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Abstract

The relationship between teaching and research in higher education is a long-standing and controversial issue, compounded by profound differences between specific disciplines. This paper aims to contribute to the extant literature on the research-teaching relationship by examining the drivers, barriers and strategies for implementing the Research-informed Teaching (RiT) approach in environmental building. The research involved a case study of the Environmental Building discipline in a post-1992 university in the UK. The results reveal that, despite the HE community, university and disciplinary drivers in favour of RiT, there were significant barriers to, and concerns about, the implementation of the RiT approach among staff and students. The complex and rather confusing debate on the research-teaching nexus constituted a key barrier to greater take-up of the RiT approach, since this has hampered communication among the university, learners and frontline lecturers. Furthermore, the professional obligations and academic interests of staff were interwoven with the learning and career expectations of students, resulting in a complex network of relationships between research and teaching within the discipline. Our research identifies potential strategies for effectively advancing RiT, but these would require simultaneous input and support from a wide range of stakeholders including those from industry, the university, lecturers and learners.
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1. Introduction

In parallel with the long-debated relationship between teaching and research [1], Research-informed Teaching (RiT) has been increasingly regarded as a means to improve effectiveness of teaching and enhance the quality of learning in Higher Education. The area is also attracting increasing attention from academic staff and learners in the built environment (BE) disciplines [2]. Relevant publications indicate that BE student learning can be supported through enhanced links between teaching and research, for example, in architecture [3], and building and surveying [4]. Given the global awareness of environmental issues and the Government’s carbon emissions reduction agenda in the UK, sustainable construction has been highlighted as strategically important for the future of the industry [5]. However, few investigations currently exist which explore the benefits of enhancing the research-teaching relationship in environmental building disciplines. This is significant as there are profound differences between disciplines and fields of study [2]. Therefore, this paper aims to contribute to knowledge of the research-teaching relationship by examining the drivers, barriers and strategies for implementing the RiT approach in this specific area. The paper reviews the long-running and complex debate on the research-teaching nexus and investigates the drivers for and barriers to implementing the RiT approach in this discipline, drawing on case study research. Strategies for implementing RiT are then suggested and explored. The terms ‘research’ and ‘teaching’ in this paper denote discipline-specific research by staff and undergraduate teaching respectively. 
2. Research-teaching relations
Healey [6] modelled curriculum design and the research-teaching nexus according to the students’ roles as participants or audience and learning emphasis on research content or processes and problems. He proposed four possible modes of teaching, i.e. research-led, research-oriented, research-based and research-tutored. Griffiths [2, p.722] used a slightly different model of the nexus which encompassed research-led, research-oriented, research-based and research-informed, where research-informed teaching ‘draws consciously on systematic inquiry into the teaching and learning process itself’ (i.e. pedagogic research). There have been many qualitative and quantitative attempts to explore the relationship between research and teaching, but these have remained inconclusive. Hattie and Marsh [7] reviewed 58 studies which contained ratings of both research and teaching, and found a zero correlation (no relationship) between the two at the level of the individual lecturer. Zaman [8] suggested the relationship between research and quality teaching may be modestly positive but such relation at undergraduate level is unlikely to be as strong as at postgraduate level. However, Zaman was criticised by Jenkins [9, p.4], who described it as ‘decidedly flawed’ because of its ‘preoccupation with quantitative research methodologies’ and its failure to consider organisational and cultural issues.  

In contrast to the research results at an individual level described above, in the UK there appear to be strong positive correlations between national ratings of departments for teaching and for research, i.e. Research Assessment Exercise (RAE) grades and Teaching Quality Assessment (TQA)/Quality Assurance Agency (QAA) ratings [10], which can be used to argue that good teaching is inherently dependent on staff research. However, as Jenkins [9] warned, TQA/QAA grades in part reflect higher levels of resources in research-based institutions or departments, as well as external perceptions of reputation forged in large measure through research outputs. Moreover, institutional research prestige, age of institution and resources can lead to a ‘halo effect’ on perceived teaching quality, with observers less likely to criticise elite institutions [9, p.14]. Barnett [11] suggested that research appears to share some characteristics of a commodity, which is not only funded by the government or quasi-governmental agencies, but also organised on a customer-contract basis. The increase in research which is conducted outside institutions of higher education [11] indicates the potential for a fairly clear gap between research and teaching to arise. Such a commodity-featured view of research clearly conflicts with authors such as Healey and Jenkins [12], who advocate that undergraduates should be included in the research community and that undergraduate research should be an important part of the curriculum. In shaping research-teaching relations, therefore, Jenkins [9] emphasised the importance of issues of departmental and institutional structures and cultures, national funding and policy, character of disciplines and their conceptions of knowledge, and forms of research. 

Amalgamating all these debates suggests that the relationship between research and teaching is complex and multilayered, and addressing this relationship requires careful examination of many other political, cultural and social issues. This appears to provide a strong case for investigating research-teaching links in environmental building.

3. Methodology

Research design
This study was carried out as a piece of action research concerned with enhancing research-informed teaching and learning in environmental building disciplines. The research was conceived as an instrumental case study which uses a selected university as a proxy for other institutions with similar characteristics. The benefits of this approach include a strong grounding in reality, as well as utility to practitioners and policy-makers. Generalisability is understood in terms of Hammersley’s [13] ‘theoretical inference’, whereby conclusions move from the specific to the wider conceptual level, drawing on extant theory and previous research findings. The limitations of a single case study approach were felt to be outweighed by the ability to obtain in-depth accounts from staff and students. The paucity of studies investigating RiT in the context of environmental building suggests that this research has the potential to provide a significant contribution to the ongoing debate. Within such a theoretical context, the research was undertaken with the environmental building discipline at a post-1992 university in the UK. The selection of the university for the study adopted a ‘convenience sampling’ strategy [14], as the researchers were embedded in teaching and research in the university so that in depth insight and investigation was made possible. Also, the university provided a supportive context as Research-informed Teaching has been promoted at the institution through both the Teaching and Learning and Research Strategies. 
The environmental building discipline based at the selected university was established at mid-1990s and comprised around 200 undergraduate students enrolled on three courses: Building Surveying and the Environment (BSE); Construction Management and the Environment (CME); and Environmental Construction Surveying (ECS). The research included a literature review, a desk study of RiT practice in the discipline and the university, interviews with academics and recent graduates, a focus group with existing students in the discipline, and the reflections of the researchers. This research design enabled the achievement of a discipline-specific insight into the drivers, barriers and strategies for implementing research-informed teaching. 
Data collection and analysis
Semi-structured interviews were carried out with all the environmental building academics (9 in total) on an individual basis. Taken together, the academics represented a fairly balanced profile of proven excellence in teaching, research and industry practical experience. Individual semi-structured interviews were also conducted with five recent graduates (2010) from the discipline. A focus group was conducted with six current students from the discipline, who were selected from the final year cohort who were perceived to possess a more comprehensive understanding of research-teaching links compared to students in the earlier years. Out of the six students four were from the BSE course and two from the CME one. Each interview took between 45 minutes and an hour. The interviews and the focus group were audio-recorded, where permission was given by the interviewees. Notes were also taken of the discussions. The transcripts and notes were then analysed using the ‘content analysis’ method [14].
4. Results and analysis
4.1. Drivers for implementing RiT in environmental building

A number of drivers for implementing RiT in environmental building were identified. The drivers are provided below in descending order of significance as suggested in the results.

· University promotion of RiT was perceived to be the most important driver. Research-informed Teaching (RiT) has been used at the University as a banner to cover all the modes and models of research-teaching links, and has been promoted at the University as a formal learning approach, in its Research and Innovation Strategy and Teaching and Learning Strategy for 2009 to 2012.
· To enhance student employability was also considered to be an important driver.

· The general promotion of research-teaching integration encouraged the review of these two types of activities in order to enhance teaching and learning. 

· The pedagogical research of the group in building education was found to complement the discipline-specific research in building science, engineering and management, opening a window of opportunity for bridging research and teaching. 

· The PgCert course in Learning and Teaching in Higher Education (LTHE), which is compulsory for new academic staff on an individual level acts as a platform for improving learning and teaching and exploring their relationships with research.

· The personal pursuit of excellence in teaching and learning of both lecturers and students was identified as another important driver for enhancing R-T links. 

· The burgeoning research profile of the group was considered to be a further driver for implementing RiT. 

4.2. Barriers to implementing RiT in environmental building

Several barriers to implementing RiT were also revealed. These barriers existed at the community, industry, university, programme and individual levels, and are provided below in descending order of significance as suggested in the analysis.
· Time conflicts were identified as the main barrier to implementing RiT. Such time conflicts applied to two interrelated cases; the first relating to academics maintaining a balance among aspects of their academic role in discipline-specific research, teaching, RiT, administration and other external commitments; the second relating to the curriculum, as it was perceived that if RiT is to be strengthened (which means new RiT materials may need to be added to the curriculum), then something may need to be taken out to maintain the balance or more staff or staff time will be required. There was a lack of detailed guidance on implementing RiT in specific disciplines, even though RiT is expressly promoted in the University at a policy level. 

· The paradox of ‘education of building’ and ‘education for building’ was suggested to be another critical barrier to further exploration of the RiT approach in building education. ‘Education of building’ denotes the mindset of education that is largely scientific and research-focused, while ‘education for building’ refers the perception on education that is more practical and professional/vocational driven. This paradox illustrates a complex and dynamic building education environment in a simplified way. 

· The nature and make up of the academic team, which was small but complex and dynamic, appeared to present another barrier to enhancing R-T links. 
· Large class sizes were considered to be a barrier to implementing RiT. 

· The lack of consistency in perceptions about and practice of RiT by academics was perceived to be another barrier. 
· The long-running debate on the R-T nexus in the HE community is complex and multilayered, and appears rather confusing. The lack of a consensus on the relationship or a common structured process to reach a consensus (whether or not there should be one is another matter of debate) was perceived as a barrier to exploring ways of integrating research and teaching. 
· All the three undergraduate courses of the group are accredited by professional bodies (including RICS, CIOB and ABE). Relevant quality assurance systems and professional educational requirements impose a strong influence on teaching and learning. This influence has many aspects, e.g. student entry selection, learning curriculum design, teaching quality, assessment and graduate output. However, RiT approaches do not seem to be specified, or directly required by professional bodies. 
· The lack of research experience, training and support was raised as a barrier. Not all academics are research-active or research-trained. The lack of student participation in research was also considered as a barrier. 

· Some academics suggested that there was a lack of pedagogic research feeding into R-T relations and RiT implementation within the building discipline, inhibiting the achievement of a better understanding and therefore the buy-into RiT practice. 
· The lengthy process involved in revising curricula content and seeking approval for doing so was perceived to be difficult and bureaucratic barrier that inhibited academics re-thinking and possibly revising their teaching delivery by integrating RiT.  

· The difficulty of inspiring everyone in learning was suggested by the recent graduates as a barrier. 

· The burgeoning research profile of the group, although viewed by some as a driver, was perceived by others to be a barrier to implementing RiT, due to time conflicts between academic teaching and research commitments.

· There existed perceptions that fully integrated research informed teaching might not be desirable or appropriate at the undergraduate level. 
4.3. Strategies for implementing RiT in environmental building

A number of strategies for implementing RiT in environmental building were identified. The staff interviews suggested: 
· Improve communications within the discipline about research and teaching. 
· Enhance communication of university teaching, learning, research and innovation strategies within the discipline. 
· Develop a coherent strategy for developing research skills across the four years of the programme. 
· Create a process model to guide the implementation of RiT. 
· Produce a guide for implementing RiT within the discipline. The guide would need to balance detailed procedures and generic guidance, and take into account staff, subject and module specifics. The guide would also need to provide case studies of good practice. 
· Identify appropriate research topics and content for implementing RiT. Research used for RiT would need to align broadly with the learning of students. 

· Link the development of real-life skills with the implementation of RiT. 
· Review module content and delivery in order to integrate RiT in a structured, explicit and appropriate way, and to make such reviews and any revisions more efficient. 

· Support new academics and new researchers in the delivery of RiT.

· Emphasise the importance of teaching excellence in staff assessment and appointment. 

· Enhance R-T links should avoid a clear split between research and teaching in the roles/work of the academics in the discipline.

· Encourage student critical thinking and scholarly learning. Building research content in teaching curriculum is important, while helping students develop a critical and scholarly learning attitude is essential. However, the balance between the content and process modes and the extent of involving students as audience and/or participants will need to take into consideration the University RiT environment, module specifics and learning resources.

· Buy in expertise in RiT and/or resources to release staff time for RiT practice. 

The recent graduates suggested a number of strategies for enhancing R-T links, in which their learning experience could have been enhanced. 
· Students should be encouraged and supported in their development of research and academic writing skills from early in the programme. 

· Research-led teaching would need to be delivered in a more active way. 

· Research-tutored teaching would need to be organised with smaller groups or class sizes.
· More targeted and specific site visits and field trips would help develop hands-on knowledge and also practicality.

· The R-T links would need to be made more apparent.  

· It would be beneficial to students to increase research-based learning throughout the programme, although such practice would lead to a heavier workload. The increased research-based learning would help students feel more comfortable with taking part in research-tutored activities.

· Give students better more informative feedback on their coursework, so they could see more clearly where they have put good research skills into practice.  
· Make research more apparent to students as their future career. Research should be promoted more to final year students.

· More research-tutored and research-oriented approaches would have helped students to build confidence with research.

The group interview with existing students also suggested several strategies for enhancing R-T links, in order to enhance student learning experience:
· Integrate the four R-T relations in Healey’s grid. 

· Provide RiT in a more structured way, so that the students could know in advance the certain types of lectures or specific tutorials that they would expect, rather than learning on an ad hoc basis. 

· Enhance learning by research-led and research-oriented teaching. 

· Ensure proper management of research-tutored exercises. This was important to preventing the exercises being a waste of time. Also, the students suggested having research-led teaching prior to research-tutored exercises.

· Introduce the R-T links and relevant training early in the programme, e.g. in Year 1.

5. Discussion

5.1. Mixed drivers and barriers: clash resolvable?

Currently, research-teaching links are largely driven by individual lecturers who are active researchers and also responsible for frontline teaching and learning. The benefit of this characteristic is that those lecturers are able to input cutting-edge research into their teaching in a flexible and efficient manner, albeit the effectiveness yet to be examined. However, a potential disadvantage is that this could generate inconsistent teaching and learning as not all the lecturers are actively engaged in research and, even if they are (given the long-standing debates about  the  conception of research [11,15]), not all the lecturers are similarly willing to or capable of pushing forward research-informed teaching. This discussion reveals two important underlying factors. Firstly, the current R-T relationships exist on an operational level but there is a lack of strategic planning on the programme/course level. The RiT approach currently being promoted at University policy level may provide a structured strategic framework to disciplines for enhancing R-T relationships. However, the ways in which such an approach can be effectively implemented in specific disciplines is yet to be explored. Secondly, the reward systems for academics are not fully supportive of the movement towards better links between research and teaching. This was acknowledged in previous research [15], which also called for policy and management decisions to identify and monitor how research impacts on and supports undergraduate learning. However, it appears hard, if not impossible, to measure the impact of research on teaching and vice versa in any meaningful way (as demonstrated by the many previous attempts [9]). Anecdotally, there is a strong belief within the higher education community that linking research and teaching enhances teaching effectiveness and learning quality [2,15,16]. While such belief exists in the building discipline, since the programme was established in the mid-90s there have been very few attempts to analyse the R-T relationships quantitatively. Perhaps, such quantitative understanding will never be possible until there are clearer and agreed conceptions of quality in research and teaching in a higher education policy and reward context.  
The nature of the staff in the Environmental Building Group represents a ‘built-in’ constraint on research-teaching linkages. The Group includes three types of staff: those with excellent teaching featured by National Teaching Fellowship, those with a high-profile research track record reflected by significant Research Council funding and publications, and those with abundant practical industry experience. These individuals perform their roles with competency and confidence, and at a group level it may be that there are appropriate skills of all kinds for students to achieve a balance of research-informed teaching and practical experience. This may go some way towards explaining the apparently contradictory results from research at the individual and the departmental level cited earlier. It is arguably not essential for all individual staff to be excellent at all activities, but within a department there should be a balance of skills and an over-riding focus of student involvement in all three aspects. However, it is also clear from this study that research excellence was seen as both a potential driver (there is research expertise available to draw on in teaching) and a potential barrier (the more time spent on research, the less time is available for teaching activities). It is clear that simplified statistical correlation studies and/or hypothesised claims, such as ‘the best teaching and learning is led by the best researchers provided that they are appropriately trained to teach’ [10], will not satisfactorily address the nature of the RT relationships in the subject discipline.
5.2. How to enhance R-T links?

Collectively, the results point to a number of potential strategies for enhancing R-T links. 
1. Improve understanding of RiT within the building discipline to cover the conceptions of research and teaching and their relationships within the discipline. Debate might be encouraged on the paradox of ‘education of building’ and ‘education for building’ to uncover unknown issues about R-T relations. In addition to the research seminars, teaching meetings and away-days, group meetings on RiT in particular should raise common awareness. 

2. Guidance and support from the HE institutions and relevant departments is important to the implementation of RiT in specific disciplines. Relevant workshops/seminars involving all staff will help communicate the approach to frontline lecturers to raise awareness, while funded development projects, e.g. through the University Teaching Fellowship Scheme, may enable quantitative and/or in-depth exploration of RiT in building, e.g. quantifying the R-T mutual impacts and/or producing a number of case studies of RiT good practice.  

3. A structured reflective process should be adopted for implementing RiT, which includes stages of rationalising our objectives in the light of university policy, reviewing current practice, culture and values, identifying gaps, developing guidelines to fill the gaps, and establishing systems to measure and monitor the process for continuous improvement.  

4. Strong leadership and effective management are crucial, particularly at the time of transformational changes. Strengthening R-T relationships will need to sustain both research and teaching. Sacrificing one in favour of the other will not be a sustainable solution for implementing RiT. Strong leadership is needed to get this message across and more importantly, to increase confidence within the teaching. Management of resources is important, and current diverse areas of interest may need to be more focused.

5. Providing effective support to individual academics is critical as they are central to implementing RiT. Proper training should help them keep abreast of the relevant RiT knowledge and skills. Also, the reward system needs to be adjusted to reflect the step-change towards more research-informed teaching. It is important to encourage the shift of teaching, from conventionally more regarded as professional obligation towards part of research centred academic desirability. 

However, applying these strategies requires allowance for diversity of practice. After all, research-teaching relations are value-laden and cannot be tightly programmed [16]. Any increased implementation of RiT will take place in the University context and, more significantly, within the relevant industry/professional environment. As Jenkins [9] acknowledged, there may be wider issues of which we are as yet unaware. We would add a note of caution therefore about encouraging, or expecting, very swift changes in practice. The perceptions of research and teaching as two somewhat separate or competing agendas are long-standing and deeply embedded. Therefore, a move towards perceiving them as interwoven concepts may take some time. 

6. Conclusions 

This paper has examined the drivers, barriers and strategies for implementing research-teaching links in higher education, through a case study with the environmental building discipline at a post-1992 university in the UK. Despite the HE community, University and disciplinary drivers, there are also significant barriers to, and concerns on, the implementation of the RiT approach in environmental building. The complicated and rather confusing debate on the research-teaching nexus constitutes a perceived barrier to the take-up of RiT which is not yet fully communicated to University frontline lecturers. Perceived professional obligations and academic desirability of different aspects of the academic role, as well as learning perceptions and career expectations of students are interwoven, which contributes a complicated network of relationships between research and teaching in building disciplines at this University. Strategies for effectively advancing RiT in environmental building require input and/or support from the whole educational system including industry, University, departments and individual academics. Further research on the possibilities and problems with implementing RiT in other disciplines at this university or in the same discipline at different universities would be highly beneficial. Such comparative study should improve our understanding of the complex R-T nexus and enable sharing of good practice in a wider context, which will ultimately benefit teaching and learning.
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