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Abstract.


 It can be difficult for newly qualified graduates to get valid personal and professional work based experience in their chosen discipline and to find employment with a enterprise willing to enhance their career through structured experiential work based learning. The UK Knowledge Transfer Partnership (KTP) scheme involves strategic alliances between a knowledge base such as a university or advanced tertiary college and an industrial partner, providing an excellent opportunity for experiential work based learning which is not possible in a traditional on-campus learning environment. This scheme provides benefits to all parties involved by giving companies access to a range of relevant knowledge based resources within the university in terms of academic expertise and advanced equipment  and the industrial organisation is able to take forward solutions to product and systems development not possible otherwise. The associates who are appointed are recently qualified graduates who gain a platform to develop their career by receiving an opportunity to experientially learn in the real world experiential environment and thus enhance their value in the marketplace while being mentored and supervised jointly between the company and the university in the delivery of  projects which are essential to company strategy. The KTP model is critically reviewed against the theories and processes associated with work based experiential learning and experiential education and it is concluded that the KTP forms an effective model for work based learning in enterprises.

 A typical KTP partnership in the form of a case study is discussed 
    where the authors report on the results of face to face interviews with mentors and supervisors discussing their views and experience of the operation of the KTP.
It is concluded that the UK Knowledge Transfer Partnership scheme could have European and global transferability in terms of operating as an effective way of graduates developing professional experiential work based learning while delivering real outcomes in enterprises.   
Introduction

The KTP scheme  is one of the United Kingdom’s leading programmes to help enterprises improve their competitiveness and productivity through the more effective  use of leading edge knowledge, technology and skills that reside within the UK knowledge base.
It can also be viewed as a postgraduate experiential learning programme where recently qualified graduates can benefit from mode two learning. Mode two learning differs from mode one learning (ie traditional production of knowledge) in most respects. Gibbons (1994) described mode two learning as
“Mode 2 is more socially accountable and reflexive (than mode 1). It includes a wider, more temporary and heterogeneous set of practitioners, collaborating on a problem defined in a specific and localised context.”


He further discusses the rapidly changing face of technology transfer and also portrays, very effectively what is described as the university side of the KTP programme, showing how universities will have organised units staffed by professionals who are dedicated to tasks in technology interchange. Gibbons (1994) also discusses activities including “corporate research partnerships, corporate / university economic development initiatives, student employment opportunities, continuing education and technology licensing.” indicating that if universities do not develop in that direction they will be superseded by other knowledge production organisations.
 
The KTP involves three sets of participants as follows:
The Enterprise: this would normally involve an industrial company but alternatively can involve a health organisation or a local authority employer. An essential strength of the scheme is that it supports a very broad cross-section of UK Enterprises regardless of size

· The Knowledge base partner: This can be a higher education institution (e.g. university or college) or a research organisation.
· Associates: Within each partnership one or more high calibre associates are employed to work on company projects, supported  by company and academic supervisors to achieve effective transfer of knowledge the company need to achieve effective commercial solutions. Associates are also able to achieve effective professional development and training while delivering knowledge transfer. 

Each partnership employs one or more associates who are core to the strategic development of the enterprise in subject areas which can range from sciences, business and engineering to areas of social sciences.The KTP (formerly known as the Teaching Company Scheme) enables a two way transfer of knowledge between enterprises and universities, colleges, or research organisations. The Partnerships are partly Government funded with the enterprises involved contributing funding and aim of the scheme is to   strengthen the productivity, competitiveness, wealth creation and economic performance of the UK while providing for the enhancement of the knowledge base and skills of the participating associates. 
    Educational establishments have often been accused of being divorced from industry and commerce and the KTP scheme offers an effective solution to the integration of academia with industry and commerce where effective two way knowledge transfer can greatly benefit both the enterprises involved and the educational establishments. It also means that graduates achieve high quality professional development in a real world environment where they can effectively lay down sound foundations for their future careers.  

The key aims of KTPs, as described by KTP themselves, are:

· To facilitate the transfer of knowledge and the spread of technical and business skills, through innovative projects undertaken by recently qualified graduates under the joint supervision of personnel from business and the knowledge base

· To provide company-based training for recently qualified graduates in order to enhance their business and specialist skills

· To stimulate and enhance business-relevant training and research undertaken by the knowledge base

· To increase the extent of interactions by businesses with the knowledge base and their awareness about the contribution the knowledge base can make to business development and growth


A project will be defined and agreed that will enable the company to draw on academic expertise and apply it to the business. The agreed project could be for any length of time between one and three years, with the overall aim of helping the business make an improvement in an area that has been identified as high priority.


Working with a knowledge base partner (a university, college or research Organisation) can help businesses by acquiring new knowledge and expertise, the associate will gain business-based experience and personal and professional development opportunities and the knowledge base partner will enhance the business relevance of their research and teaching.


KTPs are part funded by a Government grant to the knowledge base partner. This contributes to the costs that are incurred through participating in that particular KTP, whilst the balance of the costs directly attributable to a KTP associate's project is funded by the company partner. 

 
The largest part of the costs of a KTP is the employment cost of the KTP associate and the cost of staff input from the knowledge base partner and company partner who are directly involved in the partnership. The remainder includes provision for equipment and travel costs, the knowledge base partner's indirect and administrative costs and costs associated with the personal and professional development of the KTP associate. 

 
The amount of a grant to the knowledge base partner and the amount the company partner has to pay is determined by the number of KTP associates to be employed, the length of their project, whether the company is a small or medium-sized enterprise and the location of the company partner and / or the knowledge base partner. 

 
The budget for any individual KTP, and a company's contribution to it, depends on the details of the specific partnership. However, annual company contributions per KTP associate employed could be between 30% - 50%.

 
Companies are required to cover the full overhead costs of their own participation in a KTP. These include management and supervisory effort, additional materials, capital equipment and accommodation. They are also expected to contribute to the cost of equipment purchased

The main outcomes are that the company will acquire new knowledge and expertise, the associate will gain business-based experience and personal and professional development opportunities and the university, college, or research organisation will enhance the business relevance of their research and teaching.
KTP process


The basic process from generating an initial idea for a possible KTP project to having an Associate in place can be broken down into the seven stages described below.
1. Feasibility of the idea
A company will discuss a possible project by speaking to somebody at one of the many university-based KTP offices (local centre overseeing all KTP projects in their region – providing training and support to associates), or contact a KTP adviser directly (Mediator and overall controller of each KTP project in their region). 

2. Forming a KTP
At the core of a KTP is the relationship between a company partner and a knowledge base partner with the expertise to help the company address that need. The local KTP office will put the company in touch with a suitable prospective knowledge base partner.

3. Completing a Grant Application and Proposal Form
The Partnership Proposal Form and Grant Application for a KTP is completed jointly by the prospective knowledge base partner and company in discussion and with input and advice from the KTP adviser. The proposal is, in effect, the first part of the partnership as well as a means for providing information about the proposed participants and their objectives. It also requires detail on the proposed work plan for the KTP associate.
4. Submitting the Proposal

The Partnership Proposal Form and Grant Application needs to be agreed first by the KTP adviser and then submitted by the knowledge base partner to the KTP Programme Office for consideration at a meeting of the Partnership Approvals Group (PAG). 

5. Consideration of Proposals

The PAG meet at regular intervals throughout the year. Its membership comprises five senior KTP advisers, the Programme Director, and an official from the DTI who has the authority to approve Proposals and Grant Applications for KTPs there and then. 
6. Issue of a Grant Offer Letter
A grant offer letter will be issued on behalf of the Secretary of State for Trade and Industry to the knowledge base partner with a copy going to the company partner. This will normally happen within three weeks of a Partnership Proposal being approved for support by the DTI on behalf of all the public sector bodies that fund KTP - the KTP Sponsors. The terms and conditions of the Grant Offer Letter must be accepted in writing by the knowledge base partner. 

7. Recruitment of a KTP associate

The acceptance of the terms and conditions of the Grant Offer Letter marks the point at which the Partnership can begin to recruit and appoint their KTP associate(s). The process of recruitment is undertaken jointly by both the company partner and the knowledge base partner, although the associate's contract of employment is with the knowledge base partner. The objective is to recruit the most appropriate associate for the work. 


Once a suitable candidate has been selected, following interview, the candidate then has the choice to accept or decline to undertake the outlined project by accepting or declining the position.

Origins of KTP


KTP’s predecessor was the Teaching Companies Scheme (TCS), launched in 1975, which operated in a similar way to the current KTPs. In 2003 KTPs replaced TCS. The KTP programme is currently managed by Momenta (KTPs are managed under contract to the Government`s Technology Strategy Board by Momenta. The Technology Strategy Board acts on behalf of all the public sector bodies that fund KTPs) who were awarded a four year management contract on 1st October 2004.


During the last thirty years KTP, and previously TCS, have given British firms new opportunities to break into new technologies, new markets, new processes and production methodologies. Funded under the Science and Technology Act 1965, TCS was established in 1975 by the Science and Engineering Research Council, based upon the teaching hospital idea - ‘learning by doing’. 

Originally aimed at engineering projects, KTPs today cover a wide business spectrum to meet the social, technological and economic priorities of the United Kingdom; they now cover most United Kingdom business sectors. 

 
The growth of TCS and KTPs from a handful of partnerships in 1976 to over 1000 today highlights the value that firms place on participation through their commitment and financial investment. The growth in partnership numbers has been met in part through increased public sector contributions, all aimed towards strengthening the competitiveness, wealth creation, social and economic performance of the United Kingdom. 
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Figure 1: Total number of partnerships in KTP portfolio

Case study of KTP


The following questions were asked during face to face interviews with various members of a current KTP project.

1. What is your experience of structured work based learning (specifically KTP)?

2. In your opinion how has structured work based learning through KTP benefited your area (company or academic partner)?

3. What are your views on the benefits to the other partners (associate and / or company / knowledge base partner)?


4.
Is the KTP “concept” good value for money?


5.
What, in your opinion, are the most important factors for a successful KTP?

6. What improvements or adaptations in your opinion could improve KTP? 

7. Key quote giving your perspective of KTP.

The combined responses of each party, to the questions shown above, are discussed below.


The only experience that the company partner (Caldervale Engineering Services) representatives have had in terms of KTP has been through the current project and attending sessions regarding the current KTP project (including supervisor workshops and KTP module supervisor days). However in terms of work based learning they have had plenty of experience including Higher National Certificates (HNC) and National Vocational Qualifications (NVQ) which employees have studied for. The company consensus was that it appears that KTP is an excellent introduction between graduate and company for the benefit of both. The associate only has experience of KTP through the current project and experience of work based learning is limited to work based projects undertaken throughout the associate’s university career. The knowledge base partner (Glasgow Caledonian University) representatives have had experience of many student industrial placements and work based learning (not necessarily KTP however) as work-based learning is coupled with the academic background and has been proven to be an excellent way of enhancing a students employability prospects.


The company partner’s combined view of the benefits of work based learning through KTP is that it is too early in the project to know at present although the indications are good. In terms of learning the company partner feels that it mostly comes from the company side and has been disappointed with the lack of depth of academic learning attached thus far. Structured work based learning has benefited the associate as it has given an opportunity to work and manage an industrial project in an industrial environment. It has given the associate an excellent experience of industry – and the practical problems faced – rather than theoretical ones. It has also given an opportunity to use some of the skills and techniques which had been learned throughout the associate’s university career. The academic partner feels that the current KTP with Caldervale has proved to be very beneficial for both parties.


The benefits to the associate are summed up by the company partner as giving a clear platform to enhance the associate’s knowledge whilst developing their project. Their views of the academic benefits are that they get a KTP to nurture and ensuring a successful KTP to promote to future projects. The associate believes that the benefits for the company are that they get academic support for the project along with a highly motivated, newly qualified graduate to give them a fresh perspective towards generating solutions to problems using leading edge technology. The academic partner increases their industrial links while being involved with users of leading edge, innovative software and technology solutions and in turn can use their experiences / findings in day to day teaching and research. The knowledge base partner stated that the KTP associate at Caldervale had developed greatly through the KTP work and has built-up a lot of valuable experience which has proved to be beneficial to him, the company and the university.

At present the company feels it is too early to determine if the KTP concept is good value for money – only able to consider this when a working prototype has been developed. The associate believes that the KTP concept is good value for money (in theory) as it can provide a support network which without KTP would be unavailable although in terms of the current project agrees with the Caldervale stance, that it is to early in the project to say – yet to provide solid results. The company partner views KTP as being excellent value for money as it allows for a real partnership between industry and academia, producing benefits for both parties, and in particular, for the associate.


The company partner had three factors which they felt were instrumental for a successful KTP. They were:


1.
An associate with suitable academic background

2. 
A willing and co-operative industrial partner


3. 
An academic partner with the relevant expertise

They also suggested some improvements for KTP which were for the academic partners to provide a synopsis of their expertise so companies can have something to relate to. The associate deems that the factors which are instrumental in creating a successful KTP are:  



- 
The right choice / selection of associate



- 
Good communication between all parties (associate, company & academic partner)



- 
A combined and concerted effort towards a universal outcome 

One improvement which the associate suggested was that regular meetings could be held, perhaps every four to six months, to discuss shared issues or problems. Another improvement would be looking at skills and competencies of new associates – the associate found the second KTP module to be a brief review of items which had already been learnt at university. The knowledge base partner concurs with the other parties in that the recruitment of a good associate in terms of academic background and communication skills is the key to a successful KTP. They also commented that high expectations can sometimes lead to disappointment and maybe these should be moderated at the early development stages.


All interviewees were asked for a key quote giving their perspective of KTP. Caldervale gave quotes which included “Linking business with academic institutions in a world of reality.” and “A good method of helping to develop new products and exposing an associate to an industrial environment.”  The associate gave “An excellent stepping stone between University and the industrial world”. The knowledge base partner’s quotes included “KTP is an excellent vehicle that allows for a real academic/industrial partnership, developing real products for the marketplace”.
Experiential learning theories and the KTP model

We believe the KTP scheme as a paid work based learning partnership between an educational establishment and an outside organisation where postgraduates (associates) are paid to deliver projects and achieve new knowledge and learning can be best understood by reference to experiential learning theories.


Epstein [1994] has identified the defining characteristics of the experiential and rational systems and his belief in the value of experiential learning is well illustrated as;

“Failing to understand the operation of the experiential mind and its influence on the rational mind, try as we may to be rational, our rationality will be undermined by our inherently experiential nature”

The case for experiential learning for postgraduates during their careers through the Knowledge Transfer Partnership scheme is supported by the following;

“Everything flows” says Heraclitus. Everything is in a constant state of flux and movement, nothing is abiding. Therefore we “cannot step twice into the same river”. “When I step into the river for a second time, neither I nor the river are the same” Gardiner (1998)

“Experiential learning involves a direct encounter with the phenomena being studied rather than merely thinking about the encounter, or only considering the possibility of doing something about it” Smith et al (2005)

“Experiential learning – occurs when individuals engage in some activity, reflect upon the activity critically, derive some useful insight from the analysis, and incorporate the result through a change in undertaking and/or behaviour”. Kolb (2007)


Much of what the KTP scheme is about is reflected in the content of these quotes. We contest the continuing value of postgraduate programmes which are still driven and controlled by the educators as the purveyor of knowledge while the postgraduate is sustained as a passive recipient of knowledge.


Educators, while being made aware of the value of experiential learning methods such as work based learning through the means of published literature still remain highly resistant to change. We examine and consider experiential learning modes to demonstrate their underpinning of the KTP model for work based learning. Different theories relating to experiential learning are considered and we consider the resultant modes of learning drawing from these theories in terms of relevance to the KTP model. We intend to show how experiential learning underpins the capacity for mental self management and relate this directly to the associate in the KTP model.

Experiential developments

Experiential learning involves techniques as old as learning itself. In the modern period it is useful to consider the definition and reasoning put forward by the psychologist Carl Rogers (1902-1987). Rogers recognised two general forms of learning as cognitive and experiential. There is little doubt that his books, “Freedom to Learn” and “Client Centred Therapy” established the basis for the concepts of student centred learning and experiential education. Rodgers was one of the first to recognise the need for the role of the lecturer to become that of facilitator. This means the lecturer then supports the environment for learning. Roger’s (1969, 1964) experiential learning ideas evolved as part of the humanistic education movement and applies mainly to mature learners. His view was that experiential learning took place when the learners participate in, control and direct the learning process where the activities involved are based on direct interaction with learning environments and where self evaluation is fundamental to the assessment of the learner.


These early views of the experiential approach are very much reflected in the 21st century KTP model where the postgraduate (associate) has control and responsibility for their learning supported by the educational establishment. Educators take on the role of being facilitating supervisors and mentors to the associates as opposed to taking control of the learning. It is interesting to note how forward thinking these early workers were in relation to the value of experiential learning and knowledge production.


Rogers also believed that the learning environments chosen should be clearly non-threatening to the learners. The lessons put forward in “Freedom to Learn” are certainly directly applicable to the KTP model where postgraduates practice their discipline in a range of “real world” work-based environments throughout their careers. Particularly illustrative of this relevance is the following quotation relating to Roger’s ideas on learning and instructional theory published by Kearsley (2007).

“Rogers distinguished two types of learning cognitive (meaningless) and experiential (significant). The former corresponds to the theory based academic knowledge such as learning vocabulary or multiplication tables and the latter refers to applied knowledge such as learning about engines in order to repair a car. The key to the distinction is that experiential learning addresses the needs and wants of the learner. Rogers’s lists the following qualities of experiential learning: personal involvement, self-initiated, evaluated by learner and pervasive effects on learner” Again the latter points are   highly supportive of the KTP model. 


Experiential education as a philosophy was supported by John Dewey (1938) who was an American educational philosopher in the early twentieth century. He strongly promoted the idea of learning through direct experience involving action and reflection which are both core to modern thinking relating to experiential learning. Dewey’s ideas on educators requiring to immerse the learners in action, followed by learners reflecting on the experience is in line with the our views regards how effective results can be achieved for both the associates and for the companies involved in a KTP scheme. He was one of the first to direct attention to the essential link between understanding and doing a basic philosophy employed within the KTP model.


Kurt Hahn`s thinking had a significant effect on progressive education development in the United Kingdom. This is well illustrated by the following quotation from Kraft (1973) “no discussion of the theory of experiential education would be complete without some recognition being given to Kurt Hahn, the founder of the Outward Bound movement”

Paulo Friere was yet another philosophical voice which contributed to the philosophy of experiential education. He was a Brazilian educator who developed much of his thinking while teaching adult literacy. Friere (1993) “rejected the hypothesis of a purely mechanistic literacy program and considered the problem of teaching adults how to read in relation to the awakening of their consciousness”. Again Friere saw the process of reflection as an essential component in a similar fashion to Dewey and Hahn. Thus Friere was concerned about the content which needed to be taught, the processes to be used and the resulting consequences for the learner within the context of their learning in the work based environment. 


Again Friere was most concerned about educators dominating the educational approach. Thus modern thinking such as the rationale behind the KTP model has its roots in the developments taken forward by John Dewey, Kurt Hahn and Paul Friere and now many of the theories put forward are derivatives of their earlier thinking. 


To understand how the KTP scheme is effective we believe that it is important to examine the meaning of experiential learning and experiential education as there is often confusion between these terms. Generally it is now accepted that experiential learning is a mandatory component of experiential education. Experiential education is often viewed as structuring the educational process to fully exploit experiential and the KTP model is an excellent example of the experiential educational approach where KTP is structured to take place in the real world work-based environment to deliver innovative and creative knowledge and learning through knowledge transfer mechanisms.


Again it is often argued that experiential learning does not require the involvement of the traditional educator which is certainly true where the learner is in a situation of learning as a by product of for example fulfilling a job role in a paid KTP workplace.


However the postgraduate involved may well not be aware of all the learning achieved until they participate in a programme relating to prior experiential learning. For the postgraduate to become aware of the learning achieved this will involve careful reflective analysis involving a transitive process between the educators and the learner thus falling within the sphere of what is usually described as the experiential education process. There is little doubt that many authors have indeed used these terms interchangeably.  It is our contention that these terms reflect an experiential approach and are probably best considered as describing the learning environment which stimulates the experiential learning relating to each individual involved. The learning being achieved in most of these environments will be through the experiential education process where the learners, the educators and the organisations will have jointly agreed on what is to be achieved. This for example is the basis of the KTP model where the organisation, the academic establishment and the KTP office agree the basis for the  project content with the KTP and the associate when appointed agrees to and negotiates how best to take the knowledge production forward. However for situations involving previous work experience the learning may well be a retrospective process involving the associate working with the educators to identify what learning had been achieved from the associate project. Thus the previous learning is in many situations only realised by the learner once they have become involved in the experiential education process. Itin (2007) sets out to define the meaning of each declaring the need for “clear working definitions of experiential learning and experiential education so that distinctions can be made.” Itin argues that a main difference is that experiential learning does not “necessarily require a teacher” whereas experiential education must include a clear transactive component between the teacher and the learner. We would contest this approach as clearly experiential learning while achieved by each individual learner still requires educators involved but not as teachers in their traditional role.


 Educators need to become facilitators and mentors for both processes described as experiential learning and experiential education. The success of the KTP model we believe is based on the integrative team approach where to achieve the knowledge production and learning the associate interacts with staff in the academic institution and the organisation as appropriate where the supportive role is one of advising, facilitating and mentoring.

Experiential modes 

 Itin (2007) usefully draws together experiential education as follows;
“… carefully chosen experiences supported by reflection, critical analysis and synthesis are structured to require the learner to take initiative, make decisions, and be accountable for the results, through actively posing questions, investigating, experimenting, being curious, solving problems, assuming responsibility, being creative, constructing meaning and integrating previously developed knowledge. Learners are engaged intellectually, emotionally, socially, politically, spiritually and physically in an uncertain environment where the learner may experience success, failure, adventure and risk taking. The learning usually involves interaction between learners, learner and educator, and learner and environment.”


This quote from Itin provides a good in depth analysis of all the aspects which underpin the growth of a successful KTP and as can be seen, the associate profile (learner) is key to success in a KTP. What Itin`s model of experiential education shows is the importance of learning in the uncertain “real world” environment? 


This argument certainly relates to the KTP model and we can report from our own experience of the KTP that the associate develops through working in a dynamic workplace environment and has the experience of dealing with knowledge transfer at the leading edge which can involve learning from success, failure and through risk taking.


We see this model as generally all inclusive of the essential components which are required to achieve effective experiential learning / education and we believe it adequately underpins the KTP model. We base this on the overall experience of conducting experiential learning / education through the earliest teaching company model and through current experience of the KTP model. Taking into account the need to find more effective ways of educating postgraduates it seems this model offers an effective way forward. However the question arises as to its interpretation in relation to prior experiential situations where the learner may well be unaware of learning being achieved.


While “…carefully chosen experiences…” may no longer be relevant most of the other components could be determined through interaction between the learner and the facilitator and the production of a portfolio of evidence. The prior learning approach is particularly important where postgraduates wish to achieve recognised postgraduate studies without returning to the on-campus learning environment. The KTP model facilitates this approach as the associates are appointed to the educational establishment but they spend most of their time in the workplace environment of the organisation. However we believe the KTP model for work based learning to have distinct advantages over the traditional paid work-based learning as the partnership with the educational establishment assures access for the associates to whatever resources are needed to facilitate knowledge production and learning in the workplace environment of the organisation. The associates can thus use the learning and knowledge production retrospectively to submit for an award through work based learning.


Epstein (1994) has identified two independent, yet interactive modes of human information processing, namely experiential and rational. The rational system is described as analytically driven by logic, symbols, language and sequential information processes. The experiential system however is more driven by emotional, perceptual, intuitive and simultaneous information processes. When it comes to single and double loop learning the experiential system generally tends to drive single loop learning without much thought input. However for double-loop learning both the rational and experiential systems are involved and this requires considerably more thinking to take forward the required interaction and consequent processes. For leading edge knowledge production it is essential that double-loop learning is put in place if postgraduates such as associates in the KTP model are to deal effectively with key drivers such as innovation, creativity and change to achieve new knowledge production in the organisation.


The key to this mode is the interaction of the experiential and rational systems which in turn can support the double-loop learning process which supports creative and lateral thinking and makes the learner much more receptive to considering alternative pathways for solving problems. The latter, we are well aware is key to successful delivery in the KTP model. We see this mode of  work- based experiential learning as of core importance in explaining the success of the KTP model and we have seen the success of the Epstein mode(1994) in the earlier teaching company model and more recently in the operation of the KTP model. This mode is particularly supportive of postgraduate work based experiential learning in work related environments which is the focus of the KTP. Of key importance is the fact that this mode supports the development of critical thinking learners who will be capable of examining new and novel situations which involve emotional demand, high levels of risk and uncertainty. The latter describes in detail the associate profile required in the KTP model.


We believe that Epstein’s (1994) ground breaking theory of intelligence (Cognitive Experiential Self Theory) is of fundamental importance for the development of postgraduates such as KTP associates and that this mode works well with the work based environments characteristic of the KTP model. It is important to remember for this mode that it is the interaction of the experiential and rational minds which provides a powerfully balanced approach to whole brain learning.


Sternberg (1998) defined intelligence as the capacity for mental self management which again from a postgraduate education viewpoint would be a highly desirable self sustaining competence to achieve with all postgraduates. Sternberg demonstrated that a person can be highly creative and practical but exhibit a low IQ. Based on his research, practical and creative intelligence yield better predictions in relation to job and career effectiveness than analytical intelligence examined via IQ testing. He showed that interactive experiential techniques could be effectively used to develop practical and creative intelligence. We believe this mode underpins the understanding of the basis upon which the KTP model has evolved from the earlier Teaching Company model in terms of achieving creative and innovative practice as a core competence for the associates. Sternberg (2007) describes three domains of intelligence, namely three sub-theories “(I) the componential sub-theory which essentially describes the structures and mechanisms that underpin intelligent behaviour described as metacognitive, performance or knowledge acquisition components. (II) the experiential  sub-theory that proposes intelligent behaviour can be interpreted along a continuum of experience from novel to familiar tasks/ situations. (III) the contextual sub-theory which specifies that intelligent behaviour is defined by the socio-cultural context in which it takes place and involves adaptation to the environment, selection of better environments, and shaping of the present environment.”  The most important point is that the experiential sub-theories cannot stand by themselves where again intelligence involves the interaction of the sub-theories. The experiential sub-theory is characterised by the quest for originality/novelty, uniqueness, innovation and insight which is an essential characteristic of the KTP model. To stimulate intellectual performance the learning environment needs to be socio-culturally relevant to the individual learner and provide links between the knowledge being given and “real world” behaviour. The approach to instruction involves strategies for dealing with novel tasks and new situations and overall develop within the learner “the capacity for mental self management” Sternberg (1998) which we see as fundamental to the successful delivery of the KTP   model.


We believe that this type of approach is highly relevant to the experiential learning environments which form the basis of the KTP model and Chisholm (author) has observed the development of the capacity for mental self management while facilitating experiential learning using problem based learning, laboratory based learning structured work-related learning in a number of postgraduate learning schemes including the earlier Teaching Company Scheme. We can see how Sternberg’s (1998) three domains of intelligence explain much of what happens in  the  KTP model where the partnership between the organisation and a tertiary education establishment establishes a socio-culturally work based environment where effective knowledge transfer and production can be effected through the integration with the on-campus environment. At the core of the KTP model is the need for the associate to be involved in novel knowledge delivery while responding to a range of new situations which arrive in the organisational environment set up between the educational establishment and the company. The capacity for mental self management is a core overall outcome for the associate. On the basis of the evidence offered by Epstein (1994) and Sternberg (1998,2007) we believe that the theories which they offer regards experiential learning theory underpins the basis on which the KTP scheme operates successfully as a work- based learning model.


On the basis of our analysis of the KTP model for work- based learning we contest the value of other models of paid work-based learning where the learners are more often achieving learning which is controlled by the organisation for the organisation. The KTP model is certainly about learning in the transdisciplinary workplace environments of the organisations involved but in that environment it is about learning through and by work based learning as opposed to in work based learning studies predicated by Gibbs and Costley (2006). Examination of the postgraduate KTP model suggests to us that the better work- based learning approach involves the integration of “in work based learning”, “by work based learning” and “through work based learning”. We would contest the value of the distinction made where Gibbs and Costley (2006) claim “Students have learning outcomes that meet criteria which measure their learnedness as workers.” In the same paper they further refer to Portwood’s (2000) interpretation of the learned worker as “a combination of intelligent scepticism and focused intelligence.” It is further commented that students studying for an award in work based learning studies “have to show the ability to plan, analyse and evaluate, to consider their own self-development, to work with others and to understand work based methodologies.”

Certainly associates are regarded as learned workers in the KTP model and to achieve the desired outcomes they have to achieve and satisfy all these aspects which are described as relating to “in work based learning studies” which are not discipline based. The KTP model is more about the delivery of transdisciplinary projects in the workplace where the associate has to develop as a learned worker continually evaluating and considering their own self development and the value of the knowledge capital they are developing. More often the knowledge may be discipline based or involve several disciplines but alongside, associates are often developing more generic knowledge and could be said to be achieving outcomes which can be described as “in work based learning” studies. The overall development of associates as learned workers however involves an integration of discipline driven and generic driven knowledge derived in a transdisciplinary environment which in turn integrated with the on-campus environment.
Reflective appraisal of Work Based Learning

Work based learning is an educational approach which uses the workplace to provide students with knowledge and skills which help them transfer from academia to industry.


We have found that work based learning, in the form of a KTP project, provides an excellent practical experience of industry. It allows the student to get involved with real life problems and issues encountered throughout industry. It is important to understand that all learning does not only take place in a lecture theatre or classroom but can occur in other industrial and commercial environments.


While work based learning offers practical experience, this alone does not provide all the learning and knowledge required to allow a student to gain a qualification – especially at undergraduate level. Before a student can begin work based learning background knowledge of the industrial area must be achieved – so the student has a grasp of procedures, methodologies and even language & terminology.

Another benefit of work based learning is that a student can specialise in a specific industrial area – particularly beneficial in science and engineering industries. The students can build up knowledge of specific concerns, problems and solutions. This will help them greatly once they leave academia as they already have an insight into the general issues affecting the industry.


It can be argued however that this specific work based learning may not be as beneficial as first thought however. There is a possibility that a student may become “typecast” in one area as this is where they gained their experience and potential employers may be happier employing someone with no previous experience compared to someone with experience in a different area.

Work based learning also has the ability to attract professionals who wish to further their career by gaining improved qualifications. Work based learning is ideal for this as no time needs to be taken off work to study as work based learning takes place concurrently with everyday tasks (the basis of work based learning).

The only apparent drawback with work based learning qualifications are that they can be perceived to be vocational, with less standing than a full time on campus qualifications: for example a Professional Doctorate through professional practice compared to a PhD. This may deter some individuals enrolling on work based learning courses as they may feel it is not worthwhile enough. Employers are now more aware of these courses and will continue to be so as popularity for them increases.


While work based learning can be useful, on campus learning is still the most popular mode of learning. On campus is structured to be entirely focussed on learning through lectures and a lot of information can be shared and passed on this way in a relatively short time. While work based learning is practical, on campus is theoretical and there is not much scope for individualised learning programs.


In our opinion we believe that work based learning has many advantages for those who wish to get into industry. While worthwhile at undergraduate level it is most beneficial at postgraduate level. However we do believe that on campus learning is essential for students to gain fundamental knowledge but work based learning helps to put that knowledge to good use and further develop it. Therefore a blend of these two forms of learning is the most suitable structure for today’s students.
Conclusion

This paper has discussed the fundamentals of the KTP scheme including details of what they are, how they originated and how they are funded. A case study of a current KTP project was carried out and we established that KTP gives the associate an excellent opportunity to gain valuable experience in the industrial world. One quote from the company partner summed up KTP by describing it as “Linking business with academic institutions in a world of reality” and the knowledge base partner described KTP as “an excellent vehicle that allows for a real academic / industrial partnership, developing real products for the marketplace.”


We believe part of the success of KTP is based on the integrative team approach where the associate interacts with staff from the knowledge base and company partners who advise, facilitate and mentor. From experience of the KTP model we would agree that academic disciplines at the leading edge integrate with the transdisciplinary nature of work-based studies to give a highly effective postgraduate model for knowledge production and learning. We would further argue that more effective knowledge production in subject disciplines is achieved as a result of their consideration and development in the trans-disciplinary work- based environment. Thus we contest the arguments advanced in favour of “in work based learning” studies and “through work based learning” studies arguing that a more realistic and applicable model involves integration of these approaches.
     What is clear from the study is that while the associate achieves valid experiential learning, all the supervisory team involved also go through an experiential learning curve for the duration of the KTP. This is functionally supported by the continuous transfer of knowledge to support the design and development of the leading edge company investigation. It is important that the academic staff involved understand that the knowledge transfer is a two way process  with staff able to achieve experiential learning from the company and its staff as well as facilitating transfer of knowledge to the company.  
    In conclusion we believe that work based learning has many advantages for those who wish to get into industry and is most beneficial at postgraduate level. We believe that on-campus learning is essential for students to gain fundamental knowledge but work based learning, in particular the KTP model, helps to put that knowledge to good use and to further develop it.

     From our analysis we consider that the KTP model is theoretically underpinned  by the theories and experiential modes examined, particularly by Epstein’s cognitive experiential self theory and Sternberg’s domains of intelligence.  
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