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Summary Therole of mechanicsn theswedishuniversity systemis describedn the batchelormasterandPhDlevels. Onthemaster
andPhD levels the quantityandquality of the studentsaremoreor lesssatistctory On the batchelorevel thereare problemswith
mary studentgperformingtoo poorly. Recenandon-goingchangesn the systemarebriefly described.

INTRODUCTION

The educationin mechanicsn Swedenis of coursevery dependenbn the engineeringeducationn general. Therehas
beenandwill continueto begreatchangesn this educationpartly dueto the Bolognaprocesgthetrendtowardsa more
harmonizededucationsystemwithin Europeto promotemobility andtranspareng). The intentionis hereto describe
how mechanicentersthe engineeringeducatiorat variouslevelsandto try to give the strengthsandweaknessesf the
mechaniceducation.

Traditionally, the engineeringeducatiorin Swederleadsto only two degrees the MasterandPhD degrees.The master
programshave beend years put switchedto 4.5yearsaboutl5yearsago. ThePhDprogramshave beend yearsnominally
for mary years put dueto teachingandotherassignmenttherealtime hasbeenaround6 years.Thelastcoupleof years
theteachingoadhasdecreasedndthetime is now arounds years.

About 10 yearsago, shorterengineeringoprogramdeadingto a Batchelordegreewereintroduced. Theseprogramsare
offeredat mary smallercollegesandnow attractaboutthe samenumberof studentsasthe traditionalmastemprograms.
Thebatcheloprogramsaremore’operational’andcontainlessbasicscienceandmoreappliedsubjectslt is possibleto
entera mastemprogramafter3 yearswith anappropriateBatchelordegree but usuallyit is necessaryo complementvith
coursesn mathematicendmechanicsRatherfew actuallyusethis way to obtaina Masterdegree.

During the last 10 yearsinternationalmasterprogramshave graduallyincreasedn numbers. Theseoffer specialized
educationsge.g. in turbulence,structuralengineeringand automotve engineeringand arefor 1.5 or 2 years. These
programamostly attractforeignstudentsut canalsobe choserby theregularmasterstudentdor their specialization.

BATCHELOR PROGRAMS

Theshorterengineeringprogramsontainrelatively little basicscienceandthereforeonly theprogramsn mechanicaand
civil engineerindhave coursesn mechanicstypically introductorycoursesn staticsanddynamics strengthof materials,
and maybefluid dynamics. Typically, the total amountof mechanicsn theseprogramsis 10-15c.u. (creditunits; in
Swedenone academicyear contains40 c.u., eachc.u. shouldcorrespondo one full week of work for the student).
Optionally, oneor two morecoursesnay betakenin thesesubjectsor in FEM.

Therehave beengreatproblemswith the quality of the programsinitially only about20%of the studentgyottheirdegree
in reasonabldime. This situationis somavhat betternow, but at leastpartly this hasoccureddueto easierexamsor
othertypesof examinationashomeassignmentévheremary studentcooperat@andtheaccomplishmentsf thewealer
studentsarevery uncertain).

The first threeyearsof the masterprogramsalso have introductorycoursesn mechanics.Typically all, or almostall,
programsalsoin chemicalandcomputerengineeringhave a coursein staticsanddynamics.In mechanicaéngineering
theintroductorycoursesamountto around20 c.u. In addition,the quality of the coursesandthe demand®n the students
aregenerallyhigh. The problemis insteadthatmary studentdail, typically only 50-80%of the studentgpasshecourses
the first time. Even after the two reexaminationsthat are offered during the year mary studentshave still not passed
a course. This leadsto a situationwheremary studentshave coursedeft behind,which meansthat they may not get
their degreeuntil 5 or moreyears(comparedo the nominal4.5). Oneor two morecoursesn mechanicsnay be taken
optionally, in particularmary studentsake acoursein FEM.

MASTER PROGRAMS

Duringthelasttwo yearsthemastemprogramscontaina specializatiorandthe studenthave alargevarietyof courseand
programgo chooserom. Thosewishingto specializan mechanicgantake coursesn advanceddynamicscontinuum
mechanicsadvanced~EM, structuraldynamicsmaterialmechanicsfatigue ,advancedluid dynamics CFD, turbulence,
etc,andalsomoreappliedcourse®.g.in machineslementsturbomachineryautomotve engineeringandacoustics At
this level the studentausually performwell with almostall studentgpassingheir exams. Of the studentsn mechanical
engineeringaround25%take a specializatiorin mechanicsineaningthatthey take 30-40c.u. of coursesn mechanics.
But alsootherstudentdake coursesn mechanicssomeof thecoursesttractstudentdrom civil engineeringengineering
physics andautomatiorengineering.



PHD PROGRAMS

Dependingon the programssomel 0—20%of the masterstudentcontinuetowardsa PhD exam(in Swederthereis also
anintermediatdicentiateexam, afterwhich somestudentsyuit). Only about10-20%of the studentscomefrom abroad,
thisis partly dueto the swedishsystemwith usingthe PhD studentsalsoasteachingassistantsvhich is mostly expected
to bedonein swedish.The PhDstudentareemplyoedoy the universityfor 5 yearsandtheteachingoadis usually20%.
In this way the studentaalmostbecomeasstaf members.In generalit is not difficult to attractgoodmasterstudentgo
becomePhD studentsandthe quality of the PhD studentss thussatishctoryin mostcases.

Unlike in mary othercountrieshe PhD programalsocontainsa coursepart, typically 40-50c.u. (aboutoneyear). These
may be mastercourseshput the departmentalsooffer in-depthPhD coursespftenwith directcouplingto theresearch.
Dueto fundingreasonsalmostall PhD projectstodayareexternallyfunded,andthisis thelimiting factorfor thenumber
of PhDstudentsTheprojectsarethusoftenof amoreappliednature andthis seemdo be preferredoy moststudents.

THE FUTURE

Presentlythereis on-goingwork to furtherseparat¢hebatchelomndmasteievels. Still, it will bepossibleto beadmitted
to a programleadingall the way to a Masterdegree,but anintermediateBatchelordegreewill alsobe offered. It will
alsobecomemore naturalto enterat the masterlevel with an appropriatebatchelorexam. Althoughit is possibleto
complementhebatchelorthis maystill leadto problemsor mastemprogramsn mechanicsvith studentsnteringwith a
wealer backgroundn mechanicshanearlier

Most masterprogramsare presentlyl.5 year, but thereare advancedplansto make themall 2 years,bothto conform
betterto othercountriesandto preparebetterfor the PhDprogam.Simultaneouslyherearemoretentatve discussion$o
reducethe PhD programsthe swedishprogrambeingvery demandingn aninternationakcomparison.

As mentionedabove thereareproblemswith the mechanicgducatiorat the batchelodevel with studentgperformingtoo
poorly. Therearemary discussion®n how to tacklethis. Onechangethatis underway in someplacesis to concentrate
the courseanoreandonly have two coursegunningin parallel(presentlythe normis threecoursedn parallel). Other
suggestionsnclude an increaseduse of computerbasedearningmethodsand alternatve examinationforms suchas
projectwork andhomeassignmentéwith the problemsof securinghe quality of eachindividual student).

CONCLUSIONS

In summaryit can be statedthat the position of mechanicss relatively strongin the swedishuniversity system. At

the masterand PhD level the trend seemgo be positive with a good numberof studentsof sufiicient quality entering
andperformingwell. At the batchelorievel the situationis more problematic. Of the large numberof studentgaking
introductorymechanicgoursesat this level too mary seemto be poorly motivatedandto performunsatisactory There
is alargechallengéan changinghis.



