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Abstract - Following the previous paper describing the
basic properties of the experimental curriculum
combining the biomedical and ecological engineeringhe
present contribution comments on the first experieoe
with this type of study, both from the students’ anml

teachers’ views. It turns out that this branch of sudy

becomes well accepted among students, although &
rather demanding. It may be attributed to the studets’

interest attracted by the wunusual multidisciplinary
combination of purely technological tuition with mae

human-sciences oriented view presented in the
biomedical and ecological subjects.

Index Terms — Biomedical engineering, Environmental

science, Ecology, Electrical engineering, Informesti

INTRODUCTION

At the previous ICEE 2006 conference, a concept o

biomedical engineering tuition combined with ecddad

aspects has been presented. Since then, the fosp @f

students has passed their first MSc year of stuny ia

presently enrolled in the second year, aiming @aalizing

their study via diploma projects. It is thereforespible to
summarize the experience with this first batchhtfoam the
departmental, i.e. teacher’s point of view and fribie aspect
of students, i.e. how the students evaluate thaisual

subjects and themes diverting substantially fronatwhey
were used to during the previous purely technokdgstudy.
It seems that the possibility to study some ecchlbi

oriented problems attracts relatively many studemit® —

still thinking primarily technically — generally esm to

gradually recognise the need of environmental care.

It can be primarily stated that the interest ofistuts in
this new curriculum exceeded substantially the etgimns
— the study branch Biomedical and Ecological Eneyiime
turned out to be the second most desirable amondvithc
specialisations at the Faculty of Electrical Engnireg of
Brno University of Technology. After some negotiais, the
number of students of this specialisation in thistfiyear
stabilised near 40, a reasonable number for alliof the
specialised tuition, including labs.

The reaction of students to the most ,unusual” ectbf
Introduction to Environmentalism, a rather naturalhd
social- science (thus non-technologically) oriensdject
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taught by experts from outside of the technicalversity —
was surprisingly positive. It will be shown in diétm the
paper, how the students anonymously evaluated
individual lectures devoted to different aspectseoblogy
and environmentalism. Similarly (though less ssipgly)
positive was also the reaction to the subject Egiodd
Engineering dealing with the technical aspects aflagy
and with the technological concepts used in threésar

the

Presently, the diploma projects are worked on, kwhic
will be finalised soon. A survey of the projectmmhasizing
those, which have to do with ecology, will be afgeen at
the conference presentation.

GENERAL CONCEPT OF THE STUDY

About 5 years ago, a new reformed study scheme was
started at Brno UT, effectively replacing the pomsd
onsistent 5-year curriculum by the two-stage study
fBSc+MSc). In this frame, a new MSc two-year stbdgnch
has been established, encompassing not only bicaledi
technological concepts but also concepts used dfogical
measurement and screening, including the inteliseiry
subjects from both non-technological areas, biopiediand
environmentalism.

The basic idea of the interdisciplinary tuitiortla¢ Brno
UT was (for many years before starting the newiculum,
and still is, even in the changed environment) todpce
high-quality master-degree electronic engineers vgood
theoretical background, while obtaining generic wggto
education enabling them to cope with the changaigpur
market. The interdisciplinary biomedical enginegrin
education was formed, besides necessary theoretical
background, by specialized subjects concerningmbdical
technical equipment and complemented by a system of
biomedical courses, providing the ability to comircate
well with the medical staff, as a kind of extra berto the
technological qualification. The already well-edisiied and
consistent study system had to be reformed whenwbe
stage study system (BSc — MSc) was introduced baiseke
European concept of the sc. Bologna declaratiorns fhs
lead to the new two-stage system, reflecting thedseof
both the new regulations and the modern concepBME
study.
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In frame of it, we are able to accept relativelgti ecology. This comes from two ideas: first, much tbé
numbers of students, who show a clear intereshénBME  instrumentation used for medical and ecologicagidstics
study, without exposing them to the danger of bengm are technically close to each other and therefdre t
unemployed when some of them do not find jobs ia th principles can be taught in frame of the same sthje
medical, health-care or environmentalistic areatii@nother Second, concerning the interdisciplinarity of BMBESs quite
hand, the necessary highly specialised skills @aetr to a  similar to that of environmental applications ofheaology,
concrete BME job (or also any other job in elecitepcan  at least as far as the measurement area concegmaarly as
be acquired more easily when the graduates haveod g in BME, the ecological applications also requiré oaoly the
generic technical background than with a too spieeid but  good technical knowledge but also at least a dasievledge
not exactly matching knowledge; therefore the sti@ms the of the non-technical environmentalistic conceptd srms.
good generic background. What is now completely mew This is the reason for studying both biomedical and
the present curriculum is the extension of theds#iesh BME  environmental concepts in parallel from both, themhn
technology to the area of the instrumentation uged science and the technological aspects.

TABLE I.
STUDENTS EVALUATION OF THE SUBJECT “I NTRODUCTION TO ENVIRONMENTALISM'

Avarage
Theme Evalutafjil:unt Evaluation by individual students
y students
Definition of

ervironmentalistics
and its basic
concepts

106 02 2 911 1 1t o 1 1 1 1 1 1 2 10 2 0

Relations to nature,
influence of 282 2 3 3 3 2 3 3 3 3 |3 3 3 3 3 2 |3 3 3
rmankind

Dermographic
aspects, population 167 2 02 2 01 2 2 2 2 1 1 2 2 2 1 1
development

Estetic perception
of nature and 147 122 3 2 1 0 3 o1 2 1 2 0 2 2 11
landscape

Relations between
econaomy and 147 2 1 3 2 1 1 [t 2 2 1 2 1 1 2 20
ecological situation

Ethics, mind and
emotions, why
ethics should not
he a science

207 2 2 01t 3 2 2 3 0 2 2 2 3 2 3 3 2 2 73

Development palicy
and its social and
ervironmental
impact

1657 T2 2 1 2 1 1 2 2 1 3 3 1 2

Philosofic concept
of nature; role of 059 2 1T 0 N 1 1T 0o o 0O 1 o o oo ooo;oo2on
culture in nature

Changes of
climate; ways to 259 2 2 3 2 3 3 |2 3 2 3 |3 2 3 3 22 3 2
climate protection
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The subjects offered in the curriculum can be
generally subdivided into two groups: primarily the
technically oriented group providing both the gémer
technical knowledge from the area of electronics,
measurement and applied informatics and also the
specialised knowledge on biomedical and ecological
instrumentation, e.g. imaging systems, diagnosialydic
equipment, therapeutic technology, etc. The tecthnic
subjects are generic enough to provide the quatiio not
only for just the medical or ecological applicagobut in
the generic electronics field as well. Particularthe
specialised knowledge is acquired in frame of stude
projects.

The second - smaller - group of subjects is forimgd
the courses devoted to the interdisciplinary afalsoth
biomedical and environmental sciences. On one hand,
there are subjects in this group presented by madter
medical and clinical experts, a biophysicist, amdug of
environmentalists; these courses aim at exposirg th
students to the particularities of technology agailon in a
medical or environmental institution: the new non-
technical knowledge, different language and tertoigy,
and also the different ways of thinking that a ceraping
technologist should become familiar with. On thé&eot
hand, there are specialised technically (or systezory)
based courses, devoted to basically the same pnetbeit
presented by technologists. The comparison of both
approaches is a very important feature of our conoé
teaching the BE engineering.

The details on the concept and relatively detailed
content of this MSc curriculum were given in [1].

CONCRETE EXPERIENCE WITH INCLUDING
EcoLoGy

There were many doubts on if the students would be
interested enough, and when so at the beginningth&h
their interest would last longer. Now, after mohart one
year of running this study branch, it can be staked the
interest is rather high and steady, generally betian
originally expected.

It can be perhaps best shown on the student ei@tuat
of the most problematic course “Introduction to
environmentalism”, which brings the approachesideds
totally different from what the students are usedatter
three or four years of technological study. Therseus
rather widely oriented towards human-science
backgrounds, as it is needed when the environretitali
concepts should be introduced. The content of tigest
can be well seen from the names of chapters, th efc
which usually one or two lectures are devoted (Ealgle
). On one hand, there are rather theoretical d¥em
included, like Definition and basic concepts of
environmentalism or Philosophic concepts of natane,
the other hand such “practically useful” themese lik
Relations between economy and ecological situatim
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be found. In between, there are many concepts togich
both the technological and human-science areas in a
certain amount. The students responded to optiandl
anonymous questionnaires, with the evaluation ia th
range

3 ... excellent, outstanding

2 ... quality, good

1... acceptable with reservations
0 ... objectionable, uninteresting

As it can be seen, the “zero” marks are ratherogeldnd
mostly appear at highly theoretical themes (thusy ve
different from technological view). The best mamkesre
given, as it could have been expected, to the theme
concerning the technology in one or another way, or
touching generic daily-life experience, particyarof
young people (e.g. relations to nature, the clinchtnge).
More surprising is that the overall evaluation d¢fet
environmentalistic course is very good - betweean@ 3,
and it particularly interesting that students whaleated
some lectures as 1 or even 0, give the total markeven

3. It indicates that the students accept this fgfed course

as interesting and rewarding.

Besides this unusual course, the curriculum costain
two specialised environmentalistic technologicalirses:
Ecologic engineering (generic technological consdpt
ecology, regulations and legislation) and Informati
systems in Ecology. Otherwise, the technology used
environmentalistic equipment, is treated in franfette
courses on measurement, diagnostic and laboratory
technology. Even these courses are well attendet an
obviously attract the attention of students, agblgsfrom
the interest in student projects oriented towaoddogyy.

Presently, the first batch of students of the dbedr
study branch are finishing their MSc diploma prtgec
among them several from the environmentalistic .area
Hopefully, even these projects, when defended, stitbw
a comparable level of standard with that of ther#dical-
engineering projects; this will be assessed lasar far, the
attitude of this first batch of students may beedats
involved and motivated, thus justifying continuatiof this
unusual combination of fields.

CONCLUSION

The combined biomedical and ecological engineering
study, as described in [2] and [3] can be, basedhen
results of the first batch of students, considexesiiccess.
The students remained interested even in the velgti
detached environmental concepts and particularly in
related technical solutions. The so far existingutes of
the new batch of students of this branch startingutomn
2006, presently after the first semester of thelE B
engineering study, allows similar conclusions.
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