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ABSTRACT

This paper describes a framework that assists the inclusion of Entrepreneurship into computing
studyprograms.IthasbeendevelopedwithinaEuropeanTempusProjectandisbuiltfollowinga
process-orientedviewofinnovationandentrepreneurship.Itoutlineskeyactivitiesandcapabilities
ofentrepreneurship.Anapproachispresentedthatcombinesexistingonlinetoolswiththetraditional
methodologiesforcreatingcoursesonentrepreneurship.Weintroduceaconcept-thevirtualinnovation
space-totakethemostadvantagesfromopportunitiesthattheInternetgivesusforincreasingefficiency
oflearningentrepreneurshipforITstudents.Asummaryofthecoursecontentonentrepreneurship
thatisdevelopedandusedbytheprojectpartnersfortheirlocalcoursesispresented.Wepresentand
discussfeedbackreceivedfromtheprojectpartnersanddescribesomestudentprojectsandexperiences.
Theworkinthispapercanbeusefulforotheruniversitiesandsimilarprojectstocomparetheireffort
andreceivesomejustificationorideasfortheirinitiatives.
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INTRoDUCTIoN

Highereducation, innovationandentrepreneurshipare longestablishedaskeypillars toprovide
variouswaysofengagingwithenterprises.Overthelastdecadestherehasbeenanincreaseddemand
toincludeinnovationandentrepreneurshipintoeducationalprograms,emphasisingtheimportance
ofengagementbetweenindustryandacademia.However,theinclusionincurriculaandeducational
programmes still seems to be challenging, although some successful examples illustrate how
collaborationbetweenacademiaandindustrycanbebeneficial.Thereisnodoubtthatlinksbetween
training,researchandinnovationbymeansofintroducingadvancedtraininginentrepreneurshipand
innovationcapabilitiesarebeneficial.Inrelationtotheeducationdomain,comparableprofessional
standards,frameworksandcurriculaareimportantbutlesswellestablished.Furthermore,although
e-learningconceptsseemtobeparticularlysuitedforcollaborationandentrepreneurship,itappears
that in e-learning programmes collaboration between academia and industry is less prominent.
Furthermore,trainingtransferableskillsandcreativityaspartofentrepreneurshipischallengingin
ane-learningenvironment.Inparticularsupportforstudentprojectsandengagementpracticesare
lesswell-developed.

Thispaperprovidesaframeworkanddescriptionofanopeninfrastructureforstudentprojectsas
partofanITentrepreneurshipcoursethatcanfacilitatecollaborationbetweenstudentsandenterprises.
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RELATED woRK: ENTREPRENEURSHIP, 
INNoVATIoN, AND STUDENT PRoJECTS

ManyresearchershavediscussedinnovationmanagementandentrepreneurshipaspartofInformation
Systems(IS)andInformationTechnology(IT).Manyhavedescribedinsightsintoinnovationprocesses
inorganisationsandtheroleofIT(Carroll&Helfert,2015,Carey&Helfert,2015)andmanytools
havebeensuggested(Auingeretal.,2014).Alargebodyofresearchis,ingeneral,concernedwith
theimpactofITandthesuccessfulapplicationofIStosupportbusinessesbecomingmoreinnovative
(Legris,2003).Entrepreneurshipand innovationareclosely linked (Huff,2013;Blundel,2011).
RecentlytheconceptofOpenInnovationhasbeendiscussedinmanypapers(Maccanietal.2015;
Huff,2013;Chesbrough,2006;Drucker,1993).Innovationcanbeseenasanoutcome(product)or
aprocess(activity)oracombinationofboth.Processinnovationhasbeendescribedasanynewway
ofdeveloping,implementingandmaintainingISinanorganisationalcontext(Swanson,1994).In
hisseminalwork,Druckerfocusedontwoaspectsofinnovation:theprocessofinnovationi.e.how
innovatorssearchforopportunitiesandtransformthemintoanewpracticeinthemarketplace;and
thepracticeof“entrepreneurship”i.e.howinstitutionalwaysandprocessesembedthepracticeof
innovationintoanorganisation(Drucker,1993).

Aprocesscanbedescribedasarepeatablesetofvalue-addingactivitieswithadiscretebeginning
andadiscreteendingthatproducesdesired,predetermined,measurableoutcomes.Thisviewposits
thatallworkisaprocessandallproductsorservicesaretheoutcomesofprocesses.Aso-called
“resource-based”viewofIS/ITinnovationhasbeenpopularintheliterature(Feeny,1998)andmore
recentlya“capability-oriented”viewofIS(Peppard,2004).

Researchconcerningtheinfluenceonstudentsoftechnicalspecialitiesinaneducationalprogram
inengineeringshowedthatthereisnoconnectionbetweenpresenceoftheprogramandapositive
andsignificanteffectontheventuringrateofthestudents(Militaru,2015).Moreover,thestudents,
withanaverageageof21years,hadanopinionthatentrepreneurshipskillsdidnotmatteratall
orthatitwasnotcloselyrelatedtothetechnicalskills.Anotherinvestigationaimedtotestanidea
whetheranentrepreneurshipcoursecanimprovetheentrepreneurialintentions,andlearningefficacy
oftechnicalspecialitiesstudents(Chen,2015).Theresultsfoundtheentrepreneurialintentionsof
studentshavenotbeenimproved.Thisindicatesthatwiththeimplementationoftheentrepreneurship
course,studentsshouldbetterassesstheirsuitabilitytopursuinganentrepreneurialcareer.However,
thepresenceofformalfactorsinentrepreneurialeducation(e.g.university’sincentivestocreatea
newbusiness,entrepreneurialknowledge,trainingandskillsaspartofentrepreneurshipeducation)
isabaseforstudententrepreneurship(Urbano,2016).Entrepreneurshipeducationmaynotteach
studentsonlytoinitiateastart-upbuttoapplywhattheylearnedtotheirfuturecareers.Theabove
researchindicatesthat introducingagenericcourseonentrepreneurshipforstudentsof technical
specialitiesismostlynoteffective.Moreover,researchdemonstratesthateducationshouldbeonlyin
termsofethicalentrepreneurshipandinnovativebehaviourineverydaylife(Ibáñez-Romero,2016).

Thereisaneedforfurtherresearchonnewapproachesandfordevelopingcourseandcurricula
for these set of students. Research towards finding approaches for increasing entrepreneurial
intentionduringentrepreneurshipeducationisperformedbycomparingresultsfromthecoursefor
twocategoriesofstudents(forbusinessandscienceandengineeringstudents)(Maresch,2016).The
principalresultsshowthatentrepreneurshipeducationisgenerallyeffectiveforbusinessstudentsand
scienceandengineeringstudents.However,theentrepreneurialintentionofscienceandengineering
studentsisactuallynegativelyaffectedbysubjectivenorms,whereasthateffectisnotapparentamong
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thebusinessstudentsample.Thispaperdidnotgiveeffectivedidacticapproachesastohowtodevelop
acourseprogram,butitgivesanunderstandingofwhatweneedtoresearch.

Researchconcerningevaluationofassessmentmethodsinengineeringentrepreneurshipeducation
showsalackofeffectivetoolsthatcanbeused(Purzer,2016).Thisresearchshowsthatmultiple
formsofassessmentinstrumentsareneededtocreateacompletepictureofone’sentrepreneurial
mind-setandcompetences.Thetoolsforstudentassessmentcomeusuallyfrombusinesscoursesand
includesuchtopicsasbusinessplanning,design,communication,businessrealisation,teamwork,
andleadership.Thesetopicsomittechnicalknowledgeforengineeringstudents.Anotheraspectof
studentassessmentliesindifferencesbetweengeneralcommunicationskillsandtheskillscriticalto
engineeringentrepreneurship.Thelattershouldbeassessedwithspecificapproaches,forinstance
asdescribedinPistrui(2012).

Increasingtheeffectivenessofcoursescanbeachievedbycateringfortheeducationalneedsof
anindividual(Sarkar,2016),describedastheknowledgeandcapabilityprofilethatisnotgivenany
importanceinconventionaleducationprogrammes(classrooms).Sarkar(2016)providesananalysisof
formsofeducationalactivitiesastransnationalbasedbyauniversityoramultinationalcompany,online
inclusivewithalearningmanagementsystem,adistanceeducationonlinemode,andacollaborative
education.Someformsofeducationalactivitiescanbemoreeffectiveusingvirtualclassrooms.
Inaddition,asuccessfulandeffectivee-learningsystemshouldincludepersonification(Kattoua,
2016) that considers personal, social, cultural, technological, organizational and environmental
factors.Furthermore,buildingcollaborativeapproachesbetweenvariousorganisationscanincrease
effectivenessandcanhelptoeasethecareerbariers(Colibaba,2016;Bauer,2016;Akhter,2016).
Usingvirtualande-toolsinthiscollaborativeeducationalactivityareimportantinordertodesign
guidanceservicesforstudentsandenhancetheirmotivationtocompletetheirstudies.

Inaddition,studentsshouldhaveagoodunderstandingofthedifferentstagesandaspectsof
theentrepreneurialprocess.Theyshouldbeabletounderstandhowandwhyexposuretothemain
dimensionsoftheentrepreneurialprocessstimulatesentrepreneurialcompetencedevelopment,for
theindividualITentrepreneuraswellasfortheentrepreneurialITteam.Theyshouldalsobeable
toassessthepotentialandfeasibilityofanewIT-basedventure,withaspecificfocusonhowto
identifyandmakeuseofdifferententrepreneurialfinancingmodelsandalternatives,andwhatrole
entrepreneurialjudgmentandentrepreneurialidentityplaysinthisdecision-makingprocesses.

Research Approach
Inourworktobuildaframeworkforincludingentrepreneurshipandstudentprojectsintothecurricula
wefollowtheprinciplesofengagedscholarship.VandeVen(2007)describesengagedscholarshipas
aparticipativeformofresearchforobtainingtheviewsofkeystakeholderstounderstandacomplex
problem.Byexploitingdifferencesbetweentheseviewpoints,hearguesthatengagedscholarship
producesknowledgethatismorepenetratingandinsightfulthanwhenresearchersworkalone.Engaged
scholarshiphasanumberoffacets;aformofinquirywhereresearchersinvolveothersandleverage
theirdifferentperspectivestolearnaboutaproblemdomain;arelationshipinvolvingnegotiation,
mutualrespect,andcollaborationtoproducealearningcommunityandanidentityofhowscholars
viewtheirrelationshipswiththeircommunitiesandtheirsubjectmatter.Wefollowthisapproachin
ordertodeveloptheproposedframeworkwithintheEuropeanProject.Inthefollowingwedescribe
ourframeworktogetherwithsomeexperiences.Weconcludeourpaperbyoutliningsomefurther
researchdirections.

PILLARS FoR ENTREPRENEURSHIP AND VIRTUAL CoLLABoRATIoN

The framework was developed with consideration of training and advance key entrepreneurship
skillsforstudents.ThisresearchwasdevelopedinthecontextofaEuropeanProject:NEFESIE“The
NationalEducationFrameworkforEnhancingITStudents’InnovationandEntrepreneurship”(http://
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tempus.nung.edu.ua).AconsortiumoffouruniversitiesfromEUcountriesandthefiveUkrainian
Universitieshaveworkedtogethersince2012tobuildthisframework.Theobjectiveoftheprojectis
topromotethesynergybetweenacademicprograms,researchexpertiseandbusinessesinInformation
Technology(IT).CriticalobjectivesfortheNEFESIEare:

• Identificationofthebestmodelsandframeworksforuniversity–companycooperation
• Developmentofaninfrastructurethatenablesthesustainabilityofanewecosystemofuniversity-

companycooperation
• Developmentof awebportal calledVirtual InnovativeSpace tomaintain contacts between

students,companiesanduniversitiesaswellastoenableknowledgetransferbetweentheactors

In addition, recent research on entrepreneurship, leadership, and innovations has turned the
focusonsociologicalaspects,whichleadusinturntocentretheframeworktowardsthemicro-level,
viewingcreativity,innovation,managementandleadershipassocialprocessesthatunfoldinreal
timefrommomenttomomentinandamongstagroupofindividuals.Asthefocushasshifted,we
recognisedtheshiftfromtraditionalphenomenologicalandmethodologicalboundariestoconsider
“ontheground”interactionsofmultipleparticipatingagentswhomakeuptheseprocesses(Iszatt-
White,2011,Lundberg,2014).

Theselectedresearchmethodologyofengagedscholarshipseemedtobewellsuitedforthis
investigation.Thesemultipleparticipatingagentactivitiesaremicrosocialcommunicationsamong
actors(e.g.students,lecturers).Inourresearch,wetriedtoadapttheresearchintoourcoursepackages
to increase innovation and entrepreneurial potential in IT students. This laid the foundation for
leveragingvirtualcollaborationsamongITstudentsandamongstudentsandITcompanies.

One of the goals of the Tempus project is to develop an eco-system for enabling students’,
universities’andcompanies’continuousinteractionandexchangeofexperiences.Basedofthebest
experienceoftheuniversitiesinvolvedintheprojectandresultsofsimilarinternationalprojectswe
havedevelopedasetofguidelinesforhowtoeffectivelyorganizeobjectsinregionaleco-system.
Theserecommendationshavetheformofalgorithmsbyfollowingwhichauniversity,astudent,or
anITcompanycanorganizetheirownresourcesinthebestwaytocooperatewithothers.

Inordertoconnectallthesesubstructures,wehaveproposedfoursteps:

• Nationwide training seminars for acceptance and understanding of the improved guidelines
producedintheproject.

• Awarenesscampaignsforstudents.Runninganinnovationcompetitionforstudents.
• Organizing“ThefirststudentinnovationforuminUkraine”.Createanadvisoryboardbasedon

aconsortiumofITcompanies.
• Involvingcompanies (associationsof companies) asa supportnetwork for student/company

contactsforgoodinnovation.

Furthermore,forinvolvingstudents,wehavedesignedcoursepackagesforboostinginnovation
andstart-upprojectswithintheuniversityenvironment.Thecoursesarein-linewiththeestablishment
ofavirtualcollaborationplatformdescribedbelow.Thecourseshavealreadybeenimplementedin
thestudyprocessintheUkrainianuniversities.Inaddition,theproposedeco-systemwasestablished
regionallyinvolvingfiveUniversitiesfromtheUkraine.Thefiveuniversitieshavebeenselecteddue
totheirtechnicalfocusandtheimportanceoftheirITdepartments.Theyhaveestablishedexperience
incooperatingwiththeITindustry.

Figure1illustratestheoverallframework.Thecourseoninnovationandentrepreneurshipis
supportedbytheVirtualInnovationSpace(VIS).Thecoursechaptersenclosedinovalscorrespond
tothecoursecurriculumlogical.Thecoursechaptersplacedinthecirclearesupportedbynative
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activitiesoftheVIS.ThechaptersthatarepartlyoverlappingthecirclecanbesupportedbyVIS
partiallyormediatedbyadditionalregionalstructures.Forexample,thetheoreticalmaterialwillbe
partoftheVISbutlectureswillbeconductedbyuniversitylecturers.

ENTREPRENEURSHIP MoDULE

Asoneexample, theBSc inEnterpriseComputingatDublinCityUniversitygives students the
foundationforacareerininformationtechnologyforthemodernbusinessenterprise.Thisdegreeis
intendedtoeducatehigh-endITprofessionalswithknowledgeofhowbusinessworksandtheroles
oftechnologyintheenterprise.Itwillteachpracticalskillsindesigningandmanaginginformation
systems, and deploying them effectively and creatively. This degree provides students with an
understandingofhowsoftwareaddressesreal-worldcomputingproblemsandwillteachthemhowthey
canbestusecomputingtechnologytohelppeopletoworktogetherandgivecompaniesacompetitive
edgeinthemarketplace.Theylearnhowtouseandmanageinformationtechnologyandsystemsto
improveandevenre-designthewaytheydobusiness.

The firstyear isdevoted togainingastrongoverallcompetence incomputing technologies,
suchascomputersthemselves,operatingsystems,websystemsandtheinternet,andtoacquiring

Figure 1. NEFESIE framework and virtual innovation space
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fundamentalmathematicalskills.Insubsequentyears,byspecialisingininformationtechnology,web
systemsornetworkingtechnologies,studentsareequippedwiththenecessaryskillstoworkwith
computingtechnologyacrossabroadspectrumofbusinessenterprises.Theyareabletomanage,
improveandre-designthewaybusinessesusecomputingsystems.InYearThree,theywillhavethe
opportunitytospendsevenmonthsonourINTRApaidworkplacementprogramme,whichintegrates
academicstudywithacloselyrelatedjob.Itwillgivethemanunderstandingoftheprofessionaland
practicalbusinessworldandwillhelpthemtostandoutinthegraduateemploymentmarket.Infinal
year,studentsstudyadvancedmodulesininformationsystems,businessstrategyandmanagement.
Inaddition,theycompleteamajorteam-basedproject.Practicalexperienceisaprincipalcomponent
oftheirlearning.Throughoutthefouryearsofthedegree,thereareformallectures,withastrong
emphasis on the practical applications in the computer labs, tutorials, ongoing assessments and
projectsdrawnfromreal-worldsituations.

The objective of the final year enterprise module is twofold. First, to introduce students to
the theory and practice of entrepreneurship in the context of high technology venture creation.
Secondly,itprovidesthestudentwithasetoftheoreticalconceptsandpracticaltoolsthatcanbe
usedforunderstandinghowIT-basedinnovativeideasandsolutionscanpotentiallybetransformed
intoeconomic,socialand/orotherformsofvalueofwhichadistinctdemandcanbeidentified.The
moduleisacombinationoflecturesandpracticalelementswherestudentsapplyskillsrelatedto
creativity,leadership,planning,andteammanagementinvolvedininitiatinganddevelopinganew
businessventure.

Learning outcomes

• Analysedifferentstagesandaspectsoftheentrepreneurialprocess
• BeabletoinitiatethedevelopmentprocessofanIT-basedvalueoffer(commodity,product,

service,experienceorabundleof),bydoingbusinessmodellingandbusinessplanning
• AssessthepotentialandfeasibilityofanewIT-basedventure
• Assesstheroleofuniversities,governments,firmsandentrepreneursintheinnovationprocess
• Practiceenhancedteamworking,planning,negotiationandproblemsolvinginahigh-technology

productdevelopmentenvironment

INDICATIVE CoNTENT AND LEARNING ACTIVITIES

The content of the course consists of different topics related to entrepreneurial competence
developmentandITbasedvaluecreation.Wepaidparticularattentiontoinnovation,creativity,and
leadershipastheyunfoldinmicro-levelsocialinteractions(Lundberg,2014;Avolio,2016;Lundberg
2017).Theexecutionofateamprojectwillbethepracticalcomponentofthiscourseinwhichthe
theoreticalaspectswillbepracticedandthepracticaldoingswillbetheorized.Themainfocusis
togradually integrate theentrepreneurshipandinnovationpartwithdevelopmentofanITbased
valuepropositionintoacoherentproposalbytheendofthecourse,asthisiskeytoentrepreneurial
competencedevelopmentwithinhightechsector.

Topicsinclude:

• FoundationforHigh-technologyEntrepreneurship.
Definitionsofhigh-techentrepreneurshipandtheEntrepreneurshipprocess.Theenvironmental

influencesaffectingentrepreneurship.Ireland’shightechsector,structureandperformance.
IndigenousversusOverseasentrepreneurship.

• InnovationandEntrepreneurship.
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Sourcesofinnovation;Relevanceofsourcestotheentrepreneur;NewProductDevelopment
Strategies;TechnologyAdoptionLifecycle.How toworkand thinkprocessual in loops
betweencreativeideageneratingandbringinganinnovationtothemarket.

• Ideation
Sourcesofnewbusinessideas,effectivebrainstorming,productbenefits,ideascreening,product

conceptdevelopment.IntellectualPropertyRights.turninganopportunityintoinnovation,
Bringinganinnovationtothemarket,

• Entrepreneurialprocessandtools
TherelationshipofcreativityandinnovationtomanagementofITprojects,Howopportunity

andinnovationarelinkedwithintheITdomain.Businessmodelcanvasesandbusinessplans
• FinancialPlanningandCommercialisation

Financingrequirement, financialprojectionsandanalysis,cashflow,profitand lossaccount,
balancesheet.Newproductpricing.Stagesandsourcesoffinancinginhightechventure,
governmentgrants,venturecapitalandstockmarketflotation.

VIRTUAL INNoVATIoN SPACE

Inaddition,toinordertofacilitatevirtualcollaborationwehavedevelopedanonlinetoolcalled
aVirtualInnovationSpace(VIS),aimingtofacilitatethecompany-university-studentcooperation
service.Intrendsofincreasingtheroleofe-learningintheTempusprojectanapproachtocreate
avirtualinnovationspaceasawebsitewasintroduced.TheVISisseenasasinglenetworksource
ofinformation,acollaborativeenvironment,asourceofmutualassistanceandpotentialinvestors,
e-helpformorereliablyimprovingtheinnovationandentrepreneurshippotentialofITstudentsand
increasingthequantityofsuccessfulstart-upsorganizedbyuniversitygraduates.Asthee-learning
toolVISenablesITstudentsto:1)enrolininnovationandentrepreneurshipcourses,2)carryout
theirdiplomaprojectactivities,3)joinincompanyprojects,4)presentanddiscusstheirideasand
buildateamaroundtheidea.ForlecturersinuniversitiestheVIScanofferatoolforcooperation
withITcompanies,findingresearchpartners,andcarryingoutthestudents’diplomaprojects.IT
companiescanseetheVISasaresourceforpromotingthemselvesandestablishingconnectionwith
ITdepartmentsinuniversitiesthroughcollaborationwithlecturers.VISprovidesaninfrastructure
andmechanismsthatsupportinteractionandknowledgetransferbetweenstudents,universitiesand
companies.

Keyfunctionalitiesthatthistoolprovides,includes:

• Competencedatabases,forcompanies,studentsanduniversities;
• Projectsandassignmentsuggestionsandsupportfortheirformation;
• Connectingpeopleandprojects,matchingservices;
• Collaborativespaceforsupportingprojectstart-ups;
• Fundingmechanisms.

InthecontextofUkrainianUniversity,theVISwasanovelconcepttoengagewithcompanies,
studentsandtheuniversitytostructureeducationalactivities.TheVISfacilitatesandsupportscreating
ideasfromstudentsandbusinessconcepts.Ithelpsthepreparationofaviablebusinessandproject
proposalandhelpstocommunicateandpresenttheideas.Inconjunctionwiththestudents’contests
theVISsupportstheassessmentoftheprojectandideas.UsingtheVISdemonstratestheimproved
microsocialcommunicationamongstudentsindifferentuniversitiesandITcompanies.VISleverages
Ukrainianstudent’sentrepreneurialpotentialinordertocreateviableideasandeffectivecollaboration
betweencompaniesandstudents.AsdemonstratedbysomeexampleprojectsfromtheUkrainian
students’ contest and DCU, ideas cover a wide range of topics, however illustrating a common
motivationseekingamarketpotential.ThatweregardasgoodresultforUkrainiantechnicalstudents.
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STUDENT PRoJECTS AND VIRTUAL CoLLABoRATIoN

Themaingoalofthecourseistoteachstudentstocreatetheirownstart-upprojectsinITandtrain
studentsinentrepreneurship.Duringthecoursethestudentsneedtolearnseveraldifferentapproaches
essentialfornewcompanycreation.TheyhavetoformgroupstodevelopanITprojecttoalevelof
gettingthefirstpotentialcustomers.

For students, reaching the goal of having customers during one or two semesters is a hard
task.Ontheonehand,theydonothaveenoughknowledgeandhavetoconstantlylearnasusual
students.Ontheotherhand,theydealwiththerealmarketandhavetoobtainexperiencewithgaps
inknowledge.Tosolvetheproblemofthefirststepsinstart-upweusetheVIS.Wehaveorganized
thestudents’innovationprojectscompetitionwithintheVIS.Thestudents’projectswereassessed
byprofessionalsfromwell-knownITcompaniesandprofessors.Duringthefirstcompetition,the
studentshadsubmittedseveralhundredITinnovationprojects.

AfewoftheexampleprojectsfromthecompetitionandDCUare:

• Spectrex:Theintellectualsystemofpulmonarysurvey.Newuniquetechniquefordiagnosing
diseasesoftherespiratorysystemwillspeedupandsimplifythediagnosticprocessinmedical
facilities!Theprojectaimstoimprovethequalityofhumanrespiratorysystemdiagnosisby
developinganexpertpulmonologydiagnosticssystembasedonmodernmethodsofanalysisof
macromolecularstructureofmoistureinexhaledair.

• An Application for Learning Foreign Words “Words with Frog”:Thisisaneffectivemethod,
basedonassociativememoryandcreatingvisualimages.Itprovidesquicklearningofforeign
wordswhilepreservingquality.Theapplicationcombinesa scientificapproachandgaming
principlesforeffectiveandrapidlearningofforeignwords.

• MeViCS:Itoffersyouoneofthewaystopreventslouchingathome-adevice«MeViCS».
«MeViCS»shouldbeappliedtoalignthespineandpreventivecurvatureofthespine.

• YouDrop:Architectureandsoftwaretoolsforbuildingtheinfrastructureofdistributedcloud.
TheideaofYouDropisbasedonPeer-to-Peer(P2P)technologyasameansofprovidingCloud
servicestoindividuals,companiesandorganizations,withtheviewtofacilitatingcost-effective
scalability, flexibility and efficiency and enhancing the experience of creating, organizing,
publishingandsharingcontent.

• HotBox:HotBox(Hotspot Jukebox) isan idea foramobileapplication thatactsaspersonal
jukeboxinterfaceforpeopleinapublicpremises.Usingthisapplication,userscanselectthe
musicplayinginpubs,cafes,restaurants,barsetc.usingtheirphoneormobiledevicebyselecting
fromamusiccollectionprovidedbytheproprietor.Itgivescontroltoboththehostandtheuser
toselectwhatmusicisbeingplayedonthepremises.

• New York CitiBike Data Visualization:Awebapplicationtogiveusersavisualrepresentation
ofdataobtained fromwww.citibikenyc.comgoingback to July2013.Userswill be able to
viewheatmapsofstationsovertimeandtoviewgraphsandchartsofdataoftheirchoice.The
applicationisbuiltusingPythonontheFlaskmicro-frameworkusingBokehforthevisualization.

• Manage IT:DesignedtohelpITManagersmonitortheirdepartment’sservicedeskperformance.
TheITmanagercaninputdatarelatedtoservicedeskincidentsthatisthenvisuallyrepresented
ongraphsandcharts.EachloggedincidentisassignedaRAGscorebasedoncompletionsuccess
rate.ThisgivestheITManagerasimplewayoftrackingperformanceandidentifyingareasthat
needimprovement.

• Web Based Octiv User Interface:Theprojectisawebbaseduserinterfaceforcontrollingand
retrievinginformationfromanOctivunit,ownedanddevelopedbyImpedansLtd.Theidea
behindthisprojectistoallowremotecontrol/datagatheringfromtheunit,regardlessofthe
devicesizeoroperatingsystem.ByusingtechnologiessuchasJavaScript,JSON,HTML,CSS,
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Foundation framework, the website provides intuitive, responsive and impressively looking
interfacefortheOctivunit.

LetusshowhowtheVIShelpsastudentprojectbyanexampleofa“LearningCircle”thatis
developingbyonegroupoffivepeople.Inthefirststagestudentsorganisedagrouptopreparean
applicationannouncedontheVISwebsite.Intheprocessofpreparingtheapplicationtheyhaveto
describetechnicalandfinancialaspectsoftheiridea.Theapplicationmadethemtobemorerealistic
intermsofresourcesandvaluestheywanttoproduceintheproject.Buttheprocessoffillingin
theapplicationformiscreativeratherthanrealistic.Itdescribesstudents’desiresmorethantheir
capabilities.

Thesecondstagewasafterassessmentoftheprojectbyajury.Thereweretwoprocessesduring
competitionthathadanimpactontheproject.Thefirstwascompetitionresultsandcommentsfrom
theexperts.Thosecommentswererathercriticalbasedondifferentexperiencesfromtechnicalto
financialaspects.Thesecondwasthepossibilitytocomparetheirownprojectwithothers.They
couldseethesamemistakesandincompletenesshavebeenmadebyothersandarethereforemore
visible.Wehavedevelopedawaytoimprovetheirownproject.Fromthefirsttwostages,theyhad
aninternalvisionofchangesbutfromthecoursetheytookdirectionandtools.

EVALUATIoN AND FEEDBACK

Inpractice,wehavefoundthatboostingintegrationprocessesbetweenITcompaniesandauniversity
onaregionallevelrequiresakindofadditionaleffortthatwecancall“anintroduction”.Wedonot
meanthatauniversitydoesnotknowaboutregionalITcompaniesorviceversa.Theydonotuse
totheirfullpotentialallpossibilitiesofeachother’sinternalstructures.Inordertoreceivefurther
feedback,wehaveconductedaseriesofinterviewsandsurveysamongkeystakeholders.

In2016a survey involving546 studentsof all yearsof studyofUkrainianuniversitieswas
carriedout.Figure2showsthatmorethan66%ofrespondentsthoughtitnecessarytointroducenew
universitycoursesoninnovationandentrepreneurship.Negativeanswerscanbeexplainedthatstudents
previouslyhadacourseonbasicsineconomicsciencethatisinthelistofcompulsorycoursesin
mostoftheuniversities.Analysisofresponsesdistributionperyearsofstudyshowsatendencythat
studentsofthethirdandfourthyearsofstudyaremoreinterestedininnovationandentrepreneurship
coursesthansecond-yearstudents.Thiscanbeexplainedthatthestudentsofthefourthyearofstudy
havemoretechnologicalcompetencesinITtodevelopsoftwareprojects.Thesurveyresultsallow
theconclusionstobedrawnthattheUkrainianstudentshavehighentrepreneurialandinnovative
potentialandatendencyofthegrowingexperienceofpracticalactivities.Theanalysisofthesurvey
responseshasshowntheoverwhelmingimportanceofdevelopingandimplementingthedisciplines
ofinnovationandentrepreneurshipintheUniversitycourseslistforITstudentsintheeducational
andvocationaltrainingprogramsfor“master”level.

Intrendsofincreasingtheroleofe-learningintheTempusprojectanapproachwasintroduced
to create VIS. Surveys among students and university staff show undeveloped innovation and
entrepreneurshipinbotheducationalandresearchactivitiesinuniversities.Insummary,thefeedback
highlights:

• LackofcoursesforITstudentsininnovationandentrepreneurshipinthemajorityofUkrainian
universities

• Low level or absence of infrastructure for implementing institutional innovation and
entrepreneurshippolicies

• Inefficientmanagerial capacities, (lackofwell-trainedmanagementpersonnel) inUkrainian
universitiesforsupportinginnovationandentrepreneurshipactivitiesofITstudentsatthelevel
ofthemodernITmarket.
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• LowlevelofresearchcooperationwithITcompaniesandparticipationininternationalprojects.

Intheprojecttosolvestatedchallengeswehaddecidednottofollowatraditionalapproachlike
buildinginnovationandentrepreneurshipofficesinpartneruniversitiesormakeanetworkamong
partneruniversitiesforimplementingsomechangesininternaluniversitypolicies.

InrelationtotheVIScollaborationplatform,wetriedtomeetthechallengeofboostingtheVIS
amongpotentialusersbyconductingacontestforITstudents.ThecontesthadtwonominationsforIT
ideaandITsolution.Forjudgingthecontest,expertsfromITcompaniesandlecturerswereinvited.
Uptonowtwocontestshadbeenconducted.Toincreasepopularityeachcontestwasconducted
inadifferentcityintheUkraine.Asaresultofcontest,morethan60universityandITcompany
representatives,29universities,and18ITcompanieswereregisteredintheVIS.Duringthelast
contest,morethan200applicationsweresubmittedbystudents’teams.

FromasurveyoflecturersthatareusersoftheVISwegotpositiveandverypositiveresponses
regardingincreasingknowledgeandskillsforimplementinginnovationandentrepreneurshipactivities
amongITstudents.

CoNCLUSIoN

TherunningofVISprojectshowsthatmodernstudentsgotintothehabitusingonlineresourcesfor
learningandeasilycombinethemwithtraditionaluniversitycourses.WefoundthatatleastUkrainian
ITstudentsfromthefourth-yearofstudyandlaterareinterestedinimplementingtheirownideasas
realstart-upprojects,buttheydonothavethenecessarycompetences.Therefore,wecanconclude
thattheperspectiveapproachistoinvolveintraditionaleducationonlineresourcesthatcanbeseenas
theoreticalandpracticaltoolsforconnectingITstudentswithdifferentaspectsofrealmarketactivities.

Figure 2. Consideration to introduce new disciplines on innovation and entrepreneurship into the curriculum
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Fromanalysisofthestudents’projectswecanconcludethattheyhaveagoodcommunication
amongthemselves.Studentsinateamareawareofstrongandweaksidesofeachother.Thathelps
themtoquicklystartdevelopingtechnicalprojectsbydividingtheworkamongthemselvesinthe
mostefficientway.ByintroducingthecourseonentrepreneurshipforITstudentsweuseestablished
microsocialcommunicationconnections(Lundberg,2014)amongthemforleveragingofspreading
innovationideasintheirstart-ups.WefoundthatapreviousexperienceofITstudentsinsolving
technicaltasksinateamisaverygoodgroundforstart-ups.Theperspectiveresearchlaysinfinding
optimalwaystotakeadvantageofstudents’technicalmicrosocialmedium(teamsofstudentsfor
solvingtechnicaltaskscreatedintheirsocialmedium)tobooststart-ups.

FurtherresearchshouldbedirectedtowardsestablishingmoretrustedconnectionswithbigIT
companiesthroughinvolvingtheminVISactivities.
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