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Abstract— AGH Universityof Scienceand TechnologyCracow the SilesianTecnical Universityin Gliwice/Katowice,and
Fachhohstule Munster- Universityof AppliedSciencespursuea bilateral german-polistdoublegraduationschemein Ma-
terials Science Basisfor the commorsctemeis the courseprogrammein thelast four semestersn M.Sc. level. Compulsory
for participationin doublegraduationis a minimumstay of oneyear abroad and examinationsthere worth at least50 out of
120credit pointsin this phase Languageof instructionduring the stayabroad maybe Germanoder Polish, but in the majority
of casesis English. To initiali zethe programme the GermanAcademicExdange Service(DAAD) providedsomefunding
Studentparticipating cantakeadvantageof EU-Socatesgrants. Sincethe start of the programmein 2002,about20 students
havegraduatedaccouing to the programme whereasmostparticipantsup to nowwete studentdrom Poland. Abouthalf the
studentsafter graduationhasenteed Ph.D.-pogrammesin Germanyand Poland, the other half hasenteed the job market
in Germany Poland and the Netherlands.Most of the studentgarticipating managedo combinethe strengthsof their home
universityand the hostuniversity aswell consideringthe coursecontentsandthe styleof instruction. Admissiorto the pro-
grammaeis organizedby the homeuniversitiesn closecoopeation with thehostsabroad, thusguaranteeingntensesupervision
andmentoring Asa result,nearlyall studentdinishedthe programmeandgraduatednearly exactly ontime Theprogramme
contentsstresseghe needto reformulateandto adaptexisting programmesontinuouslyin responseo the developmentand
introductionof novel,moderntechnologiesin transformingindustries.All partieshavebeenapplyingindividually for accred-
itation of their domesticcourseprogrammesat their national accreditation bodies; this processhasbeenor will be finished
in early 2005. Studentghenare ableto acquire an accreditatedbinational gradewithoutany delaynecessaryn their course
programme

Index Terms— DoubleGraduation,Binational CourseProgrammesMaterials Sciencelnternational Exchange
BACKGROUND

Within Europe, most countriespreparethe transitionfrom traditional courseprogrammedike the germanDiplom to new
consecutre modelson B.Sc.andM.Sc. level. Oneof thegoalsof this exerciseis theincorporationof moreinternational gspe-
cially europearcomponentsThe europeardimensionis mostimportantin this respectjn orderto lay the foundationgor the
muchdesiredcommonEuropearResearctArea. Unfortunately the transitionin the variouseuropearcountriesis not always
in phasecausingconsiderableonfusionandunnecessargomplicationsn thetransitionalphase Even ECTSis notinstalled
everywhere.ln orderto facilitatethe processintegrationof courseprogramme®n the europearevel shouldtakeadvantageof
existing researcttooperationandestablished@xchangesystemdor studentsandlecturerse.g.asin theErasmugprogrameln
this paper oneof theseactvitiesin thefield of materialsscienceandengineerings describecandevaluated.Threeuniversities
(onefrom Germam, two from Poland)areinvolved. From Germary, Fachhochschul&iinsterFH-MS (University of Applied
Scienceswith its departmenbf ChemicalEngineeringrepresentsn institution offering courseprogrammeson B.Sc. and
M.Sc. level; the departmentasa rich history of internationalcooperationsn researchandteaching. Researctactvities are
foundin opticalmaterialsandmolecularmaterialsscience FromPoland AGH University of ScienceandTechnologyCracav
with its faculty of materialsscienceandceramicsofferstraditionalsubjectsaroundmining andmetallugy aswell asresearch
in emeging fields like biomaterials. Associatedo AGH thereis aninternationalschoolof technolgyoffering technological
coursedn englishlanguage Third partner alsofrom Poland,is the SilesianTechnicalUniversitywith its Faculty of Materials
Sciencein Katowice (PolSl). The Faculty hasa strongtraditionin ceramics surfacecoatingsand metallugy. With view on
researctthemesand centralactivities in teaching,the partnersthus offer complementangirections. Therefore,the cooper
ation aimsat combiningthe individual strengthgo a coherentcommoncourseprogramme.Additionally, differentteaching
approacheshouldbeintegratedto provide thebestpossiblesynthesido the studentsFortunatelyall partnersnow offer course
programmesn M.Sc. level with similar structure. Therefore,full exchangewith subsequendoublegraduationis possible
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without lossof time in this studyphase.All partnersusethe ECTSsystemin orderto accountcoursesat differentlocations.
Oneof themostimportantaspectsvereandarepersonatontactsaswell for thedevelopmentof the courseprogrammeasfor
the selectiorandmentoringof suitedstudents Beforethe startof the presenprogrammeabout10 yearsof informal personal
exchange(studentsandlecturers)have beentaking place,initiated in the first placeby H.Altenburg of FH-MS, andthenfor-
malizedby the departmenbf chemicalengineeringpf FH-MS.

STRUCTURE OF THE PROGRAMME

The doublegraduationprogrammetakesadwantageof the fact, that the basiccourseprogrammeat all partnersis quite sim-
ilar. Main differenceis the varyingamountof classicalchemicaldisciplines typically providing studentsrom AGH andPolSlI
with markedlylower theoreticabindpractical(experimental)skills in chemistrythanstudent§rom FH-MS. Onthe otherhand,
the polish partnersarestrongin the disciplinesof traditionalceramicsand metallugy, which in turn arecomparableveak at
FH-MS. This backgrounds reflectedn thelist of electvesthesestudentsnay choosd€rom attherespectre partneruniversity,
in orderto avoid unnecessarfrustrationof the students.The programmedescribecherethus coversonly coursegelatedto
materialssciencglandpartially polymerscience)but the generaktructureis opento befilled ontop with otherdisciplinesof-
feredatthelocal universities. The departmenodf ChemicalEngineeringdf FH-MS at presenis settingup asimilar programme
(with respecto organizatiorandguidelines)n chemicalengineeringbut in this casetogethemith the TechnicalUniversity of
Cracawv, sincethis universityis specializedn similarfieldsasFH-MSin chemicalprocessing.

OntheM.Sc.-level, in accordancavith ECTSregulations,120creditpointshave to be earned.For doublegraduationat least
fifty of themhave to be hanestedabroad,spendingat leastoneyearwith the partneruniversity. Figurel shavs the general
structureof theexchangeprogramme.

The preparationaphaseoffers specialcataloguesf electives, but typically is not being usedfor exchange. The advantage
of this modelis, that studentsdo not needto passan extendednumberof examsin the courseof only oneyearin a foreign
languagebut ratherearnabouthalf of their foreigncreditpointsby a research-orienteshasterthesis which maybe performed
within oneof theuniversitiesresearchgroupsor externallyin industryor non-universityresearchinstitutions(but alwaysunder
supervisiorfrom the host).

The courseprogrammedoescontainonly regular coursesaboutsubjectstaughtregularly at the hostuniversity Therefore,
accreditatiorof the programmecanbe doneindependenthat all partners.Intensive mentoringhelpsstudentso accomplish
all requirementsvithout delay In ordernot to overstretchthe systemtypically up to five studentsaresentfrom eachpartner
keepingthe total numberof foreign studentsalwaysbelow ten. Thus, a personalrelationshipbetweenforeign studentsand
lecturersandorganizerds guaranteedin orderto enforcethis, moststudentavork on smallprojectsin theresearchab during
their stayabroadandthusareintroducednto thelocal community

Table 1 shaows for examplethe electivesavailablefor a studentfrom AGH spendingthe secondhalf of the mastermprogramme
at FH-MS; the subjectsare obviously complementarytechnologyversuschemistry),and sothe studentswill benefitdirectly
from the combinationof thesedisciplines. A similar schemes valid for studentsrom PolSI goingto FH-MS (seetable 2).
Studentgrom FH-MS preparingfor a stayin Polandwould pick subjectdrom thethird columnathomeandthengo for ayear
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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| 12 | ChemicalTechnologyof Ma- 13
andceramics terials
Constructionateramics 10 | TechnologicaProject 6 Advanced Inorganic Chem- 9
istry
Biomaterials 15 | ChemicalTechnology 6 Materialscharacterization 6
Technologie of ceramicand| 6 Structuref Solids 6 MacromoleculaChemistry 13
glassplants
Organizatiorandmanagement 5 Enamelsandporcelains 6 Technologyof specialtypoly- 9
mers
Technical Metals and Poly- 6 AdvancedMathematics 6 AdvancedPhysicalChemistry 9
mers
Solid statechemistry 12 | Informatics 6
Sum 69 | Sum 48 | Sum 59
TABLE 1
Typical electvesavailablefor AGH-student&xchangingwith FH-MS
PolSI/ sem.7 CP’s | PolSl/ sem.8 CP’s | FH-MS /sem.9 CP’s
Thermaltreatmenbf metals 6 Choiceof materialspartl 6 ChemicalTechnologyof Ma- 13
terials
Mechanicaltreatmentof met- | 6 Choiceof materials partll 10 | Advanced Inorganic Chem- 9
als istry
Film technology 6 Quality management 5 Materialscharacterization 6
Compay internship 6 Porousmaterials 3 MacromoleculaChemistry 13
Pavdermetallugy 5 Corrosionof ceramics 3 Technologyof specialtypoly- 9
mers
Theoryof compositenanufac-| 6 Unit operationsn ceramics 6 AdvancedPhysicalChemistry 9
ture
Solid statechemistry 3 Ceramictechnologyandregy- 3
cling
Surfacetreatment 6 Mechanicsof composites 6
Compositedevelopment 6 Frictionalcomposites 6
Sum 50 | Sum 45 | Sum 59
TABLE 2

Typical electvesavailablefor PolSl-studentexchangingwith FH-MS

to the Polishpartneruniversities.

Studentamay focustheir interestsfurther by properchoiceof their subjectfor the masterthesis. The subjectschosenso far
rangefrom investigationgnto biomaterialsover preparatiorof catalyticsupportgo industrialproblemsaroundanti-corrosve
coatingson metals. Dueto the personaimentoringsystemestablishedchoiceof thesesubjectsaswell asof electivescanbe
organizedaccordingto personalstudents needs. This is reflectedin the fact, that nearlyall studentdinishedthe binational
courseprogrammwithin thetime frameernvisagedandthereforedid notaccumulateary delaywith their courseprogramme.
Thelanguageof instructionin mostcasess Englishfor practicalreasonsNeitherGermamor Polishfind sufficientacceptance
in theengineeringcommunity soall coursesretypically taughtin English,if foreignstudentsrejoining in. However, students
arevery muchencouragedo learnasmuchaspossibleof thelocal language.

CARREER PATHS

Thelevel Masterof-Sciencejualifiessuccessfustudentdor leadingpositionsin industry, for nationalor internationalPh.D.-
posts,for independentesarchin researchorganizationdike e.g. Max-Plank-Institutes Academie®f Sciencenstitutes,uni-
versity groupsor industrialresearctorganizationsFirst experiencewith about20 studentgassinghe programmeshaws, that
aboutonehalf of the studentdhasbeentaking up Ph.D.positionsin Germar or Poland,andaboutone half hasoptedto take
up industrialpostsin Poland,Germary andthe NetherlandsEspeciallyon the very tight Polishjob market,participantsn the
binationalprogrammehadremarkablesuccessOn the scientificside,several participantshave won prestigiousawards(Rector
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prize of FH-MS, Distinction award of AGH, DAAD award) and grants(Internationalgraduateschoolin chemistryMunster
Marie-Curie-grants)testifyingthe high academistandard®f the programmeandits participants.

SPECIAL REQUIREMENTS FOR MATERIALS SCIENCE PROGRAMMES

Materialssciences a trans-disciplinanfield; chemistryaswell asphysics,mathematicsmechanicabndelectricalengineer
ing areclassicaldisciplinesinvolvedin materialsscienceandengineering.This situationrequiresa specialapproacHrom all
disciplinsinvolved, but especiallyfrom mathematics Sincethe combinedfactualbasisof the underlyingdisciplinesis by far
too large, a coherentsubsethasto be taughtin the courseprogrammeswithout compromisingthe scientificintegrity. Thus,
conceptsshouldbe taughton all levels ratherthan singularphenomena.This backgroundrequiresto overcometraditional
subjectsin materialsscience;mathematic@stheintellectualbaseneedso be strengthenedh the properway. Sincea lot of
phenomendn materialsarerelatedto kinetic effects, propersetsof differentialequationgescribingratesaremostimportant.
Therefore solving suchsystemdy (preferrably)analyticalor numericalmethodsis a prerequisitfor quantitative description
of phenomenaRoomfor engineeringnathematicfiasto be claimedby omissionof element®f puremathematicshatstill are
foundalundantlyin somecoursedor materialsengineersAnotheremeging field in materialssciencds modelling,stretching
from quantumchemicalmethodgo moleculardynamics simulatinglarge systems A basicunderstandingf the mathematics
behindis veryimportantwhenusingsuchmethodspntheotherhanddirectcodingof algorithmsis notnecessargincevarious
commercialndfree computationapackagesreavailable.

FORMAL ASPECTS OF COOPERATION

The participatinguniversitieshave startedtheir cooperationby signing contractsregulating studentsexchangeend bilateral
recognitionof courseresults. Tuition feeswereexplicitly excludedfor participatingstudentsandacceptancef Socatesstu-
dentswasgranted.This startedfirst betweerAGH andFH-MS andled in thefirst placeto exchangeof studentdor internships
and participationin researchactiities; developmentof a binationalintegratedcourseprogrammewas startedin this phase.
Sincethe polish partnersat the momentdo not offer a formal B.Sc. degree, the bilateral contractsregulate,that successful
fulfillment of all obligationsup to the sixth semesteby polish studentsat their homeuniversity qualifiesthemformally for
participation.This hasto be certified by the local dean.Germanstudentseedto carryatleastaB.Sc. deggree,sotheir formal
qualificationhad not to be regulatedexcplicitly. After successfulmplementatiorand start-upa similar contractwas signed
betweerthe Faculty of ChemicalEngineringat FH-MS andthe Faculty of MaterialsScienceandEngineeringat SilesianTech-
nical Universityin Gliwice (PolSl),with the set-upof anintegratedcourseprogrammaedirectly in mind. The local coordinator
in Munster(Dr. JulianPleva) wasformerly a lecturerat PolSlin the late eightiesand at the sametime holds closepersonal
relationshipgo personneat AGH. Personatrustis a very importantcomponentf the systempecausén this way selectionof
suitedstudentds beingmanagedalwayslocally andthuskeepsthe administratve burdenbearable Thefinal examinationsare
alwaysperformedunderthe supervisiorof representatiesfrom all partnersnvolvedin theexchangelt shouldbestressedhat
all studentdeingexchangedso far werereceving Socrates/Erasmugrants. The relevant contractshave beenrenaved now
alreadyseveraltimes. Studentsxchangewas complementedy intensive exchangeof lecturers sincefortunatelyprofessors
field and activities are complementarywhereprofessordrom Steinfurtlecturedaboutfunctional materialsand basiccolloid
sciencecolleaguefrom Cracav and Katowice gave regular lectureson propertiesof e.g. glassand ceramics. This aspect
prepareengagemerin researchcollaboration;first stepsweretakenby organizationand participationin multilateralandbi-
lateral scientific events,like participationin a Copernicusproject,in CeramicSeminarsorganizedin Steinfurt (2001-2002),
the Conferenceof PolishCeramicSociety(Zakopane2003,Krakow 2004)or the Internationalworkshopon Thermoelectrics
(Krakow 2004).

After fulfilling all requirementandpassingall necessargxaminationsthestudentareprovidedwith atleastthreedocuments:
adiplomaabouttheir academigradeof Masterof Scienceissuedin two versionsby the cooperatinguniversities(polishand
german)accordingo therespectie nationalregulations.Thesedocumentsreaccompaniethy a transcriptof recordggerman
partincludedon thediploma,polish partdocumentedn anindex booklet)anda diplomasupplementdescribingstructureand
statusof the programme.

Meanwhile,all threepartnershave beengoing successfullyhroughthe procesf accreditatiorof their courseprogrammey
nationalaccreditatiorboards.Now partnerdry to have theintegratedorogrammealsoaccreditatedéhternationally This process
hasapioneeringcharacteandneedgo bebroughtto asuccessfuéndstill, sincethereareno explicit euopearor german-polish
regulationsfor suchacase.

FUNDING

A binationalprogrammaewith partnersaatadistanceof about800km’sgenerateadditionalcostsfor lecturerexchangehilingual
documentsadditionalservicesn departmenadministrationpreparatiorof lab exercisesandlanguagedraining. Fortunately a
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grantof the GermanAcademicExchangeService(DAAD) partially coverssuchextra costin thefirst 5 yearsof the programme.
Additionally, the Land Nordrhein-Westfalerhasprovided additionalfundingfor bilingual elements.

In bilateralagreementshe partnersguaranteethat therewill be no tuition fees,thusavoiding additionalcostsfor students.
But, dueto thestill markedlydifferentlevelsof living costs stayingandlivingin Germaly especiallyfor Polishstudentss very
expensve. In orderto helpwith this situation,mostpolishstudentsarecontractedduringtheir stayin Germary aslab helpers,
earningthis way abouthalf the moneg/ a studentin Germay typically needsfor subsistenceOn top, thereis nearlyalways
a Socrategrant, sothatstudentdypically have enoughmoney to survive for atleastonesemestein Germap. If the master
thesisis preparedexternally (industry or researchorganisations)studentgypically are supportedn this phasefrom reseach
funds. Polishaswell asgermanstudentsareenrolledregularly atthe hostuniversity duringtheir stayabroad sothey enjoyfull
socialbenefitdike accesto roomsin domitories,cheapmealsreducedor freelocal transporticketsetc.
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