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Abstract
The link between Research and Teaching (R&T) has long been studied. Most studies conclude to say that there is no explicit or automatic relationship between these two activities. Separate quality assurance mechanisms and imbalanced funding mechanisms lead to a trade-off between scholarly research and excellent teaching in higher education institutions. This problem could be addressed by exploring strategies to link research and teaching, in order to benefit each other. This mini research project aims at identifying strategies that are appropriate to a research-based department. Through a literature survey and a case study, the project aims to introduce a process model that guides research-based departments in the Built Environment to transfer research knowledge into teaching. This paper presents the initial literature findings of this on-going project.
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Introduction
This paper presents the literature findings of the on-going research study that aims to investigate the transfer of research into teaching in the Built Environment discipline. The research study is initiated by the School of Construction & Property Management (SCPM) in collaboration with the Salford Centre for Research and Innovation (SCRI) at the University of Salford. The need for this study emerged from the school review exercise in 2003 that proposed improving the link between teaching and research activities in order to enhance student learning. The literature findings of the study are presented in this paper in four main sections. Firstly, the paper explains the background of the UK higher education system and secondly it discusses the relationship between the research and teaching (R&T). Thirdly, the paper focuses on the R&T link in the built environment sector and fourthly, the coping strategies used to create the R&T link in higher education departments are introduced. Finally, the paper sets out the methodology for the empirical stage of this study.

Background to the UK Higher Education System
The higher education system in the UK has been significantly changed over the last decade (Badley, 1999; Jenkins, 2000). This change has been triggered by the rapid expansion of mass education system and by a growing emphasis on student learning, quality assurance and quality enhancement. 

In terms of student learning for example, the Institute for Learning and Teaching in Higher Education (ILTHE) was established as a response to the requirement that teaching standards be improved (Dearing Report, 1997); and the Learning Teaching Support Network (LTSN) was initiated to disseminate best teaching practices across the UK education system. This growing emphasis on student learning has created a favourable environment to link research and teaching. 

In terms of quality assurance and enhancement, teaching quality is monitored by the Quality Assurance Agency in Higher Education (QAA) where as the quality of research is monitored by the Higher Education Funding Council for England (HEFCE) through the Research Assessment Exercise (RAE). As pointed out in many studies, these separate quality assurance mechanisms lead to critical problems in linking research and teaching. Turrell (2003) says that good researchers are not necessarily good teachers and good teachers are not necessarily active researchers. Due to this separation of research and teaching by two separate exercises the higher education institutions are faced with difficulty with regard to mission (i.e. scholarly research vs. excellent teaching) and also resourcing problems (i.e. research and teaching requires different resources).

On the other hand, tensions arise among academics due to the funding mechanisms and the inequity of rewards for research and teaching (McLernon & Hughes, 2003). As a result of research being positioned higher to teaching by these rewards and funding mechanisms, the academics focus more on research excellence, for their career development (Baker et al, 1998). The ultimate result is poor quality teaching (Turrell, 2003).

All these trends in UK higher education are impacting on the relationship between research and teaching. The literature reveals that this issue is not unique to the UK, but is an issue of international relevance, which is spread over countries such as the United States and Australia. For instance, the Boyer Commission report (1998) called for changes in undergraduate education in the United States by proposing a model that places emphasis on research-based learning in undergraduate education.

Having identified the background factors that influence higher education institutions in the UK, the next section will look into the literature that attempts to explore the nature and the relationship between research and teaching.

Research and Teaching (R&T)
Boyer (1990) expressed the role of an academic by ‘typology of scholarship’, which is the scholarship of knowledge discovery, knowledge integration and knowledge application. In other words, this says that an academic has to perform both research and teaching duties. But the problems identified in section 2 such as the separate quality mechanisms and the imbalance in funding mechanisms makes an academic’s role complex.

The relationship between research and teaching has been extensively studied by researchers using various methodologies. Even though these researchers agree as to the complexity of the R&T relationship, their findings reveal two opposing viewpoints, namely emphasising either a ‘trade-off’ between R&T or a ‘synergetic relationship’ between R&T (Baker et al, 1998). 

Most studies have used correlation to test the relationship. Some meta analyses that used correlation, suggests that there is very little or no correlation between research & teaching (Hattie & Marsh, 1996). These correlation studies appear to differ in terms of the assumptions, scales of observations, intangible measures and the time span considered. Robertson & Bond (2001) argue that the contradictory relationship is due to different methodologies used. The quantitative studies show the lack of relationship between R&T, in contrast to qualitative studies that depict a strong belief in the existence of a symbolic relationship in a learning community (Robertson & Bond, 2001). However, Jenkins (2000) argues that qualitative studies also fail to diagnose an explicit relationship between Research & Teaching. 

Thus both quantitative and qualitative research establishes that there is no necessary or automatic link between R&T. Rather these two activities are very loosely coupled (Jenkins & Zetter, 2003) with inadequate formal systems to control and monitor the link. By introducing tight coupling through formal strategies, a productive relationship between staff research and teaching can be created. Jenkins & Zetter (2003) state there are three advantages of creating the R&T link; first, experientially (i.e. both students and staff are benefited), second, conceptually (i.e. benefit from development of knowledge) and third, operationally (i.e. benefit from reciprocity of R&T as learning activities). 

Recent studies introduce coping strategies that create a beneficial relationship rather than the problematic one that naturally exists. ‘Linking Research & Teaching’ (Online 1) is a national project that has extensively studied the R&T link in a wide variety of disciplines. The project covers disciplines such as geography, biosciences, law, health science and hospitality disciplines and the work on geography (Jenkins, 2000) is outstanding. An associated project, namely LINK: Good Practice Resources Database (Online 2) explores the R&T link in the built environment sector (This is further discussed in section 4 below). In addition to these, the work of Fawcett et al (2003) on nursing and work of Cech (2003) on bioscience provide useful insights into this link. The strategies introduced by these studies are discussed in detail in section 5.

A common finding of the above summarised studies is that the nature of the R&T link is dependent on different disciplines that range from pure sciences to vocational disciplines. With diverse and multi-disciplinary subjects, built environment is a fertile area to investigate this complex R&T relationship. As such, the study presented in this paper specifically focuses on built environment education. The R&T link is not only discipline based but also department based. Therefore Jenkin & Zetter (2003) argue that it is the academic department which should develop this effective link. 

This is a two-way link (i.e. research into teaching and teaching into research) in which learning becomes the overlapping concept. (Refer Figure 1). 
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Figure 1: R&T Link Leading to Learning
The transfer should be appropriately created depending on whether the department is teaching-based or research-based. For teaching-based departments, which have limited research funds, the R&T link should focus towards the development of a research profile by way of creating research activities through teaching. On the other hand, research-based departments can create the link to benefit teaching from their research activities. Comparing the two-way nature of this R&T link, the creation of research from teaching activities is more straightforward, despite some possible doubts of the quality of such research. However the development of activities associated with the transfer of research into teaching are comparatively difficult and longer-term. It is this second aspect that is the subject of this study. The next section will synthesise the literature on the R&T link within the built environment discipline. 

R&T Link in Built Environment Education (BE) in the UK 
This section will firstly provide an introduction to the background of the BE education system, including recent trends and secondly, outline key issues in the literature on the R&T link in the BE discipline.

Built Environment Education in the UK
Built Environment (BE) education in the UK has moved towards multidisciplinarity following influential proposals made by key professional bodies. Latham (1994, p75, Recommendation-12) called for inter-disciplinary approaches in BE education. In response, the Construction Industry Board (1996) came up with guidelines on ‘educating the professional team’, that strongly recommended collaborative approaches in BE education. Wood (1999) in studying collaborative approaches and barriers for further development in the BE sector, says that cross-disciplinary exercises themselves are insufficient and the students need to make reflective observations and learn from feedback activities. With this background knowledge on the BE higher education system, the next section discusses the research focus on the R&T link in the BE sector. 

Focus on the R&T Link in Built Environment
The emphasis on enhancing research, teaching and learning activities in BE education was reflected in the establishment of the Centre for Education in the Built Environment (CEBE). This focus was further evident at the recent CIB W89 international conference on Building Education and Research - BEAR (2003). 

As mentioned above, ‘Link: Good Practice Resource Database’ (Online 2) is a project that specifically aims at linking teaching with research in BE disciplines such as planning, land and property management.  This provides a generic model with guidelines on how to set-up an environment, which links R&T and a list of strategies that can be considered. This project covers three levels of initiatives; department level, individual level and international level. Although, this is a seminal work in creating the R&T link in the BE sector, this work does not identify appropriate strategies based on different types of departments nor does it provide a step-by-step approach in implementing and more importantly maintaining such a link. Though the Link Project addresses the ‘knowledge society’ in the discussion, the important knowledge transfer literature that helps to understand the total knowledge transfer process has been excluded. According to Davenport & Prusak (1998), an effective knowledge transfer does not involve mere transmission, but also absorption and use. As such, simply initiating the R&T link in a department is insufficient. This transfer needs to be viewed from the recipient’s standpoint, in that it is equally important to explore to what extent this knowledge is absorbed and used. Our study is different to previous work, in that it aims to provide a step-by-step guide in the light of knowledge transfer literature, which can be followed by research-based departments in the Built Environment to improve student-learning processes. Having discussed the previous research, the nature of the R&T link in BE is explored next.

Nature of the R&T Link in BE
As mentioned in section 3, the R&T link is dependent on different disciplines. Built Environment (BE) falls under vocational and applied science against pure sciences disciplines. As identified in the LINK project, teaching in the BE discipline tends to be research-informed (lecturer displays an understanding of the research in the subject) rather than research-led (informed by lecturer’s own research). Consequently, synthesis and application of knowledge is central to academics in this domain rather than knowledge creation. Webster (2002) states that in the construction sector knowledge is created ‘on the job’ as much as it is in the research lab, lecturer’s office or classroom. This suggests a different dimension to our discussion, which is the importance of transferring research knowledge created in the workplace into teaching. But the focus in this study is to explore the application of research knowledge created by research-based departments into their teaching activities rather than application of new knowledge created in the industry into teaching activities. However, given that BE is very much an industry based discipline, such a transfer process needs to be addressed within the industry context.

Robertson & Bond (2001) raise an interesting point in relation to the R&T link in different disciplines. They say that: 

in disciplines where there is a large body of technical knowledge organised hierarchically and being taught in huge lecture theatres to students from a range of disciplines a relationship is difficult to sustain or nurture. (Robertson & Bond, 2001, p15)

 Considering this from BE point of view, factors such as multidisciplinarity and large numbers in a mass education system, suggest that establishing the R&T link will be more difficult than in other disciplines. Further difficulties in feeding research into undergraduate teaching come from the constraints of modular systems, dynamism of research and the constraints of syllabi, many of which are imposed by the professional bodies (McLernon & Hughes, 2003).

The literature further reveals that this research knowledge transfer is different at undergraduate and postgraduate (especially postgraduate research) levels. In research-based institutions the research knowledge transfer to teaching at postgraduate level is more straightforward (McLernon & Hughes, 2003) and it is at the undergraduate level the R&T link becomes more problematic (Jenkins, 2000). 

With this understanding of the BE sector, the next section explores strategies to create the R&T link, in higher education departments.

Coping Strategies to Link R&T
The recent studies that support an effective R&T link have come up with several strategies that could be considered in academic departments. These strategies are here grouped under three headings based on the two–way transfer process and the type of departments (Refer Figure 2). The strategies that are common to both teaching-based and research –based departments are discussed under ‘General Strategies’. Strategies that are more important to teaching-based departments are grouped under ‘T-to-R Strategies’, where as ‘R-to-T Strategies’ are identified as more appropriate for research-based departments. However, in managing staff research and teaching commitments, both ‘T-to-R’ and ‘R-to-T’ strategies appear to be useful to appropriate degrees based file_2.wmf
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on type of department.

Figure 2: Coping Strategies

General Strategies
As indicated in Figure 1, any department which attempts to create the R&T link, needs to reconsider the roles of their academic staff. It is important for the departments to ascertain their common objectives (Wood, 1999) and decide to what extent the staff should be involved in research and teaching activities (Jenkins & Zetter, 2002). An interesting point is raised by Richardson et al (1992, cited in Baker et al, 1998) who suggests that the link between scholarly research and excellent teaching exist at the moderate level. That is the middle level academic staff who possess both teaching and research experience are best at linking R&T. As such, a department may consider creating such a link by use of the middle-level staff, which may require a formal change in staff roles. Following this recognition of change in staff roles, departments should support staff who wish to change such roles and make the link central to role description, workload planning and new recruitments. 

A department who wish to create the R&T link should also review current research and teaching policies in the context of postgraduate and undergraduate curriculum. Turrell (2003) suggests that it is equally important to re-consider staff development programmes and programme reviews, with these new objectives in mind. 

Resource allocation is a critical issue given that academic departments are pressurised by having to comply to different quality assessment exercises. As Bradley (1999) proposes this problem can be mitigated by making the R&T link formal, by these quality exercises. For example, the RAE can consider not only good research but also better linking of research to teaching, in its assessment criteria. In terms of resources, making better use of IT facilities will increase the efficiency of such a link. As Cech (2003) points out, use of technology in linking R&T at present is still minimum. IT can be used to disseminate teaching material (Bradley, 1999) and results of research projects (Cech, 2003) so that students’ learning can be enhanced by giving them access to new discoveries. 

Another area of concern is the reward structure of an institution. As Jenkins (2000) identifies rewards should be given not only for good teaching and good research, but also for demonstrations of the integration between teaching and research. Since research may be perceived as a more rewarding career compared to teaching, departments should focus more on valuing and rewarding teaching commitments (Cech, 2003, Turrell, 2003; Baker et al, 1998) for example in promotion criteria.

Furthermore, departments should attempt to create a culture, which value the R&T link. To this end, establishing good staff working relationships (Wood, 1999), creating a research culture among students (Turrell, 2003) and dissemination of best practices in teaching and learning (Wood, 1999; Bradley et al, 1999) are important. Speaking about dissemination of knowledge in the BE sector, McLernon & Hughes (2003) further emphasise the point, that in the BE sector a broader knowledge is more important compared to specialised knowledge due to it’s multi-disciplinarity nature.

T-to-R Strategies
In a teaching-based department where research activity is low, research can be generated by use of teaching activities.  Staff can generate publications, for example publishing textbooks from teaching material (Rowley, 1996); and research articles (involving students) from undergraduate dissertation projects (Turrell, 2003; McLernon & Hughes, 2003). Staff can structure teaching activities around research questions and use their teaching and practice activities as the basis for their research projects (Fawcett et al, 2003). Research can further be created by using teaching and learning processes that stimulate research processes (Turrell, 2003) such as experimenting with students to explore new learning and teaching styles (Rowley, 1996) and by designing undergraduate courses with research in mind (Jenkins & Zetter, 2003).

Staff can engage students in their research projects by different ways. For example, involve students in the data collection process (Rowley, 1996), use students to validate research projects (Jenkins & Zetter, 2003) and directly involve students in minor projects (Cech, 2003; Fawcett et al, 2003). Such activities will not only generate and manage research within the departments, but also will improve students’ research experience. But a limitation as identified by Rowley (1996) may be the standard of the output from such research. 

Industrial training is another important path that not only can create new research, but also may create research that is useful to the industry. Students through work placements can be used to generate new research questions (Fawcett et al, 2003). It is a two-way transfer that benefits both industry and academia. (Goulding & Turner, 2003)

R-to-T Strategies
In research-based departments, the challenge will be to maintain teaching standards and feed the department research into teaching activities. Accordingly, student awareness of staff research needs to be improved. Previous studies show the negative feelings of students regarding staff research.  This can be improved by informing the students about the research undertaken by their staff and its importance to them, in terms of learning and employability. As Jenkins & Zetter (2003) highlight, it is important to limit the negative consequences for students of staff involvement in research.

Students should not only be made aware of staff research, but also knowledgeable about the research processes, through for example, providing students with knowledge on research skills, how research is organised, commissioned and funded in the discipline. In improving student learning from staff research, students can be drawn into the research environment and provided with direct experience (Rowley, 1996). Since opportunities to engage students in major funded projects are limited (Rowley, 1996), Jenkins & Zetter (2003) propose to cope with the problem by contract rating good students in staff research projects. Another convenient method is to provide students with dissertation topics that interact with current staff research at the dissertation stage (Jenkins & Zetter, 2003).

A key step in making the R&T link is through the integration of research results into the curriculum (Rowley, 1996; Fawcett et al, 2003). For instance, staff can use case material from research and practice (Turrell, 2003); get students to critique staff publications from a research perspective; introduce an inquiry-based learning style (Brew, 2002); and introduce project-based work (Rowley, 1996). In integrating research results into the course syllabus, the curriculum needs to be reviewed from time to time, to bring out recent & previous research developments.

Engaging research staff in teaching is another way of feeding research to teaching (Cech, 2003; Turrell, 2003). Research staff can be provided with training on teaching and used as specialist teachers or supervisors on undergraduate and postgraduate courses.

In summary, Figure 1 and the subsequent discussion introduce strategies that can be used in creating the R&T link, as derived from the literature survey. Even though the literature highlights that the R&T link is dependent on disciplines, the above analysis proposes that these strategies can be shared irrespective of the discipline. However, the discipline may govern the feasibility and implementation of these strategies. For example, using project-based work in the built environment is supported by the emphasis on collaborative approaches within the discipline, which may be different when compared to a discipline such as English. The literature survey revealed that the previous research on the R&T link in the BE, neglected to consider the RtoT link as a knowledge transfer process. Having identified this gap from the initial literature findings the next section outlines the way forward for this project.

Methodology and Way Forward
Building on the initial findings, the literature survey is to be extended to explore the knowledge transfer literature in the light of the new knowledge economy. This will be further supported by literature on individual learning processes.

As the primary survey, a case study will be carried out with the aim of evaluating the potential for creating a R&T link in a research-based department in the Built Environment. The case study will be the 6* rated School of Construction & Property Management (SCPM) at the University of Salford, UK. Semi-structured interviews, workshops and document surveys will be used as techniques of data collection. The interview sample will comprise of academic staff, research staff and students.

Through the findings of the literature review and this case study, a generic model will be developed to assist research-based departments to transfer their research knowledge into teaching activities in the built environment discipline. This model and guidelines will be validated within the combined undergraduate course in SCPM. 
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