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Abstract

In this article we focus on the production and application of seven knowledge production Modes in support of continuous innovation societies (CIS).  CIS have moved into and through the transition from information to knowledge resources, permitting them to compete with other societies beginning to use knowledge products as the raw materials for continuous innovation. We construct seven tertiary educational archetypes as engines for creating and supporting CIS, with attention to the modal types of knowledge that each produces together with markets for this knowledge.  The most important “on the horizon” type of knowledge we identify for the future of tertiary education is Mode III, or knowledge produced by and for the individual.  We project the division of knowledge production within tertiary education through leadership or lagging indicator choices, and the associated roles of faculty, students, and stakeholders.  Special emphasis is placed on the future of leapfrog campus, or the campus capable of, or aspiring to, new leadership status in support of CIS.
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The ‘Singularity’ and Emerging CIS

In 1999 Ray Kurzweil proposed that advanced societies are moving toward the ‘singularity,’ a transformation composed of ever briefer, overlapping S-curves of change.  Such increasingly unpredictable rates and directions of exponential change were to be driven by ubiquitous, high-volume networks associated with integrated artificial intelligence and genetic engineering.  Kurzweil’s projection included the assumption that, as the ‘singularity’ approached, software supported education would erode the teaching roles of faculty and propel them toward new roles in support of what we have chosen to call CIS.  He projected a fascinating role for advanced learning systems: creating virtual realities on- and over-the-horizon to partially compensate for the reduced efficacy of forecasts and the impossibility of prediction.  Kurzweil’s future is one that we have chosen to accept as a reality for knowledge-driven innovation societies.  We believe it is already in an early stage of development, and has already strongly impacted the workforces of advanced societies.  Such impact produced the knowledge industries, but rapid change is already demonstrating a growing capacity to automate or off-shore much codified knowledge and the means to produce it.  The CIS is a natural outcome of these processes, already long demonstrated in the automation and off-shoring of white collar informational, industrial, and agricultural work.

A Rationale for New Leadership in Tertiary Education
Our position is that the future of tertiary education is a highly pluralistic one.  Many “markets” are served by colleges and universities worldwide, including the religious and faith-based, secular-commercial, technical-scientific, arts-humanities, and so on.  It is not our intent to focus on these markets in particular.  Instead, we will use descriptions to explore the generic properties of tertiary systems that may or may not effectively support knowledge-based continuous innovation societies or CIS.  

We identify seven campus types with modal approaches to innovation-relevant knowledge production. A knowledge Mode is not a pure type, but rather a strong product emphasis on the part of the particular campus.  Of these seven Modes, we believe there are two, Modes V-VI, which no university yet produces.  The Modes are:

· Mode 0:
Static knowledge and/or suppression of knowledge production and distribution (Laurene Christensen, University of Minnesota seminar in Knowledge Formats and Applications, 2002).

· Mode I:
Production of primary knowledge based on intellectual traditional and/or critically reviewed work within cohorts of peers (Gibbons, et. al., 1994). 
· Mode II:
Production of knowledge for enterprise applications (Gibbons, et. al., 1994).

· Mode III:
Production of knowledge by individuals, initially for use by the originating persons (Harkins, University of Minnesota knowledge seminar, 2002).
· Mode IV: 
Production of knowledge for context innovations, affecting the definitions, descriptions, and utilizations of cultural, intellectual, and physical frameworks and settings (Harkins, University of Minnesota knowledge seminar, 2004).

· Mode V:
Production of knowledge by software and machines (not yet possible for any campus or other type of human system) (Harkins, University of Minnesota knowledge seminar, 2003).
· Mode VI:
Production of chaordic knowledge by all Modes, including Mode 0. Mode 0 is also a source of complexity despite its characteristic emphasis on static knowledge or rejection of new knowledge.  Based on the concept of chaordia management, or the orchestration of complex, unpredictable systems, Mode VI knowledge is associated with Ray Kurzweil’s “singularity,” or the expansion of complexity beyond the capacity to predict, forecast, or fundamentally understand the behavior of human, post-human, and AI systems.  (Harkins, University of Minnesota knowledge seminar, Spring 2004.)

Of the seven knowledge Modes, we believe that Mode III is currently the most important and the most in need of development. We believe that the absence of support for Mode III knowledge inhibits development of knowledge Modes IV-VI, and sometimes tacitly or explicitly supports knowledge Mode 0. 

In Mode III knowledge production, learning has the goal of enhancing personal capital, or the value-producing effects of personal capabilities. This is in contrast to the previous goals of Mode I ‘knowledge for knowledge’s sake’ (Gibbons, et al.), and Mode II, or knowledge that is socially contextualized, transdisciplinary, and pragmatic (Gibbons et al.).   The overall effect of Mode III is to mobilize the individual’s capacity to contribute to the production of knowledge and innovation. The production of Mode-appropriate context is critical for campuses aspiring to maintain Mode III knowledge leadership or ascend to it.  Failure to emphasize the creativity of the individual, we believe, directly and indirectly inhibits the development of Modes IV-VI.

Inattention to Mode III knowledge production can result in knowledge “blind spots” such as anomie, or the learner’s lack of a sense of purpose or individual benefit from the efforts of encountering ideas, information and knowledge. Another blind spot may be characterized as a “snapshot effect” of knowledge production – that knowledge is an endgame accumulation of facts and institutional culture rather than raw material applied to continuously regenerative cycles of performance and innovation within leading tertiary systems and CIS.

Seven Archetypal Campuses

Having stated the importance of several knowledge production Modes I-III, we now explore how these are logically associated with the archetypal or heuristic campuses that we describe below, each of which has a different ‘mix’ of contexts, knowledge producers and knowledge consumers.

The archetypal campus descriptions we shall propose for these knowledge Modes are heuristic, designed to stimulate thought, discussion, and planning for the future.  We have assigned the seven campuses identifying names, while recognizing that physical campuses are not necessary components of many tertiary education futures.  We also recognize that, in practice, it may be difficult to declare any particular campus a clear example of one of the campus archetypes.  We further recognize that departments or units, not whole campuses, are usually the drivers of excellence or mediocrity and leadership or laggardliness. The seven campuses, each “buffered” by its own selection and production of knowledge, practices, and markets, are:

· Chaordic Campus

· Visionary Campus

· Strategic Campus

· Tactical Campus

· Existential Campus

· Retro Campus

· Leapfrog Campus

Chaordic campus is hypothetical. Encompassing knowledge Modes I-VI, it demonstrates the capacity to organize successively, and rapidly, to thrive during the emergence of chaordic society -- a society attempting to derive value from both chaos and order.  We project that chaordic society will be produced by the “singularity,” Ray Kurzweil’s term for a condition of hyper-rapid, overlapping, short-lived S-curves offering minimum certainty and poor forecastability. This state is brought on by enormous technological and software change.  Building blocks for the singularity are already appearing in faster chips, early intuitive software, and ubiquitous wireless network access.  Chaordic campus is buffered by imagination, the construction of virtual future scenarios and worlds, and the “backcasting” of futures into the present with the intent of expanding awareness and decision options.  In our opinion, no campus of this type exists in 2004.
.

Visionary campus demonstrates leadership emphasizing the creation of future(s).  A large fraction of its departments are bold, experimental, pioneering, and of high prestige.  This campus is known for its extrapolations and creative designs of relatively long-range futures (e.g., two or more generations and beyond).  Visionary campus is buffered by boldness, leadership, strategic purposing, elite reputation, and iconic power. Knowledge production in these campuses is vast, covering production Modes 1- V.  Critically, Visionary campus is the source of innovative context production, or the pioneering of social, cultural, conceptual, and physical ‘spaces’ required for the creation and nurturance of value-adding ideas and innovations.  In our opinion, only a few campuses of this type exist in 2004.

Strategic campus is less bold than visionary campus in the creation of futures.   Engaged in production Modes 1-II, it strives to position itself within the “responsible, competent, and value-adding” research niche created by respected government, industry, and foundation funding sources.  Its time envelope can extend as far as visionary campus, but does not match the latter’s bold leadership toward creation of futures. Strategic campus is buffered by conventional risk-taking, general lack of boldness, conventional research and development activities and applications, and adherence to the empirical Model and its processes.  First-rank research campuses exemplify strategic campus.

Tactical campus also operates from a near-future Mode I-II perspective. Its market is the next two-to-four years, in part because it is inclined to track employment opportunities in traditional workforce professions such as law, business, medicine, engineering, dentistry, and agriculture.  Tactical campus may have a strong research mission, but its research tends to focus on futures already projected by relatively short term workforce planning, straight-line trend analysis of labor needs, and the availability of professional training funds and infrastructure.  Tactical campus is buffered by congruence with conventionally educated pubic opinion, short- term economic practicality, and ‘common sense.’ Service and professional schools of lesser research rank exemplify tactical campus.

.  
Existential campus works hard to meet the consensual needs of the present and near-past through production of “lagging indicator” Mode II knowledge. Its market is immediate, since it is a prime source of educated and trained labor for police forces, social work, home economics, teaching, coaching, business, and student services. Existential campus usually stresses teaching far more energetically than original research.  Its reputation among local business and fraternal organizations is ideally high.  Existential campus is buffered by dutifulness, pliability, and the immediate labor force acceptability of its generally unremarkable graduates. Existential campus may be built around conventional curricula delivered via digitally-based distance education.  Service schools exemplify existential campus.

Retro campus, based on Mode 0 knowledge, reaffirms the consensual past and works to protect students from the shock of reassessed histories, contemporary novelty, and threatening futures.  Retro campus often features conservative boards, timid students, and cautious faculty. Watchful parents expect retro campus to shield their children from experiences that would expand their minds, cause values to be questioned, or put them into association with students representing non-traditional, forward-thinking role Models.  Retro campus frequently has a small endowment and faces persistent survival problems.  Retro campus is buffered by the resolute avoidance of sin or its secular equivalents, comfort with piety, relatively weak student personae, and relatively subservient, unassertive faculty.  Schools with highly conservative clientele exemplify retro campus.

Leapfrog campus selectively discards tradition so that it can take advantage of fortuitous opportunities to enjoy the status of visionary campus with the promise of evolving toward chaordic campus. Leapfrog campus is prepared to abandon its previous niches, create new contexts, and vault into uncharted knowledge development and innovative leadership.  Such visionary re-purposing may be driven by a small cadre of leaders or by a single individual.  These individuals may benefit by collaborating with an outside agency such as a large industry or a visionary government ministry.  Leapfrog campus is buffered by individualism, exasperation with rigid administration, a world class visionary process in at least one project or department, and the willingness to seek external, frequently unconventional or bold collaborators and partners.  Just as in the case of chaordic campus, the core knowledge production focus of leapfrog campus is expressed through Modes I-VI but with special emphasis upon the drivers inherent in Mode III knowledge production.  Schools with world-class leadership in one or more units exemplify leapfrog campus.  

Leapfrog campus is a logical path to future leadership for the majority of campuses.  It already boasts exponents worldwide.  We will now explore some of its potentials for the support of CIS.

Evolving a Functional Leapfrog Campus
Tertiary education in contemporary societies impacts the level of social welfare, economic growth, and scientific/technological progress. While some countries have been shifting to a new educational paradigm, the tertiary education systems of many countries are still in transition from an industrial model to informational one. Putting it another way, they are mired in Mode 1 and Mode II knowledge. Despite the use of computers and Internet on such campuses, planned and administratively centralized structures have prevailed. These campuses rely heavily on rapidly depreciating structural capital and high-cost hierarchical bureaucracies.  Exceptional campuses are turning toward the growing challenges of CIS or knowledge-based innovation societies requiring the creative use of Mode III personal capital among faculty, students, partners, and collaborators.   To accomplish this, they must 1) engage in movement toward Mode III knowledge production; and 2) continuously produce Mode IV context innovation to create the social and cultural environments required for their own self-transformations in pursuit of Mode V and VI status.

The world economy is growing more competitive, complex, and volatile.  The economies of all countries, therefore, need to leapfrog into knowledge and innovation. This will permit them to develop knowledge that can add value to successful companies and other organizations. Redefining and rebuilding the missions of campuses to equip students with the skills and knowledge required by the modern global economy means taking advantage of diverse thinking and new interdisciplinary curricula.  

These changes are the basics of leapfrog campus when they are coupled with a drive toward innovation undergirded by unique expressions of personal capital. Leapfrog campus permits faculty and students to seize upon new ideas and to join the ranks of the more visionary campuses. The mechanics of this boldness involve shifting the roles of faculty and students initially driven by Mode III knowledge production:

· Individual projects based on self-disciplined inquiry vs. instructor-controlled curricular downloads;

· Student- and team-centered learning collaborations vs. group-centered cooperative learning;

· Rapid creation of value-adding partnerships with public and private collaborators.

For shifts such to take place, faculty and students must agree to develop and apply their personal capital along individualistic pathways.  Individualists can then choose to collaborate in creating curricula, projects and programs that can increase the likelihood that their campus may achieve leapfrog and eventual visionary status.  How might any campus leapfrog to the visionary level? We suggest that this process requires a strategic focus on selected leapfrog projects, rather than attempts to move forward an entire campus.  Wholesale conversion of entire campuses to leapfrog standards would be asking far too much of most faculties and students, not to mention administrators, trustees, or legislators.

Leapfrog campus focuses on developing solutions for a vexing problem: what to do with innovations when they cannot be integrated within existing contexts?   Context is critically important to the production of Mode III-based personal capital and the achievement of visionary campus status. Context Modes may be unknown, a priori, emergent, designed, and virtual.  Contexts may also be temporal (past, present or future), and may be assessed for relevance (none, low, medium, high, or essential).  Leapfrog campus permits students to work from existing innovation-in-context case studies, and to create virtual context studies.   Both efforts are intended to better define creativity-supporting contexts, with emphasis on meeting the criteria of innovatively produced personal capital.  Such capital fuels the CIS or knowledge based innovation society.
Leapfrog campus defies academic traditions in order to permit performances that are associated with the leadership of visionary campus and the promise of chaordic campus.  How is this accomplished?  How are shifts away from tradition, buildings, and inflexible disciplines undertaken?  How are individualism, personal capital, collaboration, and innovational leadership emphasized? Leapfrog campuses have the power to support CIS in a number of ways.  They can:

· develop leadership based on ‘friendly distancing,’ in which stultifying traditions are by-passed rather than challenged;

· balance conventional progress with leapfrog leadership, in which the project or other leapfrog effort is placed in parallel with the traditional infrastructure of the institution while operating differently with the help of its partner(s);

· overcome professional limitations through faculty adjuncts as well as faculty volunteers, in which faculty needs are met expediently by bringing aboard willing, competent team members whose freedoms are not limited by departmental conservatism, hostile chairs or deans, or envious colleagues; 

· overcome student inertia through special orientation and recruitment workshops, in which student volunteers are engaged in a reflexive boot camp with faculty and collaborators to help determine readiness for the project and even the dimensions of the project itself;

· overcome financial limitations by seeking outside partners, in which monies are sought from directly involved collaborators rather than relatively distant foundations or ministries, etc.;

· place innovation before tradition, in which, for purposes of the project, a studied disregard for encumbering tradition is replaced by enthusiastic support of the new heresy;

· turn risks into assets, in which the threat of shame and failure is transformed into conviction, zeal, and the expectation of success;

· turn problems into opportunities, in which the tradition of “solving problems” is replaced by the leadership of “creating opportunities,” often out of problems;

· create a culture of individualism and collaboration based on focused personal capital development, in which faculty, students and collaborators continuously grow their capabilities as individuals and choice-rich team members;

· create, not merely support, knowledge, innovation and context productivity, in which the needs of the knowledge based innovation society are not only met but surpassed, particularly in context production;

· anticipate ascension to the ranks of elite visionary campuses as an inevitability, in which cultural cross-overs between visionary campus and the leapfrog campus become routine;

· publicly identify with knowledge based innovation societies and partnering with them, in which the leapfrog campus becomes a symbol, as well as a partial source of, the emerging new society.

The personal capital base of leapfrog campus is developed energetically and continuously.  Involved faculty, students, and collaborators work hard at creating a campus culture that supports leapfrog efforts and the knowledge based innovation society.  A broad approach to the curriculum of leapfrog campus would probably include at least these components: 
· an all-pervading use of distributed information to eliminate ‘re-inventions of the wheel,’ particularly in curricula;

· the use of virtual case studies, multiple-perspective scenarios, ethnographic futures research, Delphi, trend analysis, forecasts and projections, retro-casts, and constructed alternative futures;

· principals of systems design, including complex, adaptive, self-organizing, and frequently far-from-equilibrium individuals, groups and organizations;

· principals of culture design, including the development of ‘instant’ traditions and transition stories;

· principals of invention and innovation, for facilitating the creation and application of selected configurations of leapfrog efforts and focuses;

· issues and trends research and assessments, including the interfaces between global and local dynamics;

· simulations, including dynamic computer Modeling of education, community, and other systems;

· interactive experiential learning, especially forms supported by wirelessly delivered software;

· collaborations, including working within the interfacial cultures established with collaborators; 

· visionary purposing and goal setting, for short, medium, and long-range goals;

· comparative analysis, for determining the quality of design and application efforts;

· anticipatory leadership for the personalization of design and application efforts;   

· opportunity generation for employing creativity in deconstructive as well as constructive ways;

· ‘contingent potentials’ to replace obsolete tactical and strategic plans that constrain adaptability and flexibility;

· context mining and refining, to take maximum advantage of existing, prototypical, and projected learning and R&D contexts;
· continuous environmental scanning and foresight to identify, assess, and prioritize emergent and projected leapfrog opportunities.

Such transdisciplinary characteristics permit leapfrog campus to seriously attempt convergences with exemplars of visionary campus.  The prospect of such equivalence is a heady intoxicant to leapfrog campus practitioners, stakeholders and collaborators because they see nothing standing between themselves and greatness save themselves and their change-resistant traditions and practices.  Thus, the ‘secret’ of leapfrog campus is transcending limited self-definitions.  This can be accomplished through appropriate alterations in vision, purposing, expressions of personal capital, and transformations of curricula and pedagogies.  Leapfrog campus is an always-available alternative for lagging programs and departments in all the campus archetypes, including visionary campus.  In many ways, leapfrog campus is the best hope for emerging CIS and for societies in agricultural, industrial, or informational economies.

Founding the Singularity: Knowledge Production Modes IV-VI 

In this article we examined the futures of tertiary education through the production and application of knowledge Modes, including context production, in support of the knowledge based CIS or continuous innovation society.  We constructed and applied seven tertiary campus archetypes as the engines of change, with particular attention to leapfrog campus. 

We did not discuss in any detail the application of technology. Indeed, the application of advanced technology bodes well for visionary and leapfrog campuses, but to a qualitatively lesser degree for strategic, tactical, existential, and retro campuses.  In our opinion, visionary and leapfrog campuses stand to increase their leadership through advanced technology by moving rapidly toward simulations, instantly accessible memory, and prompting agents as replacements for routine instruction, thereby releasing human resources for more rapid development and deployment.  We expect the other campuses either to lag in this process (e.g., retro campus) or to focus their efforts on cost reductions in conventional memory-based instruction (e.g., strategic, tactical, and existential campuses).

We expect visionary and leapfrog campuses to co-lead with business and industry in what we believe will become a step beyond knowledge based innovation societies: context production and application leading toward Kurzweil’s singularity.  It is the absence of context capital – the production of settings for successful innovations -- that so often inhibits the prototyping and implementation of innovations.  Hence, we expect visionary and leapfrog campuses to help initiate the foundations of a context creation industry.

We expect the arrival of Mode IV knowledge in the coming decades, and we are confident that, as in the case of Mode V context development, visionary and leapfrog campuses will pioneer initial collaborations with artificial intelligence, the projected primary source of Mode IV knowledge. No current archetypes are better able to participate in the integration of Mode IV and Mode V knowledge production than visionary campus and leapfrog campus. 

This will help set the stage for Mode VI knowledge production, a major source of support for chaordic societies, the futures of which cannot be predicted or even reliably projected.  In this, we concur with the scenarios of singularity impacts envisioned by Kurzweil and Bell (Kurzweil, 1999; Bell, 2003). In the chaordic society, order and chaos interplay continuously, leading to routine transformational changes.  Chaordic campus is a logical extension beyond visionary campus, and the most likely setting for the end of mass education and the beginning of individually customized majors, minors, certificates, and other self-enhancing services delivered 24/7 by personal capital service organizations.

For now, however, tertiary support of continuous innovation societies will depend upon the rapid development of Mode III knowledge production in support of personal capital.  Personal capital, too little valued at present, will deplete anti-intellectual tendencies (in America, for example) and help launch the emergence of Modes IV-VI.  In our opinion, the societies most likely to lead at the beginning of this race are Australia, Canada, China, Denmark, Finland, Japan, South Korea, Sweden, and the United States.  But this list could change dramatically depending upon whether these or other CIS-focused societies can transform their tertiary education systems into leading indicators of knowledge-based continuous innovation.  Yet they may have no choice, since it is the CIS societies that will give birth to the singularity.  We can expect they shall bear the brunt of its emergence, as they will constitute the leapfrog societies.
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