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Abstract

The knowledge-to-innovation path defines an emerging need for tertiary educational and institutional support of innovative knowledge workers in all sectors of modern global workforces. Therefore, strategically oriented tertiary education must alter its mission to include the vigorous production of Mode III knowledge. We assume the a priori relevance of person-focused, Mode III-driven education services for growing economies based on symbolic resources and the requirement for individuals as well as collectives to shape useable knowledge from such resources. 

The goal of this paper is to demonstrate how personal capital and social capital can be enhanced by the recognition and development of Mode III knowledge production, or that knowledge driven by the uniqueness of the individual learner. Our approach employs nine sets of framers (i.e., technology, context, process, knowledge, culture/value, role, learning, application, policy/decision) for tertiary education services in support of routine, continuous innovation at the level of the individual. 

It is assumed that simple framers can be acquired by ‘ordinary’ individuals practicing implicate professionalism, and that their communication and collaboration with tertiary education can thereby expand.  Our guiding assumptions has been that tacit knowledge is positioned within the individual, and that explicit knowledge emerges as a product of individuals who endeavor to selectively apply their knowledge in the forms of personal and social capital in support of continuous innovation.  
Introduction

The goal of this paper is to demonstrate how personal capital and social capital can be enhanced, especially in countries in transition, by the recognition and development of Mode III knowledge production, or that creation of knowledge driven by the uniqueness of the individual learner.

Personal capital is a holistic approach to describing individual potential.  It is a fusion of the functional and procedural knowledge, skills and talents, imagination and creativity, courage, attitude, worldview, vision, energy, passion, organization, wisdom, intuition, emotional intelligence, communication and relationship skills, social capital and networks, initiative, leadership and other personal resources that an individual brings to bear and is able to apply on the spot, in any situation, may it be professional, social, or personal.  

In addition, personal capital is about innovating the self, and pro-actively finding a variety of contexts that encourage the self’s fullest expression of actionable potential, resulting in continuous growth and improved capacity to catalyze other forms of capital, such as social capital in organizations, institutions, and corporations.  

Therefore, we define social capital as the synergistic application of personal capital within value-creating institutions, organizations, and corporations.
Personal capital is a useful concept to consider particularly in former socialist countries because it takes a broader look at the diverse and related facets that make up individual potential and allows for many pathways towards achieving personal goals, vision, and purpose.  Personal capital development does away with stagnation, plateaus, and boredom. It allows one to create a vision of what one wants to be, and offers an evaluative method for self-assessment; self-assessment that identifies potential gaps in the pathways to achieving the vision, offering the possibility of continuous cycles of growth and self-improvement at every stage of life .  

Gibbons and his associates (1994) have already demonstrated the importance of Mode I knowledge production, or that organizationally produced through basic research, and consequently Mode II knowledge production, or that organizationally produced through applied research.  

In Europe, an overwhelming majority of tertiary institutions devote their primary resources to Mode I knowledge production, very often following state, less so corporate or foundational directives and influences. In other words, the European universities are characterized by a high degree of heterogeneity reflected in their organization and governance. For such top-down approaches, they have been persistently criticized by the Commission of the European communities. This is in contrast to the U.S., where the majority of universities is now focusing on Mode II knowledge production where the order of “followership” is reversed; they very often follow corporate directives and less so the state ones. 

Despite the stance, one is willing to take on the effectiveness of Mode I vs. Mode II or the combination of both, there is yet another, intentional production of person-driven Mode III knowledge, or a bottom-up approach. This approach permits the identification, measurement, and utilization of knowledge resources that would otherwise remain fallow or trapped in the netherworld of social invisibility. The capacity of the individual to expression Mode III knowledge is defined as his or her personal capital.  For the individual student, the outcome of innovation-supportive tertiary education is the expansion of personally constructed knowledge expressed as personal and social capital.
For us, the knowledge-to-innovation path defines an emerging need for tertiary educational and institutional support of innovative knowledge workers in all sectors of modern global workforces.  Our argument, therefore, is that strategically oriented tertiary education must alter its mission to include the vigorous production of Mode III knowledge. This notion of bottom-up knowledge creation based on an intellectually proactive individuals should be considered as a method  for leapfrogging in Central and Eastern Europe.

Background to the Argument

Our strategies for innovation in tertiary education rest upon two fundamental assumptions: (1) the emergence of socioeconomic and cultural changes in the workplace; and subsequently (2) these changes call for an individual (bottom-up) approach and participation in knowledge production. 

The workforce changes now underway, often driven by technology, are perhaps the major justifications for re-missioning tertiary education to energetically produce Mode III knowledge and its derivatives, personal and social capital.  These two forms of capital in turn drive the emergence of innovative knowledge workers.

· As information permits the utilization of data, knowledge allows the productive use of information.

· Information workers transform data, supplying results to knowledge workers as the latter’s basic symbolic resource.

· Knowledge workers then transform this information into improved and new goods and services.

· Knowledge workers currently comprise 34% of the workforce in the Czech Republic ((32% in Poland, 38% in Hungary, 33% in Canada, 40% in the USA).

· Innovative knowledge workers then help to redirect the goals and missions of professionals, technicians, and other workers.

· Innovative knowledge workers will be 80% of the USA workforce by 2014 (our projection).

Some of the changes associated with the emergence of innovative knowledge workers are:

1. Cultural factors: complexity; new sciences; science fiction myths replacing old images of human potential; media becoming de facto mass education systems; rise of ubiquitous choices; management for output/results; management for continuous upgrades and continuous innovation.
2. Societal factors: webs replacing pyramids; walls and barriers tumbling down; situational selves replacing character; individuals/groups able to catalyze or destabilize large entities.
3. Work place factors: loss of moral and institutional authority; threatened replacement by electronics/software products and cheaper labor; lack of workable professional alternatives; fundamental dichotomy between emphasis on delivery systems vs. focus on value to customers vs. the ‘pull’ of future competencies.
All of these changes require new forms of knowledge production; forms that emphasizes creativity, forward-thinking, invention, and true innovation. As stated elsewhere in this paper, the Mode 1 model of knowledge production is generated within a disciplinary context and validated by a defined community of disciplinary specialists who make decisions as to what counts as sound research. The internal operational mechanisms of most Central and Eastern European research universities are driven precisely by such fixed hierarchies with top-down control structures and rigid practices in discipline-specific knowledge production. 

We assume the a priori relevance of person-focused, Mode III-driven education services for growing economies based on symbolic resources and the requirement for individuals as well as collectives to shape useable knowledge from such resources.  The innovative application of knowledge products is part of the services provided by leadership in tertiary education and other institutions.  It is part of the complex of processes required to develop traditional and non-traditional learners, thereby raising their personal capital and its potential to drive extensions of social capital. Our premises are as follows:

· The knowledge revolution is producing a societal requirement for continuous innovation.

· Until now, Mode I and Mode II knowledge production have been focused upon to the relative under-development of Mode III knowledge production.

· Universities, therefore, should support Mode III knowledge production within a new emphasis upon personal capital development.

· Universities can support and lead continuous innovation by expanding their mission definitions and broadening their markets to support lifelong learning within the framework of Mode III knowledge production.

· This changed emphasis will require that universities reengineer learning contexts for personal development and leadership through Mode III knowledge production and its application through continuous innovation.

· To accomplish these steps, tertiary education systems should reject any pedagogical or curricular disservices driven by what we call Mode 0, or knowledge-suppressing activities. For example, our contention is that lecture-driven mass education is not the best platform for minimizing the threat of Mode 0 knowledge suppression.

· Of critical importance to Mode III knowledge production (and the minimization of Mode 0 threats) is contextual redesign for strategic innovation leadership within tertiary education.
· Such redesign must support the ‘engine’ underlying Mode III knowledge production: the personal creation of meaning. 
· Applied meaning is the engine that drives personal capital, which in turn stimulates social capital and continuous societal innovation..
Fortunately, the social and cultural realities and potentials of emerging innovation societies are now also being recognized in the European Union. For this, progressive tertiary institutions may take cheer and savor new futures of service and leadership. Still, while some nations have begun to enter continuous innovation era, many of their leaders have only started to recognize the existence of a knowledge era.  

Yet, most politicians and other educational leaders behave as though tertiary education is preparing youth for an information era, and are shocked to find their workforces threatened by the emergence of knowledge workers in formerly less-developed societies (i.e., South Korea and India). Perhaps the most regrettable of situations, short of no services at all, is signaled by countries forsaking the potentials of Mode III learning in favor of factory-model schooling -- a retreat to the rote memory industrial and agricultural eras.

A New Emphasis on the Individual Is Required

What might these projected changes imply for re-missioning today’s tertiary education as a source of leadership in the production of Mode III knowledge and its derivatives, personal and social capital? Harkins and Fiala recently asked, 

Can tertiary education shift from industrial/informational models of [collective] capital preparation to knowledge/innovation models? Can tertiary education focus seriously on recognizing and developing the uniqueness and variety of individuals through technology-supported, individualized learning services? Can tertiary education focus more on student …innovations as opposed to [context-free] testing and rigidly constrained paper topics? Can tertiary education become more experiential [and experimental] as it moves toward knowledge-based, innovation-supportive learning services? Can tertiary education innovate development of the individual through lifelong subscription services? Can tertiary education move to create expectations of innovational leadership among its faculty and students?


We assert that every functional adult together with many adolescents and children, are already practicing an implicit skill set with strong ties to the personal capital development potentials of tertiary education, especially those common to research universities.  We also claim that the average individual exerts far more inventive and innovative activity than credit is given for, and that tertiary education should address itself to facilitating the processes of invention and innovation while collaborating with individuals of many backgrounds.

The arguments for this association are two:(1) that the ‘ordinary’ individual could benefit enormously from continuous contact with tertiary education, especially if the individual is part of a society moving toward continuous innovation; and (2) that tertiary education would also gain enormously from inputs of information, knowledge, and ideas from literally billions of individuals, most of them ‘ordinary’ by our present assessments.  The proposed task of tertiary education becomes two-fold: (1) to assist the ‘ordinary’ individual to become ‘extraordinary’ in ways that emerge from collaborations between the two parties; and (2) to evolve individuals and universities as co-leaders in knowledge development and innovative applications. 

How do individuals routinely invent and innovate in situ using tacit and explicit knowledge, much of which is employed experimentally or constructed out of whole cloth? How can this daily expression of personal capital become codified and/or externalized, and made part of expected services of tertiary education?  How can tertiary education vastly expand its impact on the individual and the collective by providing its individual clients with the shortest possible time and application delays?  How can tertiary education expand both personal capital and social capital, in part by making the substance of each more explicit?

We submit that the ordinary individual’s skill set includes a host of capabilities common to the professional practices of research universities. We believe that such skills should become the core of redesigned curricula and pedagogies.  Some of these skills, all associated with expansions and expressions of personal and social capital, are:  

· inductive and deductive thought,

· construction of theorems and hypotheses within more or less well-known contexts,

· generation of new ideas and knowledge through applications of analogies, similes and metaphors, 

· conscious and intuitive decision-making, 

· time and task management, 

· creation of alternative futures through projections and systemic constructions, 

· use of philosophy, including logic, values, epistemologies and ontologies,

·  tactical and strategic constructions of candidate realities, decisions, and actions, 

· reassessments of the past, present, and anticipated or preferred futures, 

· reassessments of self and others in differing contexts,

· constructions of mental simulations as heuristic and self-instructive virtual realities and worlds, 

· role playing, role shifting, and role creation, 

· dualistic and non-dualistic thought, 

· continuous generation of multiple perspectives of systems in their simplicity, complexity and organization, 

· self-leadership and leadership of others,

· construction of decision algorithms, 

· continuous experimentalism in negotiating daily decisions, 

· continuous reassessment of the value of personal experience and outside resources,

· emotion management, 

· intellectual focusing, 

· engagement with hard, soft, and bio technologies, 

· the generation of correlational and causal associations, 

· engagement in information searches and data mining,

· development and interpretation of meaning,

· creative understandings of impact potentials, 

· creation, application, and extensions of knowledge-in-context, 

· uses and creations of language suitable for engaging in the preceding activities, 

· continuous creation and redefinition of alternative personal and collective cultures,

· on-going creation of preferred futures and present/past reinterpretations.
For the purposes of this paper, these skills may be understood as evidence of an implicate professionalism demonstrated in countless daily acts carried out by literally billions of ordinary people.  We define implicate professionalism as the protean layer of competencies, skills and performances that characterize expressions of personal and social capital.

A New Synergy between Individuals and Tertiary Learning

While we may assume that the majority of these protean skill minimums are already part of the literature of most professions, we cannot assume that formal guidance in their development and use is usually available to any given individual throughout the twenty-four hour daily conduct of his or her life.  This is the future we favor for those tertiary systems interested in the mass development of personal capital.  In a very real sense, we are suggesting that tertiary education attempt to close the gap between itself and the media, which can and do reach billions within each and every hour.

One of the first tasks of tertiary education is to frame its services in ways gradually understandable to increasing percentages of targeted implicate professionals.  Our approach employs nine sets of framers for tertiary education services in support of routine, continuous innovation at the level of the individual.  Framers are systematized boundaries that limit and focus the number and types of observations, analyses, assessments, and potentials that are associated with the development of personal and social capital.

It is assumed that simple framers such as those presented below can be acquired by ‘ordinary’ individuals practicing implicate professionalism, and that their communication and collaboration with tertiary education can thereby expand.  The framers offer new curricular “modules” capable of expressing the skill set listed above.

·  Technology Framers: Understanding the technology impacts that helped to create movement from periods of agriculture through industry, information, knowledge and innovation, with associated impacts on people, cultures, organizations, institutions, societies, and national/international/global dynamics. Equal emphasis can be placed on the social and cultural technologies that both precede and follow from new networks, wireless and high-speed communications, agents, distributed systems, etc. 

·  Context Framers: Context is critically important to the emergence, understanding, utilization and upgrading of knowledge.  Contexts may be unknown, a priori, emergent, designed, and virtual.  Contexts may also be temporal (past, present, future) and may be assessed for relevance (non-existent, low, medium, high, essential).

·  Process Framers: Understanding how information is constructed from data, becoming raw material for knowledge; how knowledge produces added choices, some of which are innovated as pilots, experiments or prototypes; how some successful pilots, experiments, and prototypes are made a part of on-going personal and collective behaviors and enterprise.

·  Knowledge Framers: Understanding the critical role of how knowledge is created and distributed, and how generally applicable these knowledge framing roles appear to be in all levels of society from the individual to the research university. Knowledge framing roles are expressed through five basic modes:

-Mode 0: Knowledge-free/knowledge-rejecting/knowledge-     suppressing systems (Mode 0 is the only mode that is not knowledge generative).

-Mode 1: Institutional knowledge derived from basic research.

-Mode 2: Institutional knowledge derived from applied research.
-Mode 3: Personal knowledge derived from, and initially applied to, the individual.

-Mode 4:  Knowledge based on context creation, utilization, and assessment.

-Mode 5: Cyber knowledge derived from, and initially applied to machines.

 -Mode 6: Knowledge based on the management of chaordic systems (systems that continuously phase-shift from chaos to order and back), resulting from combinations of knowledge Modes 1-5.

·  Culture/Value Framers: Understanding open systems and closed systems of self, society, purpose, vision, values, inquiry, communication, travel, etc.

·  Role Framers: Understanding types of individuals and workers common to each of the technology framers (farmers, white collar/information workers, knowledge workers, innovative knowledge workers, context design workers).

·  Learning Framers: Understanding types of pre-natal, formal/non-formal, early childhood, primary/secondary/tertiary/post-doctoral, and lifelong learners, and their roles in the production and application of knowledge for innovational purposes.

· Application Framers: Understanding personal, organizational, institutional, national, international, and global application points for revised and new data, information, knowledge, and inventions/innovations.

·  Policy/Decision Framers: Analyzing policy options associated with the development of the innovation society in education, economics, environment, society, individual rights and obligations, etc.

One of our guiding assumptions has been that tacit knowledge is positioned within the individual, and that explicit knowledge emerges as a product of individuals who endeavor to selectively apply their knowledge in the forms of personal and social capital in support of continuous innovation, in other words to develop innovation capital.  

Innovation capital is the potential, based on implicit and explicit knowledge, to apply selected innovations in personal and social lives.  We assume that continuous innovation constitutes the routine application of inventions derived from both tacit and explicit knowledge. Innovation capital is a composite construct, based on other forms of capital of which there are many varieties expressed in the lives of individuals and collectives.

How can re-missioned tertiary institutions prepare themselves to support learner capital development strategies, help define and apply just-in-time knowledge, and support life-long individual improvement skills?  To allow such re-missioning over a ten-year period (2004-2014), we believe that tertiary systems must:

· employ technologies and software to support their own, far more rapid and timely continuous innovation,

· know and teach the differences among innovation-related concepts such as modification, upgrade, creativity, invention, imitation, substitution, 

· teach and model the characteristics of complex adaptive systems and “simplex proactive systems,” 

· teach and model how to create alternative decision situations, scenarios and cultures, 

· create curricula aimed at creating more flexible, adaptable, and proactive individuals and organizations, 

· Leverage networks of students and instructors in all seminars 

· employ workshops and laboratories instead of lecture halls,

· create wireless support systems and personal area networks (peer-faculty; peer-peer; digital). 
What might be some of the technology changes required to support the agenda above and to expand Mode III knowledge production over the near-term future (now through 10 years)?  In leading tertiary systems, we may expect the following projections to be reasonable likelihoods between 2004 and 2014:

· wireless digital will place most systems of tertiary education in direct or indirect competition,

· 55 mbs wireless will be operational and cheap (in many parts of the world),

· wired and wireless digital will permit global-scale 24/365 educational services,

· “smart agents” added to wireless digital will permit individualized learning contracts for all students, including all those who are part-time, learning in the work or domestic contexts, or fully/semi retired,

· physical campuses will be reassessed to identify their “best case” roles in the context of digitized education, one of which will be a vigorous development of Mode III knowledge production,

Sociologically, we may expect the following associated changes over 10 years:

· the social and personal distinctions among living, learning and working will continue to break down,

· the emerging venue for meaningful learning increasingly will be the individual’s own “body area,” 

· much learning will become situation-specific to improve the practical outcomes of each learning service application,

· learners will begin to “upload” their experiences to learning (and other) services as part of a “prosumer” process, thereby potentially offsetting a percentage of their learning expenses,

· this change will become the process for establishing a unique “personal culture” and its expressions of personal capital for each individual,

· the purpose of education will have shifted to knowledge based learning for continuous innovation societies, based on software that replaces repetitive human labor and memorization-based learning when/wherever possible.

Projected Implications for Nations in Transitions

Since the collapse of socialism, Central and Eastern European nations have been looked upon as well as considered themselves to be in the process of catching up with the rest of the so-called well-developed countries of the world. Two fundamental questions come into mind: First, with whom specifically are they trying to catch up? And second, why do they have to go through a stage of “catching up”; why not pass this, in our mind unnecessary, step?

One of the proposed “surpassing” methods is precisely the focus on the production of Mode III knowledge and personal capital at universities. Historically, universities have displayed their talent to continuously re-invent and re-design themselves in order to better “serve” and lead the nations/regions toward human progress. 

In order to avoid the perpetual game of “catching-up”, we offer eight alternative archetypal personal capital development futures for Mode III innovative tertiaries for nations in transition. These types permit institutions to strategically place themselves beyond the confines of historical practice.

1. Genius-Centered Future (Individuality Product).  Uniqueness development focus creates graduates capable of functioning as articulate, proactive individualists, in other words as human singularities.

2. Think Tank Future (Knowledge Worker Product).  Students invent most of their own education experiences, evolving graduates capable of joining the workforce as full-fledged knowledge workers. 

3. “Free” Electronic Tertiary Education/On-Campus Development Teams Future (Collaborator Product).   An opportunity focus creates graduates who have worked in teams to produce patented or copyright materials while learning ‘basics’ through “free” advertiser-supported learning services.

4.  Student Services-Based Curriculum Future (Student Culture Product).  Students are matured within a culture nurtured by redefined and upgraded student services. Graduates leave college able to work well with graduates of similar programs.

5. Global/International Learning Future (Globalized Individuality Product). The holistic approach creates students who can work within existing and emerging global cultures. The students utilize language translation devices and in-country experiences within local/global systems development models.

6. Old Economy Personnel Development Future (Student Employee Product).  A talent/interest development approach permits business and industry the opportunity to locate potential star employees earlier in life. Chosen students are financially supported throughout college while acting as apprentices.
7.  Home College Future (Family Centered Convenience Product).  The domestic venue permits wide age-range access to services. Co-generated curriculum choices. Domestic experiential learning options. Campus- & age-free services. Innovations aided by learning consultants and advanced technology. 
8.  Experiential Innovation Future (Context Worker Development Product).  Students are selected for their capacity to integrate knowledge products. Their education is experiential in advanced contexts. They are paid to engage in tertiary education, and/or they are charged nothing on their loans while in school (current Tony Blair student loan plan).
9. Chaordic Systems Future (Chaordic Systems Design and Management Product).  Students are selected for their capacity to work in the phase-shifting contexts of uncertainty, unpredictability, and limitless diversity.  They are provided the latest in simulation software, including advanced games, to hone their skills at coping with chaordia.  Students are helped to develop the skills to work primarily in virtual space and time.

We believe that the above-mentioned nine scenarios allow for innovation based on the continuous rejuvenation of knowledge resources based on attention to the creative, inventive, and innovative individual. Even more traditional systems require applications of innovative social capital to help them survive and evolve. We contend that the production of Mode III knowledge offers stakeholders very appealing returns on investment in tertiary education, since most innovation begins in the mind of the creative individual.

Coda

This paper has examined a topic that until recently has remained somewhat “under cover” in tertiary education: how to prepare workforces and citizens of nations in transition for societies that are highly intellectualized, knowledge-driven, and rushing to emphasize competitive innovation on an increasingly global scale. 

We hope that we have provided food for thought and the support or initiation of policy alternatives.  We close with these questions: What are the implications for lagging societies when other countries move forward in the development and application of Mode III knowledge?  What might be the implications when some countries quickly achieve higher personal and social capital performance levels than others?  When some countries lose populations and businesses because their economies are maladapted to the realities of economic systems driven by creative, collaborative, knowledgeable, and innovative individualists?  What will be the differing futures of tertiary education systems that are in the vanguard or part of an atavistic historical legacy?  And not least, which tertiary services will be best serve our own children in the context of emerging creative individualism?

All in all, there are many different paths to be taken towards the production of innovation. Europe and Asia have been known for their coordinated (i.e., top-down) approaches where the governmental implementation of national innovation systems is typically perceived as the most effective guarantor and enabler of innovation. Such a strong presence of different regulatory mechanisms – even though some regulatory subsystems show high degree of flexibility – has been proven detrimental to the ability to produce knowledge and innovation effectively. Therefore, in our paper, we have proposed as well as advocated the bottom-up, Mode III knowledge production approach to innovation. We deem this path to be most consistent with the development of personal and social capital; the capital much needed in any society.
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