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1 Introduction 


Denmark as a country of solutions- an innovation agenda for the higher 
 education sector  


The  Danish  government  has  formulated  an  ambitious  vision  for  how  Denmark  can 
 become a hot- spot for innovation, building on the specific Danish innovation DNA. 


The  strategy  entails  that  Denmark  becomes  a  country  of  solutions  to  great  global 
 challenges such as clean water or sustainable energy to kick-start enterprise start-up, 
 job creation, and sustainable growth. The higher education sector can accelerate this 
 change,  and  the  250,000  Danish  students  constitute  a  unique  potential  resource  of 
 innovation  if  more  of  them  are  given  opportunities  to  gain  authentic  experiences 
 with innovation during their studies. This report has been prepared as a contribution 
 to the Danish innovation strategy for higher education. It builds on a global analysis 
 of emerging next practices in higher education institutions. 


The study first presents the overall rationale for why such a transformation process is 
 an  imperative,  but  also  an  opportunity  for  higher  education  institutions  to  rethink 
 their strategies, practices, and partnerships for an entrepreneurial campus-wide trans-
 formation. Though there is a growing recognition that innovation in practice can be 
 characterised as a collaborative learning process, the transformation of innovation to 
 teaching  and  learning  processes  remains  a  challenge  for  many  institutions.  Chal-
 lenge-based  innovation  often  requires  an  interdisciplinary  and  collaborative  effort, 
 but  many  higher  education  studies  are  still  presented  in  terms  of  disciplines  and  at 
 best with a multi-disciplinary perspective. 


Students may learn about innovation and entrepreneurship, or they can learn through 
 innovation.  Strong external partnerships can present a framework within which stu-
 dents can tackle complex challenges and develop new or improved artefacts for ―the 
 real  world‖.  Institutions  such  as  the  university  of  Aalto,  the  relatively  new  higher 
 vocational  centres  of  excellence  on  the  Netherlands  (CIVs),  and  MITs  global  sus-
 tainable  energy  initiative  MITE  in  the  USA  are  just  a  few  examples  of  innovative 
 institutional  practices.    Digital  technologies  and  in  particular  open  education  re-
 sources  can  accelerate  campus-wide  transformation  and  partnership  models  strate-
 gies that Stanford, MIT, and Georgia Tech for example have pursued. 


Strong institutional leadership is one part of the equation for developing an entrepre-
 neurial institutional culture. The other part is the involvement of staff, student repre-
 sentatives  and  external  stakeholders  in  formulating  the  vision,  the  implementation 
 framework,  and  targets.  Alumni  constitute  also  in  this  context  a  rich  resource  that 
 should not be forgotten. Among other crucial success factors are a culture and incen-
 tives that promote rich knowledge sharing, inter-faculty collaboration, experimenta-
 tion, systematic piloting, and recognition that change does not occur overnight; and 
 incentives and staff policies must be aligned with transformation targets.   


Accountability cultures that do not allow for learning and fail to openly address chal-
 lenges  hamper  an  institutional  innovation  culture.  This  applies  in  particular  to  ac-
 creditation and monitoring frameworks. However, a monitoring framework is needed 
 to track progress, to dynamically adjust efforts according to lessons learned, and to 
 ensure inter-ministerial coherence in innovation efforts.   


At a policy level a strong implementation framework supported by a task force with 
internal and external members can enable inter-institutional knowledge sharing, dis-
semination  of  the  global  emerging  and  rapidly  growing  knowledge  base,  develop-



(7)The international message is uniform and clear: an institution-wide innovation agen-
 da  for  the  higher  education  sector  is  a  multi-level  continued  and  complex  effort; it 
 requires commitment, but it is an effort that pays off for the students, for the society 
 both in economic and welfare terms, and for the diversity of institutions that already 
 have committed to a broader innovation agenda. 



2  Entrepreneurship and innovation in higher education  2.1  Introduction 


The  Danish  government  has  initiated a  number  of  structural  reforms  to  ensure  sus-
 tainable growth, welfare, and competitiveness in the years to come.  


As  a  small  open  economy,  Denmark  is  crucially  dependent  upon  companies  being 
 geared  to  changing  patterns  of  international  competition  and  cooperation,  and  the 
 renowned Danish welfare model could not have developed without ongoing innova-
 tion efforts. The ability to understand emerging demands and fuzzy trends and crea-
 tively and efficiently translate these to new solutions is what innovation is about- and 
 is also  what learning  is all  about. The  essence  of  higher education is  expertise, but 
 the  context  for  deployment  of  expertise  is  fundamentally  changing.  Today,  higher 
 education institutions  operate  in  a  world fundamentally  different from  when  higher 
 education institutions first were established – and that poses the question of whether 
 we  need  rethink  assumptions  about  the  purpose,  processes  and  outcomes  of  higher 
 education. 


Complex  challenges  and  emerging  opportunities  require  the  ability  to  situate  and 
 apply  deep  and  comprehensive  expertise  to  real  life  contexts.  The  government  has 
 therefore set ambitious education targets to raise the qualification levels of the Dan-
 ish population. However, as a new major initiative of the OECD shows (Schleicher 
 2011), formal qualification levels can be a poor and incomplete proxy for the type of 
 expertise needed in the society of today and tomorrow where entrepreneurial capaci-
 ty increasingly is called for in all professions, whether school teaching, nursing,  or 
 engineering.  


Complexity  and  change  can  be  imposed  upon  an  individual;  or  an  individual  can 
 explore,  exploit  and  impact  change  and  benefit  themselves  and  the  wider  society. 


This is the changing context of expertise, and shows why entrepreneurship education 
 is  now  reconsidered  as  a  much  broader  concept  and  as  a  key  competence  (OECD 
 2012). 


This report is a contribution to the Danish innovation strategy in a connected world.  


The  Danish  higher  education  system  is  today  highly  internationalised.  This  report 
 therefore draws on international lessons and practices and is written in English as the 
 basis for an open approach to re-situating entrepreneurship education as an integrat-
 ed feature of the Danish innovation strategy. 



2.2 The changing roles of higher education 


Entrepreneurial  and  innovative,  knowledge-based  economies  driven  by  talent  and 
creativity  are  increasingly  seen  as  the  pathway  to  sustainable  growth.  Innovation 
within nation-states is highlighted in both economic, education,  and social policies 
as fundamental to regional, national and international sustainable competitiveness, as 
countries reposition and re-structure in response to the global financial crisis and to 



(8)wider  societal  challenges  (Thorp  &  Goldstein)1.  The  OECD  has  even  argued  that 
 advanced economies such as the Danish should not waste the opportunity for trans-
 formative  change.  Transformative  change  is  also  a  matter  of  finding  new  growth 
 models that build on sustainability.  


In  many  ways  Denmark  has  competitive  advantages.  Denmark  is  often  at  the  very 
 top  of  international  innovation  benchmarks.  Both  the  public  sector  and  the  private 
 sector  have  launched  new  services  and  products  in  recent  years  through  user  and 
 employee driven forms of innovation and complementary to R&D-based models of 
 innovation. Open and collaborative forms of innovation- between the public and the 
 private  sector  and  between  companies  -  are  increasing  in  importance  in  a  Danish 
 context, and social innovation is becoming part of the agenda for a renewed public 
 sector.  Innovation  is  enabled  by  talented  and  creative  people.  That  situates  higher 
 education in the very core of a future-oriented innovation strategy for Denmark.  


There are a number of trends that will likely impact future demands in quantitative 
 and qualitative terms: 


  Current and future graduates will increasingly be leaving higher education 
 institutions to take jobs that may not exist yet. There is furthermore evidence 
 that Danish students will compete internationally in a rapidly changing glob-
 al job market – as the global talent pool is expanding (OECD 2012a). 


  With the advance of the internet and WEB 2.0 technologies, start-up busi-
 ness in all parts of our economy have new opportunities for international 
 market penetration, which some graduates have been quick to exploit. How-
 ever, globally the proportion of graduates with a tertiary qualification is rap-
 idly increasing – not least within science, technology and engineering. A 
 business idea that was innovative some years ago is likely to be under much 
 more international competition if it is not concurrently adapted and trans-
 formed (Shapiro & Divine). 


  Advanced technologies, in particular automation technologies, are beginning 
 to reshape labour markets for higher education graduates, both in the public 
 and in the private sector. Automation software is increasing in terms of ca-
 pacity so that it can undertake more advanced analytical work (Brown et al.). 


  Traditional assumptions about growth are being re-examined in the context 
 of a growing concern about global challenges pertaining to such issues as 
 climate, energy consumption, water, health, welfare, and youth unemploy-
 ment. Challenges may be seen as opportunities if Danish enterprises and the 
 public sector in collaboration with research environments can find new and 
 innovative ways to overcome the increased pressures on our natural re-
 sources and societal services.  


Policy  makers  are  therefore  looking  to  higher  education  institutions  to  undertake  a 
 broader  mission  in  society  (Forskningspolitisk  Råd,  Gibbs  &  Hannon).  Part  of  the 
 debate about the future role of higher education is also concerned with what gradu-
 ates should learn in order to be prepared for a more complex and rapidly changing 
 future. Different stakeholder groups advocate a number of generic competences that 
 students  should  acquire  regardless  choice  of  study  and  future  career  orientations. 


There  is  however  little  common  understanding  of  the  underlying  skills,  knowledge 
 and  competences  that  characterise  an  entrepreneurial  minded  individual,  or  what 
 recent research has identified as the Innovators DNA (Dyer et al., Patterson et al.). 


That is, while there is a shared recognition that professional expertise must still char-
acterise  higher  education,  general  and  personal  competences  and  capabilities  are 
growing  in  importance  regardless  of  future  career.  Among  the  general  capabilities 
proposed as important, the capacities for being both innovative and creative are seen 
as fundamental.  
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3  International experiences 



3.1 Broadening  the  definitions  of  entrepreneurship  and  innovation - EU 


Entrepreneurship education has been addressed by a several initiatives at EU level, 
 including:  


  The Oslo Agenda for Entrepreneurship Education in Europe (2006)2: 
 the Agenda provides concrete proposals which can be adapted by stakehold-
 ers in accordance with local contexts;  


  Reports and research on entrepreneurship education: ―Entrepreneurship In 
 higher education, especially within non-business studies‟ (2008), and ―Best 
 procedure project on education and training for entrepreneurship‟ (2002) 
 explore key issues regarding the teaching of entrepreneurship and identify 
 best practices and solutions.  


Moreover, the  Commission’s High Level Reflection Panels on Entrepreneurship 
 Education3  brought  together  policy  makers  at  European  and  national  levels  from 
 both the education and the enterprise departments with a view to facilitating the ex-
 change  of  best  practices  between  Member  States,  EEA  countries,  and  candidate 
 countries.  The  work  undertaken  by  the  High  Level  Reflection  Panels  on  Entrepre-
 neurship  Education  has  resulted  in  further  studies  and  recommendations,  as  entre-
 preneurship education policies are practices are still patchy in nature in the EU and 
 highly varied in quality. One of the issues raised is that policy frameworks tend to be 
 very  broad  and  without  specific  targets  and  indicators  to  track  progress  and  as  the 
 basis for adjusting implementation frameworks. 


In  April  2011,  a High  Level  Symposium  on  Entrepreneurship  Education took 
 place in Budapest.4 This symposium was dedicated to entrepreneurship education in 
 teacher education. Preliminary results of this study have been presented at the Sym-
 posium.  The policy strategies and initiatives mentioned above also touched upon the 
 issue  of  teacher  education  for  entrepreneurship  education.  However,  the  European 
 Commission  also  emphasises  that  the  provision  of  specific  education  to  teachers 
 remains insufficient (DG Enterprise 2007). The need for increased support to teach-
 ers and educators in several key areas has also been outlined in the Oslo Agenda for 
 Entrepreneurship Education in Europe, which recommends the following:  


  To provide education opportunities to teachers and link this to the national 
 curriculum reforms embedding entrepreneurship in curriculum;  


  Adopt innovative methods to train teachers in  entrepreneurship;


  Support the mobility of educators across Europe.  


A report from the European Commission from March 2012 concludes that entrepre-
 neurship  in  higher  education  has  a  positive,  measurable  impact  on  motivation  for 
 business  start-up,  on  developing  competences,  knowledge  and  skills  conducive  to 
 innovation,  and  on  employability.  The  report  recommends  that  entrepreneurship 
 should be integrated in all higher education programmes, and that it is important that 
 students acquire entrepreneurial competences through learning by doing (DG Enter-
 prise 2012). This illustrates that the concepts of ―entrepreneurship‖ and ―innovation‖ 


in recent years have developed from simply referring to a number of specific skills 
       


2 http://ec.europa.eu/enterprise/policies/sme/documents/education-training-entrepreneurship/index_en.htm 


3 http://ec.europa.eu/enterprise/policies/sme/promoting-entrepreneurship/education-training-entrepreneurship/reflection-
 panels/  


4 High Level Symposium on Entrepreneurship Education – Teacher Education as a critical success factor, Budapest, 7 – 8 
 April 2011: http://ec.europa.eu/enterprise/policies/sme/promoting-entrepreneurship/education-training-


entrepreneurship/teacher-education-entrepreneurship/index_en.htm  



(10)valuable  only  in  a  business  context  into  being  a  much  broader  set  of  meta-
 competences that can be utilised in all organisations and facets of life. A number of 
 specific trends have spurred this. 


In a European policy context entrepreneurship is part of the key competences that all 
 individuals should acquire through education and lifelong learning5.  This develop-
 ment is aligned with global tendencies as expressed by the World Economic Forum 
 (2009): ―We are defining (entrepreneurship) in the broadest terms and in all forms – 
 entrepreneurial people in large companies, in the public sector, in academia and, of 
 course, those who launch and grow new companies‖, and by the Kaufman Founda-
 tion (2007) , USA: ―Though entrepreneurship can involve […] invention, creativity, 
 management,  starting  a  small  business,  or  becoming  self-employed,  it  is  neither 
 identical with nor reducible to any of them.”  


One of the challenges in Europe is that many micro enterprises close when there is 
 no  successor.  Entrepreneurship  is  not  only  a  matter  of  starting  a  new  enterprise.  It 
 also  concerns  contributing  to  innovation  in  existing  enterprises  in  the  private  and 
 public  sector,  and  it  also  concerns  successfully  taking  over  and  driving  growth 
 through innovation in micro companies, as the case below illustrates. 


Innovation  is  not  just  a  question  of  business  creation  and  economic  growth.  More 
 recently  there  has  been  a  growing  policy  interest  in  innovation  within  the  public 
 sector, and in particularly the UK and the USA a range of new business are emerging 
 which build their business model on social value creation whilst also contributing to 
 employment creation. A growing number of higher education institutions are devel-
 oping social innovation programmes. 


The Lahti  University  of  Applied  Sciences (Finland)  created  a  programme  called 


―Business Succession School‖ linking students with business owners who are looking for 
 a successor. This is a training programme for universities of applied sciences, providing 
 students  with  the  skills  to  plan  and  run  a  controlled  transmission  of  the  enterprise  so 
 that they will be able to continue the profitable business and ensure business regenera-
 tion. This practice — piloted in the Lahti University of Applied Sciences  — is being ex-
 tended to ten other universities of applied sciences in Finland. 


The  Higher  Education  Social  Entrepreneurship  (HE  SE)  Awards  (UK)  was 
 launched  in  2009,  and  ran over  an 18  month  period  until  June  2011.  Of  the  initial  in-
 vestment of £1 million, £625,000 was awarded directly to social entrepreneurs through 
 financial awards. Awards were aimed at staff and students in higher education institu-
 tions  in  the  UK  who  have  an  entrepreneurial  solution  to  a  social  problem.  Apart  from 
 start-up  financial  support,  award  winners  were  offered  one-to-one  coaching  from  an 
 UnLtd  Development  Manager,  tailored  to  project  and  skills  development  needs.  They 
 also got access to a network of experienced business professionals from all sectors, who 
 volunteer  to  provide  direct  one-to  one  mentoring  and  specialist  services  such  as  legal 
 advice.  


Unlocking the potential of social entrepreneurship in higher education1


A study from Sweden from 2009 shows that entrepreneurship is offered in the broader 
 context of innovation in around 20 programmes and 40 courses. At an advanced level 
 there are just a few courses and programs. Innovation based programmes are offered 
 from institutions such as  the university College in Gävle, Karlstad University, Mälarda-
 len‘s University College, and at the tertiary vocational colleges. Innovation components 
 are found in arts programmes, music, dance, and film, in engineering programmes 
 linked to product design, and in health across the entire higher education sector. Ble-
 kinge Technical College was at the time planning a new course for researchers in inno-
 vation methodologies. New master‘s programmes were also in the planning stage in 
 interaction design and in product and service innovation.  The College in Dalarna was 
 planning a new course with focus on innovation in health care and in cultural tourism.  


Hôgskoleverket 2009 



(11)It is increasingly recognised that innovation and entrepreneurship cut across sectoral, 
 industrial and professional boundaries, because innovation often depends upon col-
 laborative processes.  The innovation potential in one sector, industry or profession 
 may well depend on the capacity and innovation attitudes in other sectors. A repre-
 sentative  of a large  Danish  company  states:  ―The  education  institutions  should  not 
 just aim to promote innovation in companies. It is too narrow. We also need an in-
 novative public sector - an innovative society as a whole. They are interlinked”. 


Innovative and entrepreneurial capability is a product of skills, knowledge and atti-
 tude, all within a context. Skills often mentioned as important are creativity, adapta-
 bility, networking, and result orientation. Knowledge is both a matter of deep disci-
 pline  based,  and  increasingly-  interdisciplinary  knowledge  that  can  be  applied  for 
 practical purposes.   


In 2012 a survey was initiated by the European SPACE network‘s Entrepreneurship 
 Committee  and  within  the  EU-funded  project  House  of  Entrepreneurs,  in  order  to 


‗take the temperature‘ of entrepreneurship education in 280 higher education institu-
 tions in the EU (European House of Entrepreneurship).  


Most of the institutions that responded offered short-cycle, medium-cycle and long-
 cycle higher education across several disciplines. The survey shows that among the 
 responding  HEs,  91%  offer  curricular  or  extra-curricular  activities  focusing  on  the 
 development  of  entrepreneurial  behaviour,  skills  and  mindsets.  About  half  of  the 
 respondents  offer  courses  that  can  be  credited  to  students‘  degrees  regardless  of 
 which faculty/discipline they are connected to.  


Main  extracurricular  activities  offered  are  seminars/workshops  (55%),  business 
 plan/venture capital competitions (53%) and company visits (53%).  


The  EU  survey  reveals  that  most  of the institutions (55%)  have  a  rich  exchange  of 
 curriculum  and  teaching  methods  between  HEIs,  but  fewer  have  formalised  ex-
 changes of good practice. Of those that have some sort of formalised exchange, the 
 majority  import  good  practice  on  a  national  level.  About  one  third  get  inspiration 
 from abroad in a formalised way. It seems to be a clear tendency that the longer the 
 institutional experience with entrepreneurial education, the more formalised the ex-
 change of experience. 


Most of the institutions that responded have specific goals for entrepreneurship. The 
 most common goals are ―to inspire students toward seeking an entrepreneurial career 
 or life‖ (81%) and ―to foster entrepreneurial behaviours, skills and mindsets‖ (71%). 


An interesting fact is that 48% of the institutions want ―to embed awareness of en-
 trepreneurship through all the curricula provision‖. This means that entrepreneurship 
 should be present in all programmes according to the respondents, not only in spe-
 cially designed courses. This was also concluded by the European Commission in its 
 impact analysis from 2012. 


Nursing – Arizona State University, U.S. 


The  College  of  Nursing  and  Healthcare  Innovation  at  Arizona  State  University  has 
teamed up with the College of Design and Hugh Downs School of Human Communica-
tions to create a  programme where students from very different strands come together 
to  find  new  ways  to  problem  solving  and  innovation  in  healthcare.  The  programme 
accepts  both  nursing  and  non-nursing  students,  who  participate  in  an  intense  pro-
gramme  where  learning  is  team-based  and  practice-oriented  and  where  healthcare  is 
approached  from  different  angles,  hereunder  business,  technology,  leadership  and 
system design. 



(12)Several European studies have been undertaken about  different aspects of entrepre-
 neurship  education,  framed  by  a  broadening  focus  on  innovation.  Entrepreneurship 
 in  higher  education  should  contribute  to  all  students  developing  entrepreneurial 
 mindsets regardless of programme choice and qualification levels (Hofer et al.). Dif-
 ferent initiatives to stimulate interest have been implemented across the EU based on 
 different underlying models such as the French and the UK cases below show: 


Though a number of institutions in the EU have adopted new pedagogical approach-
 es  to  accommodate  for  a  wider  approach  to  entrepreneurship  (Technopolis),  there 
 tends to be a gap between the underlying theories and models of innovation and how 
 it is translated into organisational and pedagogical practices (Blenker et al., Shapiro 


& Lauritzen). The issue of bringing to scale and mainstreaming in a systemic manner 
 remains.  If  more  students  are  to  acquire  entrepreneurial  mindsets,  then  experience-
 based, interdisciplinary, and problem based teaching and learning models are crucial, 
 as it will be discussed in some of the following chapters.   


The Swedish short cycle higher education programmes – kvalificerat yrkesutbildning 
 -  is  an  example  of  a  country  wide  approach to  driving  regional  innovation  through 
 another type of education design. The programs span a range of industries from hard 
 core technological fields to music and creative industries.  The programmes are de-
 veloped in close partnership with regional industries and authorities within a national 
 governance framework. It is also highly flexible in terms of the type of providers that 
 can be accredited to offer the programmes. 


UK The introduction of successive rounds of government funding for universities significantly 
 impacted  institutional  behaviour  and  new  developments  in  supporting  enterprise  and 
 entrepreneurship  in  a  broader  definition,  including  curricula  innovation.  The  UK  land-
 scape  has  changed  immensely  and  there  has  been  huge  growth  in  supply,  in  engage-
 ment and in demand. Now the significant majority of higher education institutions in the 
 UK  (estimated  around  80-90  90%)  are  engaged  in  the  provision  of  different  forms  of 
 entrepreneurship  education  to  their  students,  though  at  times  only  as  extra-curricular 
 activities.  


UK- linking entrepreneurial students and SMEs  


Enternships.com  provides  an  online  platform  to  match  students  and  graduates  looking 
 for  work  placements  with  SMEs  looking  for  entrepreneurial  interns  or  'enterns'.  Since 
 formally launching in 2009, more than 4,000 companies in over 20 countries have used 
 Enternships to find graduate talent, including companies like Groupon, PayPal and well-
 known  business  figures  like  James  Caan  and  Peter  Jones  of  Dragons  Den  and  Martha 
 Lane Fox of LastMinute.com.  


http://www.enternships.com/en/site/about 


The  Observatory  of  Pedagogical  Practices  in  Entrepreneurship,  Observatoire 
 des  Pratiques  Pédagogiques  en  Entrepreneuriat  (OPPE),  functions  as  resource 
 centre  for  professors,  educators,  higher  education  institutions  and  entrepreneurship 
 support  structures.  Its  main  goal  is  to  promote  and  enhance  an  entrepreneurial  spirit 
 within  the  education  system.  OPPE  is  an  information  data  base  on  entrepreneurship 
 education in secondary and higher education that facilitates development of and learning 
 from  good  practice  in  teaching  methods,  contents  and  pedagogical  tools.  OPPE  was 
 founded in 2001 by the French ministries of research, education, economy, industry and 
 SMEs and a broad range of stakeholders including the French external corporate ventur-
 ing  association,  and  higher  education  institutions.  The  annual  budget  is  approximately 
 EUR 150,000; two full-time staff are involved. Working groups exist in various fields and 
 benefit  from  the  contribution  of  numerous  professionals.  OPPE  provides  on-line  infor-
 mation on around 300 entrepreneurs, on around 300 entrepreneurship education initia-
 tives in higher education, on more than 100 entrepreneurship education actions in sec-
 ondary  education,  and  on  30  initiatives  that  involve  secondary  and  tertiary  education 
 institutions. Also, more than 30 on-line pedagogical tools are downloadable. On a yearly 
 basis, OPPE organises conferences to generate and develop new pedagogical ideas and 
 to facilitate networking amongst professors, educators and other stakeholders.  


Observatoire de pratiques Pedagogigues en Entrepreneuriat 



(13)Crossing  boundaries  between  disciplines  and  collaboration  with  the  external  envi-
 ronment are essential elements in building enterprising abilities. Getting real entre-
 preneurs involved as part of the learning environment can make up for the current 
 lack of practical experience among higher education teachers. One of the ways for-
 ward, which is seen in many US higher education institutions, is a closer collabora-
 tion with alumni, whether they are employed in companies with a central innovation 
 function  or  are  successful  growth  entrepreneurs.  Alumni  can  also  provide  valuable 
 contributions  to  development  and  revision  of  programmes.  Alumni  remain  an  un-
 derutilised resource in Denmark 


A  broader entrepreneurial framework  requires  commitment  and appropriate teacher 
 qualifications, which is also perceived as a key issue by interviewees, particularly if 
 in order to bring to scale and mainstream practices (NESTA 2008). If teachers are to 
 design programmes with more authentic opportunities for students to engage in chal-
 lenge-based  innovation,  teachers  need  additional  competences  apart  from  subject 
 matter expertise. Several interviews mention the lack of incentives for teachers who 
 wish to engage in new approaches to entrepreneurship education (Kauffman Founda-
 tion). In this connection several institutional leaders and practitioners who have suc-
 cessfully kick-started and implemented a broad based entrepreneurial culture at their 
 institution underline the need for allocating specific funding to experiment with new 
 forms  of  interdisciplinary  action-  and  challenge-based  approaches  to  developing 
 students‘ entrepreneurial mindsets (GHK). It is both a matter of rethinking budgets 
 in support of institutional transformation and a matter of public programme funding 
 or funding from foundations.  



3.2  Emerging  trends  in  entrepreneurship  education   outside the EU 


Institutional  transformation  to  an  entrepreneurial  culture  requires  experiementation. 


A high stake accountability culture where funding and promotion depend upon how 
 institutions and individuals are ranked does not align well with an innovation culture.  


Quality  assurance  processes,  and  especially  external  quality  assurance  processes 
 such as accreditations, are usually connected to demands for at times rigid accounta-
 bility processes (European University Association). Several sources point out that it 
 is difficult not to fall into the trap of ―playing it safe‖, developing a zero fault culture 
 and  creating  structures  that  hamper  risk  taking  and  experimentation.6  Thus,  institu-
 tions and agencies have to balance many factors of the way quality is approached on 
 the one hand and institutional innovation culture on the other.  


The  debate  on  high  stake testing  and the  criteria  for accreditation is  not new (Tep-
 per). However, if higher education is to be transformed so that it genuinely provides 
 a learning environment and a culture that foster innovation, then accreditation, moni-
       


6Interview with Proefssor Philip Brown, Cardiff University, co-author of The Global Auction - The Broken Promis-
 es of Education, Jobs, and Incomes (2010) 


Short cycle higher education degree programs for the Swedish paper cluster. In 
Karlstad, Sweden, the Paper Province coordinates and develops cooperation between 
participants in the pulp and paper technology business in Värmland, northern Dalsland 
and the county of Örebro in central Sweden. The cluster is one of Europe‘s largest clus-
ters of competence in pulp, paper and packaging. Around 200 companies with approxi-
mately 12.000 employees are active in the sector. Karlstad Technology Center has been 
in operation since 2004. The college has gradually developed further education techni-
cians and engineers programs and other services central to the innovation performance 
of the industry. The KY programmes are partially practice based. In the enterprise-based 
training periods, students work on real-life problems and challenges in industry to learn 
to apply inter-disciplinary methods in practice. Many KY programmes have embedded 
innovation and design in the curriculum. 



(14)toring and exam forms have to be thoroughly addressed, as expressed by an expert in 
 a European debate. 


The Annex includes a first proposal for an indicator framework, and also some ex-
 amples of how self- assessment can be developed and used in a pedagogical context. 


Internationally a growing number of institutions are working on developing digitally 
 based learning portfolios. 



3.2.1  China 


In  China  universities  are  looking  into  new  ways  to  enhance  student  learning  and 
 research experience with a view to promoting entrepreneurship and innovation, par-
 ticularly  because  the  rapid  growth  of  graduates  with  a  tertiary  qualification  poses 
 challenges in the labour market. Especially the elite universities are moving towards 
 an interdisciplinary approach. Students are encouraged to take courses, even majors, 
 in  fields  outside  of  the  universities‘  strong  areas,  such  as  business  management  in 
 engineering-oriented  institutions.  Partly  as  a  result  of  the  rapid  growth  in  Chinese 
 higher education, graduate placement has become a critical issue facing colleges and 
 universities.  In  response,  one  of  the  policy  initiatives  adopted  by  the  Chinese  gov-
 ernment is for higher education institutions to emphasise entrepreneurship education.  


In 2002, the Ministry of Education launched a pilot programme on entrepreneurship 
 education  in  nine  prestigious  higher  education  institutions  in  China.  Since  then, 
 many colleges and universities have adopted this innovation in education. However 
 as  a  whole,  standardised exams  as  an  admission  mechanism  continue to  emphasise 
 codified knowledge and overlook students‘ creativity. Once admitted, students have 
 limited  choice  and  autonomy  in  selecting  courses  and  directions  of  research,  apart 
 from in the elite institutions. They have few opportunities to engage in joint research 
 with  outside institutions such  as  enterprises.  Higher  education curricula as  a  whole 
 tends to be narrowly designed and delivered, rather than covering a broad range of 
 knowledge, skills and competences linked to problem solving. A global conference 
 organised  jointly  between  UNESCO  and  the  Chinese  government  in  spring  2012 
 nevertheless suggests that the broader innovation agenda in particular is beginning to 
 impact short cycle and medium cycle professional education in China.7



3.2.2  USA 


Entrepreneurship  education  became  a  visible  component  in  business  schools  in  the 
 early 1970s. The University of Southern California launched the first MBA in entre-
 preneurship  in  1971,  followed  by  the  first  undergraduate  concentration  in  1972. 


From there the field of entrepreneurship began to take root. By the early 1980s over 
 300 universities were offering courses in entrepreneurship and small business start-
 up, and by the 1990s that number had grown to 1,050 universities and colleges. 


In  the  late  1980s  the  concepts  of  entrepreneurship  education  began  to  evolve  with 
 more  emphasis  on  know-how  and  know-who,  the  latter  being  about  the  relational 
 aspects  of  entrepreneurial  processes.    Today,  a  range  of  interdisciplinary  pro-
 grammes have been implemented designed for students of arts, health, engineering, 
 and science. Whereas some programmes focus on business start-up and growth, en-
 trepreneurship programmes have also become wider in scope in the USA with em-
 phasis  on  how  higher  education  can  contribute  to  the  development  of  knowledge, 
 skills and competences conducive to an enterprising economy  - or what in the USA 
 has been called 21st century skills. 


If we want vibrancy, vitality and variety in our institutions, should we not take steps to 
 ensure that our quality evaluation procedures match these aims? Should we not allow for 
 a certain degree of chaos and interdisciplinarity to promote creativity and innovation?  


Dr. Andrée Sursock, Accreditation and quality Culture 



(15)It  is  not  just  universities  that  contribute  to  innovation  and  entrepreneurship  in  the 
 USA. The impact of community colleges on new business creation is enormous. It is 
 estimated that the USA has 1,200 community colleges with a total student population 
 that represents 46% of all US undergraduates (around 11.5 million community  col-
 lege students). They serve students seeking a 2-year degree, those who want to trans-
 fer to a 4-year programme, and those interested in vocationally-oriented programmes 
 or 9-12  week non-credit courses like FastTrac, not to  mention all the students who 
 simply take spot courses to fill knowledge gaps.  


An increasing number of community colleges are transforming programmes to drive 
 a  regional  entrepreneurial  economy,  as  community  college  leaders  recognise  their 
 role in preparing students to be able to create jobs. Because of their ability to reach a 
 large  number  of  people,  President  Obama  has  been  quite  explicit  about  the  role  of 
 community  colleges  as  drivers  of  growth,  and  community  colleges  have  become 
 major partners in Start Up America8.  


As part of their commitment to the Startup America Partnership, community colleg-
 es, through the American Association of Community Colleges (AACC), launched a 
 pilot programme to establish a Virtual Incubation Network at 11 colleges in 11 states 
 in collaboration with the National Association of Community College Entrepreneur-
 ship (NACCE) and the U.S. Small Business Administration. NACCE, as a founding 
 affiliate of the Startup America Partnership, has also launched a  President‘s for En-
 trepreneurship  Forum  programme9  to  help  leaders  of  170  community  colleges 
 throughout  the  country  to  increase  the  focus  on  entrepreneurship  at  their  institu-
 tions.10  


      


8 Start-Up America Initiative: http://www.s.co/ 


9 http://www.nacce.com/?page=Commitments 


10 See for example Innovation and Job‘s Accelerator Challenge 
 http://www.grants.gov/search/search.do?mode=VIEW&oppId=96013


Babson College, located in Wellesley, Massachusetts, is recognised internationally for its 
entrepreneurial  leadership  in  a  changing  global  environment.  Babson  has  over  time 
adopted a challenge-based approach to entrepreneurship rather than teaching entrepre-
neurship as a discipline. That implies that undergraduate students work on real-life prob-
lems  from  day  one.    The  multi-disciplinary  pedagogical  approach  adopted  for  entrepre-
neurship builds on principles that entrepreneurship can be applied in a range of circum-
stances and situations other than new ventures, is a powerful societal change agent, and 
that it provides for the simultaneous consideration of social, economic, and environmen-
tal issues. 



(16)In addition to programmes and courses focused on preparing the future entrepreneur 
 or  intrapreneur,  programmes  are  also  beginning  to  target  those  who  manage  entre-
 preneurs in organisations; potential resource people (accountants, lawyers, managers 
 in  the  creative  industries).    In  the  community  college  system  there  are  a  variety  of 
 programmes and courses. Some target small  business owners specifically and start-
 up of small businesses, and a range of programmes and courses have been developed 
 with  focus  on  raising  the  creative  and  innovation  content  in  products  and  services 
 from  crafts  to  the  food  industries,  as  a  way  to  drive  innovation  in  the  economy 
 (Sandeen & Hutchinson).  


The  sustainability  agenda  is  another  driver  of  innovation  in  the  higher  education 
 system in the USA. 


The third sector has always been a feature in the US economy. Social innovation has 
 become prominent in higher education, as programmes and as a framework for offer-
 ing students authentic learning opportunities – contributing to solving ―wicked prob-
 lems‖ or contributing to raising students‘ global social awareness.  Georgia Tech is 
 one example of an institution that has implemented entrepreneurial activities which 
 specifically focus on social value creation through technological innovation. 


Successful start-up - US Community College system 


There  are  many  examples  of  community  college  entrepreneurship  education  that  go 
 beyond  classes  for  credit  to  hands-on  experience  and  support  for  entrepreneurship. 


Lorain County Community College in northeastern Ohio has developed a model for en-
 trepreneurship education and early-stage funding for startups. Lorain‘s on-campus incu-
 bator  has  advised  more  than  2,600  entrepreneurs  and  formally  mentored  over  100 
 companies through its Innovation Fund, a pre-seed fund that has awarded $5.6 million 
 to 80 early-stage, technology-based companies. The LCCC effort is seen as so effective 
 that  the  Kauffman  Foundation  awarded  a $1  million Innovation  Fund America  grant  to 
 scale the model to more schools around the country and to build a national network to 
 support them. 


Edison Community College in Ohio, in turn, partners with the city´s small business de-
 velopment centre and offers to its students an entrepreneurship boot camp. Many small 
 business development centres actually operate on community college campuses.  


UCLA Extension 


The  Design  Communication  Arts  Program  at  UCLA  Extension  recently  developed  two 
 courses in the area of innovation: ―Integrative Thinking‖ and ―Your Idea as Innovative 
 Solution.‖  The  courses  challenge  students  to  combine seemingly  disparate  elements  in 
 new ways, work with opposing ideas, carry out rapid prototyping through physical pro-
 jects, and learn the process of ―failing often‖ to move toward innovative solutions. These 
 courses not only target design students, but are appropriate for students from all disci-
 plines.  Both  courses  aim  to  create  students  as  ―T-Shaped‖  people,  described  by  Tom 
 Kelley in The Ten Faces of Innovation. This type of person is not overly specialised, but 
 has broad and empathetic skills across disciplines, as well as deep knowledge in specific 
 areas (Breadth + Depth). Martin adds the idea of movement to this model to create an 
 ability to move between deep and broad-based information in order to realise opportuni-
 ties. 


Haywood  Community  College  (HCC)  in  Clyde,  North  Carolina,  has  built  a  Research 
 Demonstration House on campus in cooperation the USDA Forest Products laboratory as 
 a model of sustainable building practices, low impact development, and green building 
 technology. The aim is for two year associate degree programmes to build on experien-
 tial learning in order to drive business start-up and innovation opportunities in existing 
 industry through energy efficient technologies. The programme has a distinct communi-
 ty orientation in that it also  covers aspects linking affordable housing with green build 
 technologies. The college received the top ranking in North Carolina and placed 19th in 
 the  nation  in  the  Waste  Minimisation  category  in  the  RecycleMania  2010  competition. 


RecycleMania,  a  friendly  competition  and  benchmarking  tool  for  college  and  university 
recycling  programmes,  promotes  waste  reduction  activities  to  their  campus  communi-
ties.  The green campus focus is part of the institutional strategy to embed green inno-
vation in all parts of the institution. 



(17)In recent years the Kaufmann Foundation has played an enabling role in transform-
 ing entrepreneurship education in many institutions and through collaborative initia-
 tives,  in  order  to  present  students  with  opportunities  to  learn  in  ways  that  emulate 
 challenge-based innovation  by  being  presented  with  problems  that require  a  ―novel 
 solution under conditions of ambiguity and risk‖.11


The  Kaufman  Foundation  has  also  for  many  years  played  a  prominent  role  in  pro-
 moting  innovation  in  entrepreneurship  education  in  the  USA  through  studies  and 
 publications  and  by  funding  a  number  of  transformative  initiatives.  One  of  these 
 initiatives has a global scale: 


The health sector in the USA has been under increasing innovation pressure, particu-
 larly due to rising costs. The National Council for Nursing is very active in innova-
 tion policies- also to promote nursing innovation career opportunities: 


      


11 https://www.ncsbn.org/1927.htm 


Ideas To Serve (I2S) competition 


The I2S is for current Georgia Tech students and recent alumni who have a very  early 
 stage product/service idea or venture concept that is focused on creating a better world. 


The  I2S  is  a  competition  of  ideas;  where  creativity,  imagination,  and  technology  are 
 applied to: 


 Solving community and social issues (for example reducing the effects of pov-
 erty, alleviating hunger, promoting physical and psychological health and well-
 ness); and/or  


 Sustaining our environment (for example improved water management, im-
 proved air and water quality, reduction of the rate of depletion of natural re-
 sources, developing alternate sources of energy).  


These ideas should eventually lead to sustainable organisations that are able to generate 
 sufficient income flows to provide returns for investors (in case of for-profits) as well as 
 to sustain over time the mission of the organisation (for both for-profits as well as non-
 profits).  Simply  put,  organisations  today  need  to  be  focused  on  the  triple  bottom  line 
 and be concerned with economic, social and environmental return on investment. In the 
 I2S Competition, teams develop an idea/concept, an initial business model, and a feasi-
 bility analysis. The idea must be based on either an innovative approach/technology to 
 solving a social problem or the use of technology to sustain the environment.  


http://www.ile.gatech.edu/i2s/index.html 


Kaufman Global Scholars Program, USA 


The Global Scholars Program is a recently launched six-month course for students who 
 have just graduated from their ordinary college programmes. The students are carefully 
 selected  to  study,  exchange  ideas,  and  work  with  entrepreneurial  experts.  Students 
 meet  and  engage  with  leading  scholars  and  thinkers,  policy  leaders,  innovative  re-
 searchers,  and  business  founders.  They  learn  from  fellow  aspiring  entrepreneurs  from 
 other countries who likewise aim to build companies with global vision and global reach. 


They learn to think systematically about entrepreneurship and visit leading universities 
 to  exchange  ideas  with  faculty,  students,  and  those  engaged  in  innovative,  entrepre-
 neurial work. 


http://www.kauffman.org/entrepreneurship/kauffman-global-scholars-program.aspx  


NCSBN Nursing 


The  National  Council  for  State  Board  of  Nursing  have  developed  a  tool  kit  to  promote 
innovation in nursing education. In order to create an educational system that is respon-
sive to a challenging and changing environment, we need to transform the culture within 
nursing education from one that is traditional, safe, and rooted in the past, to one that is 
innovative, audacious and guided by the future.  Innovators take risks, make mistakes, 
and persevere. Perhaps, the first step in promoting innovative practices is giving permis-
sion for faculty to take risks and make mistakes. Faculty need to be the leaders in this 
process.  Institutions should provide incentives and rewards for innovative teaching. 



(18)Arizona State University is well known for its broad innovation agenda applied to all 
 programs they offer- including nursing. The case below is just one example of how 
 the University is approaching the innovation agenda for practice based professions, 
 and also as a means to create attractive career pathways to a nursing career, accord-
 ing to the university. 


Rising costs of higher education combined with rising unemployment among higher 
 education  graduates  and  the  financial  crisis  have  provoked  a  major  debate  in  the 
 USA about how the USA can reposition higher education on the path to innovation 
 and  entrepreneurship.    The  recent  Kaufmann  publication  (2012) College  2.0:  An 
 Entrepreneurial Approach to Transforming Higher Education challenges  and show-
 cases ambitious ideas for reinventing higher education, focused on making better use 
 of technology, developing a culture of measurement and performance incentives, and 
 creating smarter regulation: 


Practice driven health care Innovation 


Arizona State University is one of the institutions in the USA offering nursing education, 
 and  linked  to  its  education  activities  is  the  Nursing  and  Healthcare  Innovation  Unit.  It 
 teamed up with the College of Design and the Hugh Downs School of Human Communi-
 cations  to  offer  a  new  professional  programme  aimed  at  creating  innovators  who  can 
 transform  the  way  problem-solving  and  innovation  occur  in  healthcare  practice.  Unlike 
 traditional approaches to nursing, this programme teaches both nursing and non-nursing 
 students  to  think  beyond  the  status  quo  by  encouraging  them  to  approach  systemic 
 issues in healthcare from multiple perspectives involving users and deploying technology 
 in the service design.  Students participate in four-to-five day immersion sessions at the 
 beginning of each semester, followed by two-day sessions mid-semester. The rest of the 
 coursework is delivered over the Internet, using voiced-over lectures, discussion boards, 
 and other online course delivery and management tools.  


http://nursingandhealth.asu.edu/mhi  


College 2.0 Transforming Higher Education Recommendations 


 Tackle campus-level obstacles to innovation.  


Faculty should be considered as enablers of innovation and provided incentives such 
 as research funds to encourage development of innovative teaching models and rel-
 evant partnerships in support of this. 


 Rethink accreditation.  


Accreditation should place the fewest possible restrictions on both new and existing 
 providers to encourage innovation. It should focus much less on inputs and much 
 more on outcome measures, such as student performance and loan default rates. 


Online learning should be largely deregulated as long as minimum course-level out-
 comes are specified.  


 Streamline state and federal regulations to improve outcomes.  


States should relax existing rules to make it easier to start charter colleges, includ-
 ing community colleges. Like K-12 charter schools, charter colleges should be given 
 great flexibility in exchange for improving student outcomes. Also, Pell grants for 
 low-income students should be staggered, providing fewer dollars up front and more 
 as students advance toward degree completion. Colleges' and universities' eligibility 
 for enrolling students who receive federal loans should be tied to bringing down 
 costs.  


 Improve incentives to boost academic productivity.  


Universities should identify and financially incentivise those professors whose time 
 would be more productively spent in the classroom rather than conducting and pub-
 lishing scholarly research.  


 Fill information gaps about student-learning and job-market outcomes.  


To provide prospective students - and taxpayers - better metrics to assess higher 
 education institutions, all states should provide information on labour market out-
 comes by creating "unit record" data that link information on individual students' 
 college experience to how they fare in the job market.  


 Overcome barriers to taking innovative models to scale.  


Clear and accessible information about prices and student outcomes, both in the 
classroom and in the labour market, will introduce greater competition in the higher 
education sector, creating more opportunities for new entrants to introduce new 
models and take the most successful ones to scale. 



(19)The following cases give some examples of how challenges identified are addressed 
 by specific institutions in the USA. It should be noticed how digital technologies for 
 these institutions in combination with open education resources (OER) play a central 
 role in promoting a more open collaborative culture, also to attract and service new 
 learners  in  flexible  and  affordable  ways.  MIT,  Stanford,  Georgia  Tech  and  other 
 prestigious  universities  and  consortia  of  community  colleges  are  pursuing  similar 
 strategies. 


 Ways to lower institutional barriers to innovation: Olin College 


1. Strategic institutional coalitions— such as Claremont Consortium, Five Colleges, Inc. 


to  stimulate  innovation  from  the  creative  tension  between  institutions  with  different 
 cultures and approaches to innovation. 


2.  Co-opted  accreditation  processes—Rather  than  debate  or  battle  with  accreditation 
 processes  or  organisations,  develop  partnerships  that  embed  accreditation  and  the 
 accreditors  in  the  development  and  deployment  of  innovation.  In  other words, do  not 
 make after-the-fact conformance with existing criteria a limiting factor. Instead, partner 
 with  the  agency  to  ensure  that  the  innovation—no  matter  what  its  level  of  success—


does not jeopardise the institution‘s ability to function. In fact, this approach may lead 
 to more proactive and value-added accreditation functions. 


3.  Embedded  experimentation—Make  curricular  and  programmatic  changes  expected 
 occurrences, encouraged and rewarded by the institution. Conversely, question the lack 
 of the activity by individuals who avoid this aspect of institutional life. The responsibility 
 for  embedding  experimentation  lies  with  the  leadership  who  should  employ  the  three 
 principles: 


a. seek out new ideas and try new things, 
 b. do it on a scale where failure is survivable, and 


c. seek out feedback and learn from your mistakes as you go along. 


These principles imply three critical institutional characteristics— expectation of innova-
 tion, rational risk assessment, and enlightened management. 


Developing an institutional learner-centred culture of innovation 


The University of Minnesota Rochester (UMR) is the newest campus of the Univer-
 sity  of  Minnesota.  The  University  has  developed  a  strong  inter-disciplinary  culture  of 
 innovation.  An  example  is  a  BS  in  health  sciences  (BSHS),  developed  across  several 
 campuses and in close partnership with the Mayo Clinic. The BSHS is a four-year pro-
 gramme  which  admitted  its  first  students  in  Fall  2009,  and  has  grown  to  about  240 
 students.  UMR  has  no  departments.  A  single  academic  unit,  the  Center  for  Learning 
 Innovation (CLI), houses all faculty and instructors who teach in the BSHS. 


Faculty and instructors across disciplines in the CLI design, implement, and deliver an 
 integrated  curriculum  that  emphasises collaboration,  communication,  group work,  and 
 making  connections  across  the  curriculum.  Classroom  activities  are  built  to  engage 
 students actively in constructing knowledge. Classroom technology facilitates collabora-
 tion  and  active  engagement.  Laptops  provided  to  all  undergraduate  students  at  UMR 
 give  instant  access  to  the  curriculum  inside  and  outside  the  classroom.  A  curriculum 
 development  system,  iSEAL,  facilitates  faculty  and  instructor  collaboration  in  the  de-
 sign, implementation, and delivery of the curriculum. 


Data-driven  research  on  learning:  CLI  faculty  conduct  data-driven  research  on 
learning.  Research  is  translated  into  the  classroom  as  part  of  continuing  curriculum 
improvement.  The  curriculum  development  and  assessment  system,  iSEAL,  has  been 
designed  to  collect  student  usage  and  assessment  data  in  real  time,  which  will  yield 
extensive longitudinal data over the ensuing years. These data will serve as the founda-
tion  for  the  development  of  learning  analytics  at  UMR  to  tackle  the  multidimensional 
and complex problem of student retention and achievement. Key factors in the ultimate 
success of UMR‘s model are faculty and staff who realise the potential of implementing 
a cohesive curriculum as opposed to a collection of independent courses. 



(20)The report about College 2.0 transformation from Kaufman Foundation with the case 
 examples above was created as part of a Kauffman Foundation retreat in December 
 that brought together a panel of 30 education analysts and practitioners to examine 
 the challenges facing higher education and generate ideas to overcome them.  



3.3  A changing landscape - managing complexity 


The figure below illustrates how a more complex external environment characterised 
 by rapid change and a high degree of uncertainty is beginning  to shape a changing 
 paradigm  for  higher  education.  The  figure  also  illustrates  some  of  the  tension  and 
 choices that have to be made in higher education systems if innovation is to genuine-
 ly underpin a culture of innovation 


Learner-centred innovation through ICT – Personalised Learning 


Emerging  technologies  not  only  provide  data  to  institutions  that  can  enable  learner-
 centered innovations. Part of the learner-centred model is also that students can see the 
 data and consequently have the opportunity to become a more self-efficate learner. 


What  follows  are  examples  of  technologies  that  can  improve  student  performance  of 
 students and create data that can help build better systems. 


OLI, at Carnegie Mellon University brings together evidence-based research in learning, 
 science,  and  technology  to  create  web-based  learning  environments.  All  courses  are 
 online and free of charge. The courses are offered in student-centered learning environ-
 ments and have measurable learning objectives and built-in tools to support students in 
 achieving them. Each course contains small amounts of explanatory text and many ac-
 tivities that capitalise on the computer‘s capability to display digital images and simula-
 tions and promote interaction. Many of the courses also include virtual lab environments 
 that encourage flexible and authentic exploration. The aspect of OLI that most expresses 
 the precision education ethos is its embedded ―mini-tutors.‖ These intelligent tutors are 
 computerised learning environments that provide context-specific assistance throughout 
 the  problem  solving.  OLI  also  includes  instructor  and  student  dashboards  so  that  both 
 can  have  real-time  feedback  on  how  and  why  learning  is  occurring.  The  ―mini-tutor‖ 


generates robust data on how learning is actually happening across students, which can 
 be used to improve individual performance and enhance course design.  


Another  example  of  personalisation  in  the  process  of  course  enrolment  is  provided  by 
 Saddleback College, in the  South Orange County Community College District of Cali-
 fornia, which enrols nearly 40,000 students. Saddleback has developed software called 
 SHERPA, or Service-Oriented Higher Education Recommendation Personalization Assis-
 tant.  SHERPA  works  similarly  to  the  recommendation  services  on  Netflix  and  Amazon. 


Student  preferences,  schedules,  and  courses  can  be  stored  to  create  profiles  that  are 
 responsive to student needs. 


Building on SHERPA‘s course selection tools, Purdue University developed Signals, an 
early warning  system  for  college course-taking  success.  The  Signals  software monitors 
students‘ behaviour patterns and academic performance to determine if they are at risk 
of earning a low grade, and allows faculty to intervene with suggestions on actions they 
can take to help students improve their grades. An intuitive stoplight dashboard provides 
indications  to  students  on  their  course  homepage  if  they  are  underperforming  and 
prompts the students to take action. 



(21)Source: Adapted from Gibbs et al. 


Several  paradigms  exist  in  entrepreneurship  education  (Nab,  Jan;  Lans,  Thomas 
 (2012)),  one  of  the  distinctions  being  between  ‗entrepreneurial‘  and  ‗enterprising‘ 


(Hannon, P.D. (2005)). Another distinction is the difference between learning about 
 entrepreneurship versus learning for entrepreneurship (Honig, Benson (2004)). 


The  following  briefly  summarises  the  changing  paradigms  as  discussed  in  recent 
 literature (Nab, Jan; Lans, Thomas (2012)). 


Entr epreneurship as subject matter: This involves theory about entrepreneurship 
 that  has  its  roots  in  economics,  management  or  (personality)  psychology.  It  may 
 include personality theory, network theory and theory on opportunity identification. 


Entrepreneurship education in this model is taught particularly in business colleges 
 and departments of economics, management and business schools. Case-based edu-
 cation,  business  competitions  and  simulations  often  form  part  of  this  educational 
 model. 


Developing  an  entrepreneurial  mindset:  This  is  increasingly  connected  to  and 
 embedded in a broader notion of innovation having an economic or a social purpose 
 or both. The main aim is for graduates to develop an eye for opportunities, be proac-
 tive,  creative  and  self-directed,  and  be  able  to  thrive  and  innovate  in  environments 
 increasingly associated with uncertainty and complexity. This conception of EE has 
 also strong connection with modern views on work, employment and learning, and is 
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