intemships and graduation
pfojects.

At ptesent, the fi.¡Il Bachelor's programme Biomedical Engineerirugreached a stable level of entolled
students of about 480. The Bachelot's ptograrnme comprises about 330 students. The overall
result is a good ratio of 1 fte permanent staff to 15-20 students ot 1 fte educatio n staff per 27
students.

At present, the Master's pmgramme Mediml Engineering compises about 20 students in the first
yeat and about 20 students in the graduation project phase. This roughly implies that for each
student there is about one PhD student available to share the research.

At ptesent, the Master's þrlgramlile Biomedical Engineeringcomprises about 50 students in the first
vear and about 50 students in the graduation ptoject phase. This impJies that for each student
thete is about one PhD student available to share the research.

Average amount of face-to-face instruction per stage of the study plogramme

Distibution stufunt's eùtcation iø ltours ouer the ilJree Bachebr's
Lectures self-Guided

study
Self-study Expedmentalwork Reporting Total

Year 1 276 336 1056 72 1680
Year2 276 336 1056 72 1680
Year 3 21,6 108 948 336 72 1680
Total 648 780 3060 336 21.6 5040
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Appendix 6: Ptogramme of the site visit

11.30 - 1.2.00:

10 Octobet 2012

09.00 - 11.00: Statt meeting

11.00 - 11.30: Reviewing documents

Ptofessional Field Experts
René Aarnink MSc PhD (depatment head minimally Invasive
Healthcate, Philips Research)
Bas Dekkers BSc þusiness unit rrr;iafl ger,Entet Technology

Jürgen de Hart MSc PhD (directot Hemolab B!

12.00 - 13.00: Management
Prof.dt. Peter Hilbers (dean)
Prof.dt. Klaas Nicolaij (vice-dean)
Prof.dr. Dick Slaaf (self evaluation committee)
Mr. Rob Debey (managing directot)
Dr.ir. Matcel van Genderen (director of education)
Ir. Rob van der Heijden (education coordinator)
Niels Dekkers (student member department boatd)

't3.00 
-'J.3.45 Lunch

Consultation hour (not used)

73.45 - 74.30 Students Bachelor Ptogtamme BMT
Marieke van Ddel (fourth year student)
Lisanne Kok (second yeat student)
Lenne Lemmens (second year student)
Meike l(leuskens (second year student)
Ronald van der Meer (fourth year student)
Nick van Osta (fust year student)
Lawa Vergoossen (thitd year student)
Dorien Verschuren (fourth year student)
Matc Vervuurt (first year student)

1.4.30 - 1.5.1.5: Teachers Bachelot Ptogtamrne BMT
Prof.dr. I(eita lto (teacher)
Prof. dt. Peter Hilbers (teacher)
Prof. dr. K. Nicolaij (teacher)
Dr.ir. Peter Bovendeetd (case coordinator f teacher)
Dr.ir. Natal van RieI (case coordinator f teacher)
Dr.Jeanine Prompers (case coordinator f teachet)
Dr. ,{nna Vilanova Bartroli (case coordinator f teacher)
Dr.ir. Marcel van Gendeten (director of education / teacher)
Ir. Rob van der Heijden (education coordinator / DCL coordinator)

15.1.5 - 15.30: Bteak
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15.30 - 16.1,5:

16.75 - 17.00

1.7.00 - 17.45

7l October 2072

08.30 - 09.00:

09.00 - 09.30:

Students Master Programme biomedical engineenng / Medical
Engineedng
Simone Booij (student biomedical engineering)
Alexander Colditz (student biomedical engineering)
Marijke Dermois (student biomedical engineering)
Wouter Gevers (student biomedical engineedng)

Jolien Pas (student biomedical engineering)

Jürgen Schill (student biomedical engineering)
Ellen Schmitz (student Medical Engineering)
Björn Stemkens (student Medical Engineering)
Siem l7outets (student biomedical engineering)

Teachets Mastet Progtamme biomedical engineering / Medical
Engineeting
Prof.drJr. Bart ter Haar Romeny (biomedical engineering/Medical
Engineering)
Prof.dr.ir. Ftans van de Vosse @iomedical engineering/Medical
Engineering)
Prof.dr. Bert Meijer þiomedical engineedng)
Prof.dr. Holger Grirll þiomedical engineedng)
Dr. René van Donkelaar þiomedical engineedng)
DtJr. Cees Oomens þiomedical engineedng)
Dr.ir. Bart Markvoort þiomedical engineedng)
Prof.dt. Tammo Delhaas (Medical Engineering)
Dr. Chris,\arts (Medical Engineering)
Dr.it. Huub ten Eikelder þiomedical engineering)

Alumni
Dr. it. Ellen Brunenberg (medical physicist, in ttaining)
Ir. Madoes Damen (clinical physicist in training Maxima Medical
Centet)
Ir. Beatdjs van der Hout (?hD Maxima Medical Center)
It. Irene Kaashoek (reseatcher TNO)
Dr. ir. Lambert Speelman þost doc Erasmus Medical Center)
Dr.ir. Ma¡cel van 't Veer (qualified mechnical engineer, Cathanna
Hospital)
Ir. Kim van de Ven (clinical researcher Philips)

Guided Tour
Guided tour through lab Tissue Engineering and lab Biomodelling and
Imaging @y prof.dr. Peter Hilbers)

Progtamme Committee
Prof.dt.ir. Frans van de Vosse (chair)
Dr.ir. Bert van Rietbergen (staff member)
Dr.ir. Gustav Strijkers (former staff member)
Ir. Tom Schreurs (staff member)
Marieke van D¡ieI (student member / education officer Protagoras)
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Rob Driessen (student member)
Evi van den Heuvel (student member)
Marina Sabbadini (student member)
Renske van der Wal (student member)

09.30 - 10.15: Examination Committee
Prof.dr.it. Luc Brunsveld (Châir)
Dr. Maarten Merkx (staff member)
Dr.ir. Jacques Huyghe (staff member)
Drs. Irene Jânsen-vân de Lagemaat (adviser)

10.15 - 11.00: Pteparation final meeting Management

11.00 - 11,45 Final convetsation Management
Ptof,dt. Peter Hilbers (dean)
Prof.dr. Klaas Nicolaij (vice-dean)
Prof.dt. Dick Slaaf (self evaluation committee)
Mr. Rob Debeij (managing dfuector)
Dr.ir. Marcel van Genderen (director of education)
Ir. Rob van der Heijden (education coordinator)
Niels Dekkers (student member department board)

11,.45 - 1,3.30: Committee preparation intedm report / Lunch

13.30 - 74.75: Otal Repot and Informal Closing and Drinks
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Appendix 7: Theses and documents studied by the committee

Prior to the site visit, the committee studied the theses of the students with the following
student numbers:

Bachelor
0649706
0650791
0652777

0652442
0653358
0653896
0653956
0655065
0657438
065821.5

0658565
0658792
0660348
0667075
0661318

Master Biomedical Engineering
0484591
0568660
0571976
0571992
0588437
0590406
0593886
0597096
0597867
0598580
0606926
o61,2438

0616181
0635790
0730579

Master Medical Engineering
0580348
0586905
0589798
0589952
0592287
0608247
0609104
0609286
0609637
0672726
0674033
0675703
0615806
0677590
0662699

o

a

During the site visit, the committee studied, âmong other things, the following documents
(partly as hard copies, p"rtly via the institute's electronic learning environment):

Reports of Examination Committee
o minutes 2070 / 2011 / 2072
o annualreports 2009 / 2070 / 2077

Reports of Programme Committee
o minutes 2010 / 201,7 / 2072

Selection of Exams

Obligatory literature (available in CIC)

Summaty evaluation results / Quality care

Annual Reports Educational Institute BME
o 2005 -2006
o 2006-2007
o 2007 -2008
o 2008 -2009
o 2009 -2070
o 2010-2071

Extemal intemship reports (6):

Students Satisfaction Surveys

o

a

a

a

o

a
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a

o News conceming Biomedical Engineering
o Results Alumni Surveys ME
o Results Alumni Surveys BME

Feedback Exit interviews with graduate students
o Period 2009 - 2071
o Period 2017 - 2012

Documentation concerning Study Association "Protagoras"
o Annual report 2070-2077
o Ptotatype (students magaztne)

76 QANU /Biomedische'fechnologie OW 2012, Eindhoven Universiqr of Technolog¡r
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