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ABSTRACT

The emergence of the knowledge management concept has profound implications for transforming the quality of research education and training in universities where knowledge business dominates. The primary goal of research supervision in the higher education sector is the achievement of quality, relevance and completion rate. The author maintains that the effectiveness of research supervision process to achieve the goal will be enhanced if the knowledge management concept is effectively integrated into the process. The author argues that the growth of the current and future knowledge-based economy and society calls for a fundamental shift in the processes and objectives of research education. Based upon the notion, the paper develops an innovative research supervision framework to help transform research students into knowledge workers and managers. The framework demonstrates close synergies between knowledge conversion process and that of research supervision. 

Introduction

In the 21st century, knowledge has increasingly become a main competition tool for business and a vital economic resource. The process of knowledge management (KM) through knowledge construction, dissemination, use and embodiment is gaining momentum in the knowledge industries and our society. While knowledge management has widely discussed and employed within the parameters of the business world, it has profound implications for research education/training in universities as well. Universities fulfil significant functions in our society. They value learning throughout life and promote the pursuit, preservation and transmission of knowledge (Nelson, 2002). Obviously, there is a close nexus in the fundamental roles between education in universities and knowledge management.

The primary objectives of this paper are to:

· Examine the nature of challenges universities are facing and the needs for change in the existing theories and models of research supervision; and

· Transform the quality of research supervision through a proposed innovative framework for research supervision that applies the principal concept of knowledge management to research supervision.

The study explores and synthesizes the current theories and practices of knowledge management and research supervision. Based upon the study, the paper proposed an theoretical framework for research supervision, which seeks to achieve a breakthrough in the tradition of university research education/training.

Major Challenges to Universities 

Universities fulfill significant functions economically, socially, environmentally and culturally. With the rapid changes and development in every aspect of the world in recent years, most universities profess a commitment to the processes of changes and thus, are confronted with formidable challenges as well. Globalization, the advancement and convergence of information and communication technology (ICT), diversification of funding sources of higher education, and social and environmental issues are among the top major challenges that universities have to address.

Globalization together with ICT developments breaks the boundaries of nationhood, geography, ethnicity and culture. It has brought to universities both opportunities and challenges. Universities have the opportunity to go global and develop in global markets and join the world-wide communities. For example, the global market for international students has grown strongly and rapidly over the last 20 years as a result of the globalization. According to UNESCO (1998), international student enrolment in tertiary institutions rose from approximately 710,000 to 1.54 million between 1980 and 1994. Internationalization of curriculum and the demand for e-learning and e-teaching impose great pressure on universities to achieve a breakthrough in the traditional contents and forms of educational delivery. 

Associated with the globalization and ICT advancement, another major challenge to universities is the emergence and growth of knowledge-based economy and society. In the knowledge-based economy, the technological and scientific developments play a key role. ICT, networks, international competition and knowledge intensive products and services dominate economic activities (Beijerse, 2000). Knowledge is replacing infrastructure and networks are replacing hierarchies in the society (McShane and Glinow, 2000). Therefore, the primary goal of universities is supposed to be the development of students as competent knowledge workers.

There has been a global tendency towards diversification of funding sources of higher education with the decrease in government funding over the past decade. From an international perspective, higher education confronts dual pressures – of rapid growth in participation from a broadened socio-economic mix of students, and of an increasingly severe financial stringency. The funding deficiency has affected higher education infrastructure and most importantly, challenged academic freedom and institutional autonomy as universities are increasingly depending on private and industry funding (Zhao, 2001). In a recent controversial Ministerial discussion paper Higher Education at the Crossroad: An Overview Paper, Australia Government called for greater private share of tuition through fee deregulation, and revenue diversification by universities (Nelson, 2002). Seeking self-funding through generating income from various sources has become one of university’s top priorities.

Today, universities, like other industries and businesses, have a broad public responsibility and are environmentally responsible as well. This requires universities to develop new forms of relationship with their communities. There are complex social and environmental issues facing universities. For instance, in Australia, these issues include regional security, social cohesion, bio-ethics and water quality. Universities have the responsibility to address the issues through research and development and providing intellectual leadership (Nelson, 2002).

Implications for Research Supervision and Needs for Change
As shown above, universities are confronting a more complex and dynamic changing environment, challenges, pressure and needs than ever before. The implications for research supervision are profound, which include:

· A more diverse population of research students in backgrounds and interests;

· Increasing demand for flexible forms and structures of research education and training which are underpinned by the extensive use of ICT ;

· A need for interdisciplinary and/or trans-disciplinary research and supervision;

· Diverse career goals of research students due to constantly changing employment markets;

· Changing nature of supervisory process which supports and fosters student and community focused education, and student freedom of choice in terms of research award (higher degree by research, by project, by coursework and so on), mode of study, supervisor, institution and etc; 

· More pressure for the completion rate of higher degree within a regulated timeline and heavier workload of supervisors due to financial stringency and changes in Government research funding policies; and 

· An increasing concern about the triple bottom line results from students’ research.

The changes challenge and disrupt many of the traditional ways of research education. For instance, traditional models of research supervision are based on a single supervisor working with a motivated, well-prepared student over an extended period of time (Holbrook and Johnston, 1999). Conventional research education assumes to be on-campus and full-time, and prepares students for academic or other full-time research work. Clearly, the models cannot accommodate the changed needs and expectations of students and communities, and cannot address the stringent financial situation of universities as indicated in the previous section of the paper.

Over the past decade, new supervision arrangements to supplement the conventional single-supervisor structure have been established. Knowledge sharing among students and between supervisors is becoming more important in the new trend of research supervision. The new supervisory practices include joint supervision of one student by two or more supervisors, committee supervision that provides complementary expertise that students can call upon, and supervisory groups which involve students in their own and each other supervision. The supervisory group structure embodies a fundamental change in theories and practices in research education and training. Under this structure, students are involved in the process of providing guidance to each other and sharing access to faculty resources in a group setting. Some models generated from the structure are a workshop model, a coursework model, a conference model, a methodology group model and a collaborative cohort model (Conrad, Perry and Zuber-Skerritt, 1992, Burnett, 1999). These fundamental changes in supervision models do indicate the needs for a knowledge management approach to research supervision.

An overhaul of the nature of research supervision and the supervisory process of research students becomes imperative to respond to the environmental change. As Drucker (1995 cited in McAdam & McCreedy 1999) said “we are entering the knowledge society in which the basic economic resource is no longer capital … but is and will be knowledge”, the changed scenario requires a holistic re-thinking and re-examine the existing theories and practices in the field of research supervision. The author maintains that the current and future knowledge-based economy and society need knowledge transformers and managers, namely, people who have the capacity of creating new knowledge, transforming information and their own knowledge, and adapting knowledge to environmental needs. In other words, a KM approach is not only applicable but also essential to research supervision process.

Synergies between KM and Research Supervision

What Is Knowledge Management and the Processes?

Knowledge management has been defined in different ways and from different perspectives in current literature. Davenport et al. (1998 cited in Rowley 2000, p327) defined knowledge management using a project-based approach:

Knowledge management is concerned with the exploitation and development of the knowledge assets of an organization with a view to furthering the organization’s objectives. The knowledge to be managed includes both explicit, documented knowledge, and tacit, subjective knowledge. Management entails all of those processes associated with the identification, sharing and creation of knowledge. This requires systems for the creation and maintenance of knowledge repositories, and to cultivate and facilitate the sharing of knowledge and organisational learning.

[Please insert Figure 1 here]

Different from the project-based approach taken by Davenport et al., Figure 1 above explores knowledge management from the perspective of operational process, that is, the basic input-output transformation process. At the input end, we have a combination of knowledge of customer’s needs and expectations, knowledge of raw materials and resources to be used, knowledge of products and services to be delivered as well as data information or knowledge.  The process clearly indicates that knowledge management takes information, knowledge and people as its basic inputs, and applied knowledge and intellectual capital as its desired outputs. 

The knowledge conversion process is actually a changing and/or improving process.  It consists of preserving, embedding and enhancing knowledge of process, products and services. The knowledge conversion process can also be seen as one of knowledge creation, transferring and sharing, and a process of knowledge access improvement as well.  Fostering a knowledge environment that is conducive to knowledge development, use and transfer is vital in the knowledge conversion process (Armistead, 1999). The knowledge management process is not a one-stop process but a spiral cycle of continuous improvement and development. The outputs of the cycle may be supplied as inputs for the next transformation process as shown in Figure 1.

Where Are the Synergies?

Research students are or will be knowledge workers. A knowledge management approach helps to develop students to become competent knowledge transformers and managers. The crux of research supervision lies more with helping students to critically manage knowledge, identify and exploit existing knowledge and creating new knowledge than the provision of students with academic research skills and a toolbox of research techniques. Thus, people and learning issues are central both to knowledge management and to research supervision. As knowledge management is multidisciplinary by nature (Nonaka & Takenchi, 1995), its principles and theoretical framework suit the current and future trend of interdisciplinary nature of research and research supervision.

Research supervision process is actually a process of knowledge conversion process where knowledge acquired through research activities is advanced. It is a process of fostering and enhancing learning, research and communication at the highest level (Laske and Zuber-Skerritt, 1996). The supervisory process is crucial to the success of graduate students and certainly complex, subtle, pivotal and responsible. Therefore, a systematic knowledge management approach is required to help both students and supervisors to acquire, share and utilize knowledge. In the view of students, research supervision helps them to achieve a scientific, professional or personal goal, and to learn about research and how to conduct research against the quality standards of the system. This is a knowledge acquisition and knowledge utilization process. In the view of supervisors, their supervision should be able to contribute to the advancement of scientific knowledge through creating effective learning/research situations and entail opportunities to conduct research projects with students which enhance their own learning, research and reputation. It is a knowledge sharing and utilization and acquisition experience for supervisors.

A KM Approach to Research Supervision

Universities have a significant level of knowledge management activities associated with the creation and maintenance of knowledge repositories, improving knowledge access, enhancing knowledge environment and valuing knowledge (Rowley, 2000). The supervision of research students is undoubtedly an integral part of the knowledge management activities in universities. The author considers that the effectiveness of research supervision process to achieve quality improvement and increased productivity will be enhanced if knowledge management concepts are effectively integrated into the process.

[Please inert Figure 2 here]

Developing research students as capable researchers is the focus of research supervision (Down, Martin and Bricknell, 2000). The framework demonstrates close synergies between knowledge conversion process and that of research supervision. The framework suggests that research supervision is clearly a knowledge creation, transfer and embedding process in which research students develop new knowledge, theory and methodology (knowledge creation) through integrating, synthesizing and valuing existing knowledge (knowledge transfer), and in which students advance understanding and develop new insight into their area of investigation (knowledge embedding). This process requires innovation-oriented individuals (research students) and a research environment that provides networks of experts and easy access to knowledge technologies for knowledge creation, storage and transfer. The outputs of the research supervision from knowledge creation, transfer and embedding processes are qualified researchers who successfully complete their research degrees by producing and presenting research outcomes with potential value to our knowledge-based society. Therefore, the successful graduates should be competent knowledge workers and knowledge managers who are able to fit in well with the knowledge-based economy and society.

The above knowledge management framework for research supervision is new and innovative in nature since it takes a non-conventional approach, namely, a knowledge management approach to address research supervision. This is different from the exiting studies that concentrate on changes in supervisory structures and/or learning and teaching patterns (Conrad, Perry and Zuber-Skerritt, 1992, Laske and Zuber-Skerritt, 1996, Evans and Person, 1999). 

Taking a KM approach contains several implications for research supervision. Firstly, knowledge is regarded as an intellectual asset. Research supervision is to stimulate the acquisition of knowledge. The successful supervision is measured not only by the completion rate of research students within a set timeline but also by the economic value that students and their research outputs are able to generate, such as intellectual property. In this regard, a KM approach clarifies the goals of research supervision and helps students and supervisors to recognize the value of knowledge and themselves as knowledge assets of their organizations and the wider communities. 

Secondly, a nurturing culture and flexible structures are key components of knowledge management to encourage the creation of new knowledge and innovation. A KM approach entails plurality of research supervision models and practices that provide students with diverse background, interest and needs with a catalyst to complete their research. Empirical studies show that non-traditional supervision models as mentioned in this paper have been effectively used to complement the traditional ones. Burnett’s research on the trial of an innovative “Collaborative Cohort Model” indicated that students developed a greater breadth of knowledge and a variety of skills including research skills and generic skills through interaction with fellow students and a faculty coordinator within a collaborative framework. The research also showed that the quality of dissertation and the completion rate of students were enhanced (Burnett, 1999). 

Thirdly, one element of knowledge management concept concerns the effective and efficient use of technological and human resources. The knowledge conversion involves both “tacit knowledge” stored in people’s minds and “explicit knowledge” which is documented and public (Duffy, 2000). By taking a KM approach, research supervisors facilitate students’ access to resources and guide students to optimize the use of ICT resources, such as the latest data analysis software and electronic database, to enhance the reliability and validity of their research. This is actually a course of knowledge conversion, transfer and embedding, by which students apply their tacit knowledge to the exiting explicit knowledge with the support of ICT infrastructure and their supervisors and fellow students.

Finally, the application of the knowledge management concept to research education and training implies how extensive some changes may need to be in the attempt to create and make adequate use of knowledge capital (assets) in universities. One of the key knowledge assets in universities is research supervisors who are knowledge creators and transformers in terms of their direct contribution, and indirect contribution through students, to knowledge base. By taking a KM approach, university managers should turn themselves into knowledge managers who value and retain knowledge and knowledge workers including research supervisors by fostering a knowledge environment and culture and improving the exiting incentive reward systems. This may require significant change in HR strategy, organization structure and design, performance measurement and management, organizational learning and staff development.

Conclusions

Research supervision is a complex process. How to achieve the quality, relevance and completion rate of research supervision warrants extensive attention and discussion. Innovation in supervisory theory and practice holds the key to transform the quality of research supervision and higher education as well, as research supervision is an integral part of higher education.  This paper is committed to contribution to the innovation.

This study is a theoretical exploration of the integration of the new paradigm of knowledge management into research education and training. The suggested KM framework for research supervision is intended to generate interest in carrying out further in-depth research on the field of research supervision, leading to improved theory and practice within the field.
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Figure 1.  Knowledge Management Processes

(Adapted from Armistead, 1999)
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Figure 2. A KM Framework for Research Supervision
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