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Abstract– AGH Universityof ScienceandTechnologyCracow, theSilesianTechnical Universityin Gliwice/Katowice,and
FachhochschuleMünster- Universityof AppliedSciences,pursuea bilateral german-polishdoublegraduationschemein Ma-
terials Science. Basisfor thecommonschemeis thecourseprogrammein thelast four semesterson M.Sc. level. Compulsory
for participationin doublegraduationis a minimumstayof oneyearabroadandexaminationsthere worth at least50 out of
120credit pointsin thisphase. Languageof instructionduringthestayabroadmaybeGermanoderPolish,but in themajority
of casesis English. To initiali zethe programme,the GermanAcademicExchangeService(DAAD) providedsomefunding.
Studentsparticipatingcantakeadvantageof EU-Socratesgrants.Sincethestart of theprogrammein 2002,about20 students
havegraduatedaccording to theprogramme,whereasmostparticipantsup to nowwere studentsfromPoland. Abouthalf the
studentsafter graduationhasentered Ph.D.-programmesin Germanyand Poland, the other half hasentered the job market
in Germany, PolandandtheNetherlands.Mostof thestudentsparticipatingmanagedto combinethestrengthsof their home
universityand thehostuniversity, aswell consideringthe coursecontentsandthe styleof instruction. Admissionto thepro-
grammeis organizedbythehomeuniversitiesin closecooperationwith thehostsabroad,thusguaranteeingintensesupervision
andmentoring. Asa result,nearlyall studentsfinishedtheprogrammeandgraduatednearlyexactlyon time. Theprogramme
contentsstressestheneedto reformulateandto adaptexisting programmescontinuouslyin responseto the developmentand
introductionof novel,moderntechnologiesin transformingindustries.All partieshavebeenapplyingindividually for accred-
itation of their domesticcourseprogrammesat their national accreditationbodies;this processhasbeenor will be finished
in early 2005.Studentsthenare ableto acquire an accreditatedbinationalgradewithoutanydelaynecessaryin their course
programme.

Index Terms– DoubleGraduation,BinationalCourseProgrammes,MaterialsScience,InternationalExchange

BACK GROUND

Within Europe,most countriespreparethe transitionfrom traditional courseprogrammeslike the germanDiplom to new
consecutivemodelson B.Sc.andM.Sc. level. Oneof thegoalsof thisexerciseis theincorporationof moreinternational,espe-
cially europeancomponents.Theeuropeandimensionis mostimportantin this respect,in orderto lay thefoundationsfor the
muchdesiredcommonEuropeanResearchArea. Unfortunately, thetransitionin thevariouseuropeancountriesis not always
in phase,causingconsiderableconfusionandunnecessarycomplicationsin thetransitionalphase.EvenECTSis not installed
everywhere.In orderto facilitatetheprocess,integrationof courseprogrammesontheeuropeanlevel shouldtakeadvantageof
existing researchcooperationsandestablishedexchangesystemsfor studentsandlecturers,e.g.asin theErasmusprograme.In
thispaper, oneof theseactivities in thefield of materialsscienceandengineeringis describedandevaluated.Threeuniversities
(onefrom Germany, two from Poland)areinvolved. FromGermany, FachhochschuleMünsterFH-MS (Universityof Applied
Sciences)with its departmentof ChemicalEngineeringrepresentsan institution offering courseprogrammeson B.Sc. and
M.Sc. level; thedepartmenthasa rich historyof internationalcooperationsin researchandteaching.Researchactivities are
foundin opticalmaterialsandmolecularmaterialsscience.FromPoland,AGH Universityof ScienceandTechnologyCracow
with its faculty of materialsscienceandceramicsoffers traditionalsubjectsaroundmining andmetallurgy aswell asresearch
in emerging fields like biomaterials.Associatedto AGH thereis an internationalschoolof technolgyoffering technological
coursesin englishlanguage.Third partner, alsofrom Poland,is theSilesianTechnicalUniversitywith its Facultyof Materials
Sciencein Katowice (PolSl). TheFaculty hasa strongtradition in ceramics,surfacecoatingsandmetallurgy. With view on
researchthemesandcentralactivities in teaching,the partnersthusoffer complementarydirections. Therefore,the cooper-
ation aimsat combiningthe individual strengthsto a coherentcommoncourseprogramme.Additionally, differentteaching
approachesshouldbeintegratedto providethebestpossiblesynthesisto thestudents.Fortunately, all partnersnow offer course
programmeson M.Sc. level with similar structure. Therefore,full exchangewith subsequentdoublegraduationis possible
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FIGURE1
Generalstructureof thebinationalcoursesystem

without lossof time in this studyphase.All partnersusetheECTSsystemin orderto accountcoursesat differentlocations.
Oneof themostimportantaspectswereandarepersonalcontacts,aswell for thedevelopmentof thecourseprogramme,asfor
theselectionandmentoringof suitedstudents.Beforethestartof thepresentprogramme,about10 yearsof informal personal
exchange(studentsandlecturers)have beentakingplace,initiated in thefirst placeby H.Altenburg of FH-MS, andthenfor-
malizedby thedepartmentof chemicalengineeringof FH-MS.

STRUCTURE OF THE PROGRAM M E

The doublegraduationprogrammetakesadvantageof the fact, that the basiccourseprogrammeat all partnersis quite sim-
ilar. Main differenceis thevaryingamountof classicalchemicaldisciplines,typically providing studentsfrom AGH andPolSl
with markedlylower theoreticalandpractical(experimental)skills in chemistrythanstudentsfrom FH-MS.Ontheotherhand,
thepolishpartnersarestrongin the disciplinesof traditionalceramicsandmetallurgy, which in turn arecomparableweakat
FH-MS.Thisbackgroundis reflectedin thelist of electivesthesestudentsmaychoosefrom at therespectivepartneruniversity,
in orderto avoid unnecessaryfrustrationof the students.The programmedescribedherethuscoversonly coursesrelatedto
materialsscience(andpartially polymerscience),but thegeneralstructureis opento befilled on top with otherdisciplinesof-
feredat thelocaluniversities.Thedepartmentof ChemicalEngineeringof FH-MSatpresentis settingup asimilarprogramme
(with respectto organizationandguidelines)in chemicalengineering,but in thiscasetogetherwith theTechnicalUniversityof
Cracow, sincethisuniversityis specializedin similarfieldsasFH-MS in chemicalprocessing.
On theM.Sc.-level, in accordancewith ECTSregulations,120creditpointshave to beearned.For doublegraduation,at least
fifty of themhave to be harvestedabroad,spendingat leastoneyearwith the partneruniversity. Figure1 shows the general
structureof theexchangeprogramme.
The preparationalphaseoffers specialcataloguesof electives,but typically is not beingusedfor exchange.The advantage
of this model is, that studentsdo not needto passan extendednumberof examsin the courseof only oneyear in a foreign
language,but ratherearnabouthalf of their foreigncreditpointsby a research-orientedmasterthesis,whichmaybeperformed
within oneof theuniversitiesresearchgroupsor externallyin industryor non-universityresearchinstitutions(but alwaysunder
supervisionfrom thehost).
The courseprogrammedoescontainonly regular coursesaboutsubjectstaughtregularly at the hostuniversity. Therefore,
accreditationof the programmecanbe doneindependentlyat all partners.Intensive mentoringhelpsstudentsto accomplish
all requirementswithout delay. In ordernot to overstretchthesystem,typically up to five studentsaresentfrom eachpartner,
keepingthe total numberof foreign studentsalwaysbelow ten. Thus,a personalrelationshipbetweenforeign studentsand
lecturersandorganizersis guaranteed.In orderto enforcethis,moststudentswork on smallprojectsin theresearchlabduring
their stayabroadandthusareintroducedinto thelocal community.
Table1 shows for exampletheelectivesavailablefor a studentfrom AGH spendingthesecondhalf of themasterprogramme
at FH-MS; thesubjectsareobviously complementary(technologyversuschemistry),andso thestudentswill benefitdirectly
from the combinationof thesedisciplines. A similar schemeis valid for studentsfrom PolSl going to FH-MS (seetable2).
Studentsfrom FH-MSpreparingfor a stayin Polandwouldpick subjectsfrom thethird columnathomeandthengo for a year
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AGH / sem.7 CP’s AGH / sem.8 CP’s FH-MS / sem.9 CP’s
Glasstechnology 15 Physical chemistry of glass

andceramics
12 ChemicalTechnologyof Ma-

terials
13

Constructionalceramics 10 TechnologicalProject 6 Advanced Inorganic Chem-
istry

9

Biomaterials 15 ChemicalTechnology 6 Materialscharacterization 6
Technologie of ceramic and
glassplants

6 Structuresof Solids 6 MacromolecularChemistry 13

Organizationandmanagement 5 Enamelsandporcelains 6 Technologyof specialtypoly-
mers

9

Technical Metals and Poly-
mers

6 AdvancedMathematics 6 AdvancedPhysicalChemistry 9

Solidstatechemistry 12 Informatics 6
Sum 69 Sum 48 Sum 59

TABLE 1
Typical electivesavailablefor AGH–studentsexchangingwith FH-MS

PolSl / sem.7 CP’s PolSl/ sem.8 CP’s FH-MS / sem.9 CP’s
Thermaltreatmentof metals 6 Choiceof materials,partI 6 ChemicalTechnologyof Ma-

terials
13

Mechanicaltreatmentof met-
als

6 Choiceof materials,partII 10 Advanced Inorganic Chem-
istry

9

Film technology 6 Quality management 5 Materialscharacterization 6
Company internship 6 Porousmaterials 3 MacromolecularChemistry 13
Powdermetallurgy 5 Corrosionof ceramics 3 Technologyof specialtypoly-

mers
9

Theoryof compositemanufac-
ture

6 Unit operationsin ceramics 6 AdvancedPhysicalChemistry 9

Solidstatechemistry 3 Ceramictechnologyandrecy-
cling

3

Surfacetreatment 6 Mechanicsof composites 6
Compositedevelopment 6 Frictionalcomposites 6
Sum 50 Sum 45 Sum 59

TABLE 2
Typical electivesavailablefor PolSl–studentsexchangingwith FH-MS

to thePolishpartneruniversities.
Studentsmay focustheir interestsfurther by properchoiceof their subjectfor the masterthesis. The subjectschosenso far
rangefrom investigationsinto biomaterialsover preparationof catalyticsupportsto industrialproblemsaroundanti-corrosive
coatingson metals.Dueto thepersonalmentoringsystemestablished,choiceof thesesubjectsaswell asof electivescanbe
organizedaccordingto personalstudent’s needs.This is reflectedin the fact, that nearlyall studentsfinishedthe binational
courseprogrammwithin thetime frameenvisagedandthereforedid notaccumulateany delaywith theircourseprogramme.
Thelanguageof instructionin mostcasesis Englishfor practicalreasons.NeitherGermannorPolishfind sufficientacceptance
in theengineeringcommunity, soall coursesaretypically taughtin English,if foreignstudentsarejoining in. However, students
arevery muchencouragedto learnasmuchaspossibleof thelocal language.

CARREER PATHS

Thelevel Master-of-Sciencequalifiessuccessfulstudentsfor leadingpositionsin industry, for nationalor internationalPh.D.-
posts,for independentresarchin researchorganizationslike e.g. Max-Planck-Institutes, Academiesof Science-Institutes,uni-
versitygroupsor industrialresearchorganizations.First experiencewith about20 studentspassingtheprogrammeshows, that
aboutonehalf of thestudentshasbeentakingup Ph.D.positionsin Germany or Poland,andaboutonehalf hasoptedto take
up industrialpostsin Poland,Germany andtheNetherlands.Especiallyon thevery tight Polishjob market,participantsin the
binationalprogrammehadremarkablesuccess.On thescientificside,severalparticipantshave wonprestigiousawards(Rector
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prize of FH-MS, Distinction award of AGH, DAAD award) andgrants(Internationalgraduateschoolin chemistryMünster,
Marie-Curie–grants),testifyingthehighacademicstandardsof theprogrammeandits participants.

SPECI AL REQUI REM ENTS FOR M ATERI AL S SCI ENCE PROGRAM M ES

Materialsscienceis a trans-disciplinaryfield; chemistryaswell asphysics,mathematics,mechanicalandelectricalengineer-
ing areclassicaldisciplinesinvolvedin materialsscienceandengineering.This situationrequiresa specialapproachfrom all
disciplinsinvolved,but especiallyfrom mathematics.Sincethecombinedfactualbasisof theunderlyingdisciplinesis by far
too large,a coherentsubsethasto be taughtin thecourseprogrammes,without compromisingthe scientificintegrity. Thus,
conceptsshouldbe taughton all levels ratherthan singularphenomena.This backgroundrequiresto overcometraditional
subjectsin materialsscience;mathematicsasthe intellectualbaseneedsto be strengthenedin theproperway. Sincea lot of
phenomenain materialsarerelatedto kinetic effects,propersetsof differentialequationsdescribingratesaremostimportant.
Therefore,solvingsuchsystemsby (preferrably)analyticalor numericalmethodsis a prerequisitefor quantitativedescription
of phenomena.Roomfor engineeringmathematicshasto beclaimedby omissionof elementsof puremathematicsthatstill are
foundabundantlyin somecoursesfor materialsengineers.Anotheremerging field in materialsscienceis modelling,stretching
from quantumchemicalmethodsto moleculardynamics,simulatinglargesystems.A basicunderstandingof themathematics
behindis very importantwhenusingsuchmethods;ontheotherhanddirectcodingof algorithmsis notnecessarysincevarious
commercialandfreecomputationalpackagesareavailable.

FORM AL ASPECTS OF COOPERATI ON

The participatinguniversitieshave startedtheir cooperationby signingcontractsregulating studentsexchangeendbilateral
recognitionof courseresults.Tuition feeswereexplicitly excludedfor participatingstudents,andacceptanceof Socratesstu-
dentswasgranted.Thisstartedfirst betweenAGH andFH-MSandled in thefirst placeto exchangeof studentsfor internships
andparticipationin researchactivities; developmentof a binationalintegratedcourseprogrammewasstartedin this phase.
Sincethe polish partnersat the momentdo not offer a formal B.Sc. degree,the bilateralcontractsregulate,that successful
fulfillment of all obligationsup to the sixth semesterby polish studentsat their homeuniversity qualifiesthemformally for
participation.This hasto becertifiedby thelocal dean.Germanstudentsneedto carryat leasta B.Sc. degree,so their formal
qualificationhadnot to be regulatedexcplicitly. After successfulimplementationandstart-upa similar contractwassigned
betweentheFacultyof ChemicalEngineringatFH-MSandtheFacultyof MaterialsScienceandEngineeringatSilesianTech-
nical Universityin Gliwice (PolSl),with theset-upof anintegratedcourseprogrammedirectly in mind. Thelocal coordinator
in Münster(Dr. JulianPlewa) wasformerly a lecturerat PolSl in the late eightiesandat the sametime holdsclosepersonal
relationshipsto personnelatAGH. Personaltrustis a very importantcomponentof thesystem,becausein thiswayselectionof
suitedstudentsis beingmanagedalwayslocally andthuskeepstheadministrativeburdenbearable.Thefinal examinationsare
alwaysperformedunderthesupervisionof representativesfrom all partnersinvolvedin theexchange.It shouldbestressedthat
all studentsbeingexchangedso far werereceiving Socrates/Erasmusgrants. The relevant contractshave beenrenewed now
alreadyseveral times. Studentsexchangewascomplementedby intensive exchangeof lecturers,sincefortunatelyprofessors
field andactivities arecomplementary;whereprofessorsfrom Steinfurtlecturedaboutfunctionalmaterialsandbasiccolloid
science,colleaguesfrom Cracow andKatowice gave regular lectureson propertiesof e.g. glassandceramics.This aspect
preparesengagementin researchcollaboration;first stepsweretakenby organizationandparticipationin multilateralandbi-
lateralscientificevents,like participationin a Copernicusproject, in CeramicSeminarsorganizedin Steinfurt (2001-2002),
theConferenceof PolishCeramicSociety(Zakopane2003,Kraków 2004)or the Internationalworkshopon Thermoelectrics
(Kraków 2004).
After fulfilling all requirementsandpassingall necessaryexaminations,thestudentsareprovidedwith at leastthreedocuments:
a diplomaabouttheir academicgradeof Masterof Science, issuedin two versionsby thecooperatinguniversities(polishand
german)accordingto therespective nationalregulations.Thesedocumentsareaccompaniedby a transcriptof records(german
partincludedon thediploma,polishpartdocumentedin anindex booklet)anda diplomasupplement,describingstructureand
statusof theprogramme.
Meanwhile,all threepartnershave beengoingsuccessfullythroughtheprocessof accreditationof theircourseprogrammesby
nationalaccreditationboards.Now partnerstry to havetheintegratedprogrammealsoaccreditatedinternationally. Thisprocess
hasapioneeringcharacterandneedsto bebroughtto asuccessfulendstill, sincetherearenoexplicit euopeanor german-polish
regulationsfor suchacase.

FUNDI NG

A binationalprogrammewith partnersatadistanceof about800km’sgeneratesadditionalcostsfor lecturerexchange,bilingual
documents,additionalservicesin departmentadministration,preparationof labexercisesandlanguagetraining.Fortunately, a
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grantof theGermanAcademicExchangeService(DAAD) partiallycoverssuchextra costin thefirst 5 yearsof theprogramme.
Additionally, theLandNordrhein-Westfalenhasprovidedadditionalfundingfor bilingualelements.
In bilateralagreements,the partnersguarantee,that therewill be no tuition fees,thusavoiding additionalcostsfor students.
But, dueto thestill markedlydifferentlevelsof living costs,stayingandliving in Germany especiallyfor Polishstudentsis very
expensive. In orderto helpwith this situation,mostpolishstudentsarecontractedduringtheir stayin Germany aslabhelpers,
earningthis way abouthalf the money a studentin Germany typically needsfor subsistence.On top, thereis nearlyalways
a Socratesgrant,so thatstudentstypically have enoughmoney to survive for at leastonesemesterin Germany. If themaster
thesisis preparedexternally (industryor researchorganisations),studentstypically aresupportedin this phasefrom reseach
funds.Polishaswell asgermanstudentsareenrolledregularlyat thehostuniversityduringtheirstayabroad,sothey enjoyfull
socialbenefitslike accessto roomsin domitories,cheapmeals,reducedor freelocal transportticketsetc.

ACK NOWL EDGEM ENTS

The developmentandinstallationof the binationalprogrammedescribedwasonly possiblethroughthe continuoussupport
of the facultiesanddepartmentsinvolved. All sideshada hugeinterestestablishinga demanding,but workablecoursepro-
gramme. Rectorsandvice rectorsof all partneruniversitieswere involved in an early stageandgave not only support,but
encouragementto proceed.Without theEU-Socratesprogrammeit would not have beenpossibleto attractstudents,sothanks
aredueto theEuropeanCommission.Grantsprovidedby DAADandLandNordrhein-Westfalenweremostwelcome.
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