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Abstract: Inthispaper, theauthorswill attemptto describetheir experienceinteaching the
fundamental conceptsin Electromagnetics(EM) at theunder graduatelevel andwill describe
new methodswhichthey consider havepedagogical advantagesand  are better suited to the new
European high education envir onment convened in Bolognain 1999 (The Bologna Declaration
(BD), apledgeby 29 countriestoreformthestructuresof their higher education systems). Some

of theauthor shave morethan 15 yearsexperiencein high education, and all of themhave had
duties dealing with the teaching of EM theory.

The authors have got a broad experiencein university activities, not only in lecturing but in
organisation, direction and planning teaching activitiesand, in recent years, they have also
taken part inthedevelo pment of strategic plansand accreditation of new engineering syllabus
aimingtocreateconvergenceat Europeanhigher educationunder BD. Neverthel ess, thispaper

will focusinthecloseexperiencewiththestudents, includinglecturing, laboratorycourse  sand
tutorial activities. Our concer nabout thetransfor mation of theestablishedacademictrainingin

the Spanish universities turned out in a large collection of infor mation which spreadsfrom
Physics and Electromagnetics world -wide texts and reports ab out engineering education
innovations.

Sncethefirst teaching dutiesin EM for electrical engineers, a strong demand was detected
withinthestudentsfor achangeinthetheoretical approach of thesubject. Throughtheir direct
comments and theresults  of surveys, the contentswer ereorientated towardsamorepractical
approach. Oneof themain complaintsof the studentswasthe gap between what they weretold
tolearn, which demanded a huge effort and waste of time and ener giesdueto the mathemati cal
skills demanded, and their future engineering task. Trying not to get rid of the basic theory,
which can not beoverlooked althoughitisnot appealing at all for many students, changeshave
been madein lecturing methodsand tutorials. For instance, lectur ~ edemonstrations, scarcely
usedinthe Spanishuniversities, havebeenreintroduced (they areverywell documented at the
PYRA, PhysicsInstructional Resources Association), and real engineering study caseshave
been adapted in order to be solved by  the studentswith more straight forward analytical and
mathematical tools. Also new electrical engineering calculations techniques, as the finite
element method , have been lightly introduced aiming at reducing the gap between basic
mathematicsand high sophistica ted researchtools. Evenif new er EM softwareis becoming
morefriendly, it still demandstoo much timeto master it.

Sudentshavepartici pated asakey el ement in someof thenew | ear ning techni quesintroduced.
The construction of simple electromagnetic devices (Van de Graaff generator, electrical
induction motor, electromagnets, electric transformer) as part of their curriculum, and the
tutorial sspecifically dedicated toimprovetheir problem  -solving techniquesare examples of
these activities. C omputer based|ear ning techniqueshavebeenintroduced with cautiondueto
the low efficiency of the s oftwareand hardwareresource s available for u s. However, the
continuos improvement of these kind of tools  haveallowed to start a collection of images,
animati onsand web pageslinkswhich areintroduced asalecturing support during theclass.
The construction of a Web page withinthe ADD (Digital Teaching Ring) of the University of
Zaragoza has also been started.

Some evidences of these efforts are our contri  butions to national a ndinternational high
education conferences[ 1, 2], and the participationinthe schemefor educational innovation
promoted by the Univer sity of Zaragoza. Theresultsarenot yet goodintermsof " cost effective”
although students seem to be mor e sati sfied with the new approach. The author shave not any
personal experiencein academic training outside Spain, but have gathered plenty of written
records. Therefore, the main goal in this conferenceisto meet lecturersand teachersin the



field of EM and el ectrical engineering, taking thechanceto know differ ent approachesand its
results and to share our experience with them.
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