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Summary Theroleof mechanicsin theswedishuniversitysystemis describedonthebatchelor, master, andPhDlevels.Onthemaster
andPhD levels the quantityandquality of thestudentsaremoreor lesssatisfactory. On thebatchelorlevel thereareproblemswith
many studentsperformingtoopoorly. Recentandon-goingchangesin thesystemarebriefly described.

INTRODUCTION

Theeducationin mechanicsin Swedenis of coursevery dependenton theengineeringeducationin general.Therehas
beenandwill continueto begreatchangesin thiseducation,partlydueto theBolognaprocess(thetrendtowardsa more
harmonizededucationsystemwithin Europeto promotemobility andtransparency). The intentionis hereto describe
how mechanicsenterstheengineeringeducationat variouslevelsandto try to give thestrengthsandweaknessesof the
mechanicseducation.
Traditionally, theengineeringeducationin Swedenleadsto only two degrees,theMasterandPhDdegrees.Themaster
programshavebeen4 years,but switchedto 4.5yearsabout15yearsago.ThePhDprogramshavebeen4 yearsnominally
for many years,but dueto teachingandotherassignmentstherealtimehasbeenaround6 years.Thelastcoupleof years
theteachingloadhasdecreasedandthetime is now around5 years.
About 10 yearsago,shorterengineeringprogramsleadingto a Batchelordegreewereintroduced.Theseprogramsare
offeredat many smallercollegesandnow attractaboutthesamenumberof studentsasthe traditionalmasterprograms.
Thebatchelorprogramsaremore’operational’andcontainlessbasicscienceandmoreappliedsubjects.It is possibleto
enteramasterprogramafter3 yearswith anappropriateBatchelordegree,but usuallyit is necessaryto complementwith
coursesin mathematicsandmechanics.Ratherfew actuallyusethisway to obtainaMasterdegree.
During the last 10 yearsinternationalmasterprogramshave graduallyincreasedin numbers. Theseoffer specialized
educations,e.g. in turbulence,structuralengineering,andautomotive engineering,andare for 1.5 or 2 years. These
programsmostlyattractforeignstudentsbut canalsobechosenby theregularmasterstudentsfor their specialization.

BATCHELOR PROGRAMS

Theshorterengineeringprogramscontainrelatively little basicscienceandthereforeonly theprogramsin mechanicaland
civil engineeringhavecoursesin mechanics,typically introductorycoursesin staticsanddynamics,strengthof materials,
andmaybefluid dynamics. Typically, the total amountof mechanicsin theseprogramsis 10-15c.u. (credit units; in
Swedenoneacademicyearcontains40 c.u., eachc.u. shouldcorrespondto one full weekof work for the student).
Optionally, oneor two morecoursesmaybetakenin thesesubjectsor in FEM.
Therehavebeengreatproblemswith thequalityof theprograms,initially only about20%of thestudentsgot theirdegree
in reasonabletime. This situationis somewhat betternow, but at leastpartly this hasoccureddueto easierexamsor
othertypesof examinationashomeassignments(wheremany studentscooperateandtheaccomplishmentsof theweaker
studentsareveryuncertain).
The first threeyearsof the masterprogramsalsohave introductorycoursesin mechanics.Typically all, or almostall,
programs,alsoin chemicalandcomputerengineering,have a coursein staticsanddynamics.In mechanicalengineering
theintroductorycoursesamountto around20c.u. In addition,thequalityof thecoursesandthedemandson thestudents
aregenerallyhigh. Theproblemis insteadthatmany studentsfail, typically only 50–80%of thestudentspassthecourses
the first time. Even after the two reexaminationsthat areofferedduring the yearmany studentshave still not passed
a course. This leadsto a situationwheremany studentshave coursesleft behind,which meansthat they may not get
their degreeuntil 5 or moreyears(comparedto thenominal4.5). Oneor two morecoursesin mechanicsmaybetaken
optionally, in particularmany studentstakea coursein FEM.

MASTER PROGRAMS

Duringthelasttwo yearsthemasterprogramscontainaspecializationandthestudentshavea largevarietyof coursesand
programsto choosefrom. Thosewishingto specializein mechanicscantake coursesin advanceddynamics,continuum
mechanics,advancedFEM, structuraldynamics,materialmechanics,fatigue,advancedfluid dynamics,CFD,turbulence,
etc,andalsomoreappliedcoursese.g.in machineelements,turbomachinery, automotiveengineering,andacoustics.At
this level thestudentsusuallyperformwell with almostall studentspassingtheir exams.Of thestudentsin mechanical
engineeringaround25%take a specializationin mechanics,meaningthat they take 30–40c.u. of coursesin mechanics.
But alsootherstudentstakecoursesin mechanics,someof thecoursesattractstudentsfrom civil engineering,engineering
physics,andautomationengineering.
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PHD PROGRAMS

Dependingon theprogramssome10–20%of themasterstudentscontinuetowardsa PhDexam(in Swedenthereis also
anintermediatelicentiateexam,afterwhich somestudentsquit). Only about10–20%of thestudentscomefrom abroad,
this is partly dueto theswedishsystemwith usingthePhDstudentsalsoasteachingassistantswhich is mostlyexpected
to bedonein swedish.ThePhDstudentsareemplyoedby theuniversityfor 5 yearsandtheteachingloadis usually20%.
In this way thestudentsalmostbecomeasstaff members.In generalit is not difficult to attractgoodmasterstudentsto
becomePhDstudentsandthequalityof thePhDstudentsis thussatisfactoryin mostcases.
Unlike in many othercountriesthePhDprogramalsocontainsacoursepart,typically 40–50c.u. (aboutoneyear).These
maybemastercourses,but thedepartmentsalsooffer in-depthPhDcourses,oftenwith directcouplingto theresearch.
Dueto fundingreasonsalmostall PhDprojectstodayareexternallyfunded,andthis is thelimiting factorfor thenumber
of PhDstudents.Theprojectsarethusoftenof amoreappliednature,andthisseemsto bepreferredby moststudents.

THE FUTURE

Presently, thereis on-goingwork to furtherseparatethebatchelorandmasterlevels.Still, it will bepossibleto beadmitted
to a programleadingall the way to a Masterdegree,but an intermediateBatchelordegreewill alsobe offered. It will
alsobecomemorenaturalto enterat the masterlevel with an appropriatebatchelorexam. Although it is possibleto
complementthebatchelor, thismaystill leadto problemsfor masterprogramsin mechanicswith studentsenteringwith a
weakerbackgroundin mechanicsthanearlier.
Most masterprogramsarepresently1.5 year, but thereareadvancedplansto make themall 2 years,both to conform
betterto othercountriesandto preparebetterfor thePhDprogam.Simultaneouslytherearemoretentativediscussionsto
reducethePhDprograms,theswedishprogrambeingverydemandingin aninternationalcomparison.
As mentionedabovethereareproblemswith themechanicseducationat thebatchelorlevel with studentsperformingtoo
poorly. Therearemany discussionson how to tacklethis. Onechangethatis underway in someplacesis to concentrate
thecoursesmoreandonly have two coursesrunningin parallel(presentlythenormis threecoursesin parallel). Other
suggestionsincludean increaseduseof computer-basedlearningmethodsand alternative examinationforms suchas
projectwork andhomeassignments(with theproblemsof securingthequalityof eachindividualstudent).

CONCLUSIONS

In summaryit can be statedthat the position of mechanicsis relatively strongin the swedishuniversity system. At
the masterandPhD level the trendseemsto be positive with a goodnumberof studentsof sufficient quality entering
andperformingwell. At the batchelorlevel the situationis moreproblematic.Of the largenumberof studentstaking
introductorymechanicscoursesat this level too many seemto bepoorly motivatedandto performunsatisfactory. There
is a largechallengein changingthis.
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