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This article explores some of the synergetic relationships between research and teaching which can help shape geography undergraduate students’ understandings of research.  Through the experience of investigating students’ attitudes towards, and engagement with, satellite navigation (Sat Nav) technologies, it considers ways in which learning can be achieved through dialogic processes in teaching and research.  It presents an example of active student engagement with academic research praxis in a co-learning setting in which research is encountered and experienced as exploration of the new, processes of enquiry and ultimately, tangible research products.  
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Introduction
The practice reported in this article offers some ideas of ways in which staff and students can operate together to develop a creative, vibrant, learning community operating at the interface of teaching and research. On the one hand, it demonstrates ways in which learning about research can be achieved in a “live setting” and environment of co-learning (Le Heron, Baker & McEwen, 2006). On the other hand, it illustrates the potential for the use of mobile technologies in learning though the exploration of engagements with GPS-based satellite navigation (Sat Nav) technologies.  Also it reveals how new pedagogic spaces can be created in which students can engage with research cultures (Walkington et al., 2011). 
The case study is situated in the context of the synergetic relationships between research and teaching as being dynamic and subject content propelled.   As such, it shows how research can be experienced as a process of enquiry and product (Brew, 1999). It offers an alternative approach to enhancing the student learning experience through linking teaching and research in ways which are mutually beneficial to co-learners and builds on recent work by Harris & Tweed (2010), Tweed & Boast (2011); Walkington et al. (2011) and others in which teaching and research links have been extended through curriculum development and innovative praxis in forging co-learning contexts. The article also reflects on teaching as transmission about what is known and exploration of the new (Brew, 1999; Brew, 2006; Dexter & Seden, 2012; Kinchin & Hay, 2007).  It presents the relationships between teaching and research as being fundamentally iterative and dialogic and shows how processes in the discovery of new knowledge and creative learning can evolve opportunistically and organically when encouraged to do so in an environment of co-learning and supportive learning space.   
          The study also reveals an alternative way of including mobile technologies in a learning context.  Rather than focusing on the practical uses of GPS-based technologies in the field and classroom (e.g. Jarvis, Dickie & Brown, 2013; Menking & Stewart, 2007; Welsh, Machline, Parks, Whalley & France, 2013) which predominate in the existing literature, it explores students’ attitudes towards, and engagements with, them.   It shows how, in an environment of co-learning, the project facilitated the creation of new knowledge about the impacts of these GPS-based navigation technologies on wayfinding, spatial awareness and graphicacy, and encouraged critical reflection on the interactions between human and non-human objects such as Sat Nav.
Although it has been suggested that finding new ways for students and staff to work together may present a challenge to academics (Tweed & Boast, 2011), this article maintains that it should also be thought of as an opportunity to reflect about, re-think and re-frame some elements of current practice at the intersection of teaching, research and learning.  The study reported here contributes to current dialogue by presenting an example of how teaching and research connections can be made during a process of departmental change which has, in effect, grown a learning community of staff and students through their explorations of engagement with technologies of navigation.

Growing a learning community: contexts and structures
During the last decade, Liverpool Hope University has positioned itself as a teaching-led, research-informed, liberal arts’ university which is currently moving towards becoming more overtly research orientated.  For staff and students in the Geography Department, research is prominent and expanding within institutional and departmental contexts of teaching strength. Over the years, the department has developed a good track record of innovative teaching praxis, for example through the widely adopted Geography for the New Undergraduate (GNU) initiative (Dyas & Bradley, 1999; Maguire, Evans & Dyas, 2001; Speake, 1999), collaborative approaches to fieldwork (e.g. Edmondson, Speake, Crawford & Whiteside, 2009), and research foci on the development of undergraduate student skills (e.g. Wall & Speake, 2012).  That the approaches taken have contributed to positive student learning experiences is evidenced in the outcomes of the National Student Survey (HEFCE, 2013) in which student satisfaction in Geography at Hope was ranked joint first in the United Kingdom (UK) in 2010 and 2011, and joint fourth in 2012.  Student retention levels are very good, and in terms of academic achievement, in 2013, 70% of graduates obtained an upper second or first class honours degree. Among the small team of academic staff, the challenge is to maintain these high levels of student satisfaction and student achievement at a time when the research impetus is increasing.  The case study provides an example of action taken at the intersection of research and teaching to produce research outputs and enhanced student involvement in the research process.

For geography students at Hope, the formal development of their knowledge and understandings of research largely mirrors the spiral learning and scaffolding structures and systems in place within many departments in the UK and elsewhere (e.g. Tweed & Boast, 2011; Walkington et al., 2011).   Teaching of subject content is research-informed (including both staff and others’ research) and there is an expectation that students will become familiar with the ways and processes through which geographical knowledge is created.  The development of their own research skills is enabled through field and class based activities of increasing levels of skill development, sophistication and independent working – akin to those outlined by Willison & O’Regan (2007) and Walkington et al., (2011). This is done in specific skills development courses, and also embedded elsewhere in the curriculum so that they feature throughout the programme (Knight & Yorke, 2004). At Level 4 (first year undergraduate) students develop as proto-researchers, through the acquisition of interpretation skills from observation and secondary information.  At Level 5 (second year) in taking a year-long course on research and investigative skills, techniques for the collection and analysis of primary data are studied, culminating in the production of a small group, field-based report.  In Level 6 (final year) students work on their own 8000 word dissertation, underpinned by primary data collection and analysis.    Students are encouraged to reflect on, and evaluate (including for academic credit) their knowledge and understandings of research, in wider settings than just their own.  There is an expectation that students will interact with the research of other scholars.  Hence, all students are expected to attend departmental research seminars and it is compulsory for those at Levels 5 and 6 to do so.  They are also notified of research seminars and presentations taking place elsewhere locally and are encouraged to attend, with the view to extending their knowledge of research and the work of researchers.   

Given the comparatively small size of the department (with an average undergraduate intake of 40 students a year), and the University’s steer to small group teaching, students and staff get to know each other well.  Each week at Level 4, as well as having whole cohort lectures, students have a one-hour seminar and a one-hour tutorial (in which the class size is no more than ten).   At Levels 5 and 6, class sizes remain small, due in part to the course element structures (a modular system is not operated by the University, instead an integrated curriculum has been introduced and will be rolled-out across all years from September 2013). There is therefore an in-built capacity for flexibility and the creation of pedagogic space, enabling, for example the inclusion of issues of current geographical and environmental interest.  As will be explained in the following section, between 2010 and 2013, the use of this learning framework has created additional opportunities for students to encounter and research in, creative, sometimes experimental and frequently unforeseen ways. 

Growing a learning community: engaging with Sat Nav through an iterative process of teaching and research
Learning is essentially an iterative and dialogic process.  In regarding it as such, relationships between teaching, research and learning inherently intertwine and influence each other.  Here, in this narrative of the development of a learning community of students, staff and others, teaching and research inform and re-inform each other. Focus is on the processes by which together, teaching and research in an environment of co-learning have had substantial effect in the actual creation of new subject knowledge, research outputs and in enhancing student learning about research processes and products.   In the context of this work, there is a clear-cut, unequivocal statement to be made - that without the teaching dimension, the research element and the creation of the new subject knowledge would not have taken place.  Similarly, the research element to-date has explicitly informed three cohorts of students, in live, front-line research.   
What follows is the author’s narrative of this work which charts the chronology and nature of the developmental processes that have taken place.  In relating this particular story, there may be encouragement to others to think about the potential power of co-learning and to work with perhaps greater awareness of the possible (and sometimes unexpected and opportunistic) outcomes of being both proactive and reactive at the intersections of teaching and research/research and teaching.  

Throughout, gaining consent and permission from the appropriate University ethics committees and participants was paramount.  Given the opportunistic and organic character of the development of the research, ethical approval was sought by the staff according to usual University protocols and processes at the appropriate points (addressing ethical codes including informed consent, privacy and confidentiality).  Full ethical clearance was granted before the commencement of the research and before each of subsequent points in the study which warranted approval, for example in advance of questionnaire survey and conducting focus groups.  At all stages the research received ethical clearance and no ethical issues were raised about the nature or conduct of the research.  In addition, the informed consent of participants was obtained, according to the University’s practice and procedures, at each juncture when required, for example when naming the authors of vignettes.  The contributions of the students have been recognised and respected, according to usual convention, in the acknowledgements of the published articles.  The decision that the authorship of the articles and conference presentations would be by staff, rather than the undergraduate students, was to expedite swift writing, prompt submission to journals and rapid dissemination of the findings, rather than by any motive to privilege staff input or gain.  
Academic year 2010-11: Phase 1, Initial ideas, scoping and starting empirical research

The narrative starts in a way that is familiar to all teachers.  In September 2010 while planning the Level 4 seminar programme at the start new academic year, two tutors reflected that the session on the spatialities of mobile phone use looked  “a bit tired”.  We mused that perhaps we should re-work it into something still technologically focused but different.  Without thinking too deeply, we started to relate stories from the summer vacation of Sat Navs ‘sending’ drivers up one-way streets, sign-posts being constructed on country lanes to warn potentially errant truck-drivers that they might get their vehicles stuck and a whole host of other Sat Nav blunders that we had seen in the media.   It seemed as though this might provide interesting new teaching material so we moved on to start developing the idea.  We were astonished to find that there was scant published academic material on satellite navigation per se, but there were sufficient materials, particularly from media sources, to work with.  The resultant seminar, “The Sat Nav Age”, covered a brief background on the development of Sat Nav technologies, geographers and spatial data, Sat Nav blunders, and a student-led component on the pros and cons of Sat Nav use.  

However, between September and November’s seminar, the very obvious gaps in the geographic and cartographic literature relating to Sat Nav were generating thoughts about filling them.  It seemed apposite to find out more about satellite navigation technologies and what young people’s attitudes were towards them.  We made a deliberate decision at this stage to involve students in the research process –after all, they were young, technically cognisant and spatially aware. So, following the seminar and initial research scoping, a questionnaire survey of all 46 new Level 4 students was conducted, to explore their attitudes towards using Sat Nav technologies, and their implications for, cartographic literacy and graphicacy.  Students took part in discussions relating to the ethical and other practical dimensions of conducting research and were informed on a regular basis about progress.  This was done in seminars, in the slot given over to “What’s in the news?” with us reporting and reflecting on headway with data inputting, analysis and outcomes.  Students commented, fed-back and reported on new academic- or media-based material that they had come across.  Later, when the results were ready, there were discussions about them, and what happens to research findings next and how a wider audience is reached through publications, research seminars and conference presentations.  
When it became apparent that this research was generating something novel (including observations that the navigational capacities and technological facets of Sat Nav are regarded positively whereas the safety and financial dimensions are viewed more negatively; that digital spatial representations of Sat Nav are not perceived as maps but as a distinct navigational tool and that students were concerned about the potential of reduced use of other wayfinding artefacts, such as traditional maps, on their spatial awareness and cartographic literacy), the active, participant, dimension was also introduced to the Research and Investigative Skills class at Level 5. This group of students also took part in the research process to encourage them to experience how new knowledge was being generated, and also for them to connect with what their tutors and fellow students were doing.  
Academic year 2011-12: Transmission of Phase 1 and the evolution of Phase 2

For the cohort of students who started in 2010-11, their involvement with the Sat Nav work continued into 2011-12, as they progressed from Level 4 and into the Research and Investigative Skills course at Level 5. From a research perspective, to generate a longitudinal data-set, and also to involve them in the process, the 2011-12 cohort of new Level 4 students also had a seminar on Sat Nav and completed the same questionnaire as the one undertaken by the 2010-11 intake.   Together, these two questionnaire surveys set the basis for Phase 2 of the research - to explore in more detail the nature of student engagements with satellite navigation.   Additionally, volunteers from both cohorts participated in a focus group which set out to delve further into how they interacted with these technologies.  As in Phase 1 the previous year, the Level 4 and Level 5 students were involved in weekly conversations and updates about how the research was progressing.  For Level 5, the focus group dimension was incorporated into their research skills development sessions and for the participants in the focus group, there was involvement in “real” research, in which their voices would play a vital role.    

What became apparent during 2011-12, was that students (particularly those at Level 5) were experiencing and encountering the research process “live” and learning about actual time-frames and cycle of activities from the start of the research process to the “appearance” of the research outputs.  The first article “At the next junction, turn left”: attitudes towards Sat Nav use, was published in the journal Area in June, 2012 (Axon, Speake & Crawford, 2012) and additional linked material was put online in Geography Directions.  A presentation, with the same title, was given at the Association of American Geographers Annual Meeting in New York in February 2012.  From a learning perspective, students were directly involved with the research process. For staff, there was the experience of working in an effective and productive co-learning setting with the students which informed the development of the work, hence specific thanks being given to them in the article’s acknowledgements.

The Sat Nav research output was extended with the publication of a second paper, based the results of the two cohort questionnaire surveys and the focus group.   
These were presented at the Royal Geographical Society (RGS) International Conference in Edinburgh in July 2012 and the article “I never use ‘maps’ anymore”: Engaging with Sat Nav Technologies and the Implications for Cartographic Literacy and Spatial Awareness was published in the Cartographic Journal in December 2012 (Speake & Axon, 2012).  This paper reported on the contributions that the study had made in the application of a qualitative approach in a largely quantitative cartographic domain and on the results which indicated that that the majority of positive and negative engagements with Sat Nav that students had were cognitive (e.g. accuracy) and behavioural (e.g. getting lost) rather than affective engagements associated with emotional response (Speake & Axon, 2012). 
At this point, it is worth reiterating that the research outputs were triggered initially very simply and completely unexpectedly by the decision to update one, Level 4 seminar.  It is the sort of everyday activity in which, after the session has been delivered the materials are filed away, perhaps with little (or no) further reflection.  It is salutary (and somewhat unsettling) to think about how much new knowledge is being generated in sessions just like this, but which remains locked away in the “teaching” context and not developed as “research” or realized as actual research outputs.   However, in the case of the Sat Nav work, pro-active and motivated staff were able to identify research gaps and generate new subject knowledge in the form of insights into attitudes towards, and engagements with, Sat Nav use and their implications for cartographic literacy and spatial awareness.  By the end of the calendar year 2012, we had research outputs in the form of two research articles and two presentations made at international conferences.     

Academic year 2012-13: Moving into Phase 3

At the start of 2012-13, the development of the Sat Nav focused research had become more strategically planned, and more knowingly incorporated into student learning.   From the research perspective, we considered that we should dig deeper into the nature of engagement, especially affective engagement, between students and their chosen wayfinding technologies.  In part, this came from the article “I never use ‘maps’ anymore”: Engaging with Sat Nav Technologies and the Implications for Cartographic Literacy and Spatial Awareness, (Speake & Axon, 2012).  It also emerged from questions raised during informal and more formal narratives by students, about how they tackled wayfinding during fieldwork in 2011-12 in Berlin (Level 5) and Malta (Level 6).    
The incentive to actively develop this research was reinforced by the outcomes of the questionnaire survey of new Level 4 students (the same as the one conducted in 2010 and 2011), which revealed that use of smart phones or other Sat Nav enabled mobile phones for navigation purposes was now virtually ubiquitous at 97% (in comparison to 71.4% in 2011 and 54% in 2010 as reported by Speake & Axon (2012).  We thought it timely to find out more about how, and where, young people were using Sat Nav technology to wayfind. So, the Level 4 students completed an additional questionnaire in order to relate and reflect about their navigation practice as a pedestrian on their first visit to a place new to them (as UK-based students) in the UK and then in an international (i.e. not in the UK) place that was new to them.  Using ethno-methodogically informed techniques (Brown & Laurier, 2005; Crang & Cook, 2007; Hammersley & Atkinson, 2007; Scott-Jones & Watt; 2010) this third phase of research concentrated on investigating their affective engagements with technologies of navigation, particularly Sat Nav and how they reacted when their preferred means of wayfinding was, for some reason, not available to them.  It was particularly distinctive in its use of ethno-methodologically informed qualitative techniques in the predominantly quantitative cartographic arena.
During late 2012 and early 2013, the material was written-up by staff as the article “I’ve got my Sat Nav, it’s alright”: Users’ attitudes towards, and engagements with, technologies of navigation’ (Speake, 2014) and presented at the Association of American Geographers Annual Meeting in Los Angeles in April 2013.  This provided the chance to disseminate the research findings e.g. that 97% of the students surveyed were using Sat Nav as their wayfinding technology of choice, that they were happy and confident using it, but that not being able to use it invoked strong emotional and affective responses of anger and fear, in part associated with the necessity to readjust as the users’ relationship with space changes and to challenges associated with feeling or being “lost” (Speake, 2014).  Thus, the project’s learning community was further widened and internationalized with the effect that students became noticeably more cognisant of the nature and form of global academic connections and interactions and of the broad reach that academic research can have.
As in 2011-12, the Level 5 students engaged with the sorts of research methodologies and analytical tools being used in the Sat Nav work. Several students, who had taken part in the focus group, adopted this as their methodology of choice for their small group research project.  Similarly, several Level 6 (final year) students, undertaking individual research dissertations, opted to employ some of the techniques and volunteered the reasoning that it was because they “had been involved”, “understood it/them”, “liked it/them” and wanted to see how the techniques worked in their chosen research settings and contexts (not necessarily Sat Nav based).  In some respects these outcomes concur with the assertions of Walkington et al. (2011) of the benefits to be accrued in the latter stages of study from embedding learning about research early the undergraduate learning experience. 

Engaging with Sat Nav through an iterative process of teaching and research
Student dimensions and perspectives

As an integral part of the Sat Nav learning community, three intakes of students have taken part in an experiential learning process about research in which they have played a key part.  They have been directly involved in the creation of new geographic and cartographic knowledge evolving out of their use of, and engagements with, objects of their everyday life – Sat Navs and mobile/smart phones.  This gave the research currency and “street cred[ibility]”. Students seemed to relish the focus on their world [my emphasis] and many thought it “cool”.  They would frequently converse with staff about related issues, news items and their own acquisitions of navigation software and apps in conversations outside, as well as in, class.   Students had formal contacts with the work in different learning contexts – subject content and research skills development were woven into lectures, workshops, seminars and tutorials and they interacted with different tutors and contributors external to the university.  They experienced how novel ideas could come out of in-class dialogue and then be realized as research products through the use of different research techniques, which they were encouraged to (and did) use in their own research projects as appropriate.

To date, three cohorts of undergraduates have participated in the full cycle of this work from start (developing ideas), to finish (sharing of knowledge through tangible outputs).  The first cohort (the 2010 -11intake) was involved, in not just one full sequence, but three.  They learned about journal article production (and could see the similarities with feedback on their own assignments) and about the dissemination of research findings at conferences. That staff had presented the research findings in the USA and reported back to them outcomes and feedback, was seen as being “awesome”.  Many of them commented that they now understood what their tutors did when they were not teaching them.  They would often enquire how the writing up was progressing, ask whether we had heard back from the journals, what they had said, and what were we [my emphasis] were going to do next.   
In the quest for polyvocality and hearing student voices, tutor requests for Level 6 (2011-12 intake) students to volunteer to write reflective vignettes at the end of their final year (Level 6) in 2014, generated narratives of their engagements with the Sat Nav research, of which an indicative five are presented here. 

Like the recent observations made by students in the study by Hill, Blackler, Chellow, Ha and Lendrum (2013), these reflections convey awareness of having agency as co-producers of new knowledge (Le Heron et al., 2006).  
Vignette 1
By engaging with research and participating in these studies, I have learnt about how the process works in terms of academic papers being published.  It has also increased my knowledge and understanding of methods and techniques used in a study, both qualitative and quantitative.  Furthermore, it has increased my awareness on [sic] navigational technologies and overall has increased my own confidence in writing techniques for assignments and dissertations.
Vignette 2
I have learnt that focus groups are a reliable source of data.  I’ve also been impressed by how far the published papers have taken my lecturers i.e. America. This has encouraged me to consider [doing] further research ...  (Jessica)

Vignette 3

The research process about Sat Navs has taught me different methods of data collection, and how they can be very successful in turning out positive results.  Focus groups give a larger perspective on the subject at hand and help present reliable data.  By being involved I understand the viewpoints of a participant, and have extended my knowledge on research methods.  I feel it has helped me do my own project based research.  (Emily)
Vignette 4
What I have gained from being involved in the Sat Nav research is, basically, how the entire process develops.  From being involved in the focus group it taught me the skills I need for developing my own research.  It was also very exciting to be quoted, as a participant and seeing it published... From this it taught me how interconnected the academic world is, if one small quote can gain traction through the literature. (Sean)

Vignette 5
... I have learnt about the different processes of research.  From coming up with the ideas, collecting evidence, writing up the findings and presenting it at conferences.  I have also seen how questionnaires filled in have become part of the paper. (Kay)
Staff dimensions and perspectives

In addition to these student dimensions and perspectives, there are other angles to the ‘Sat Nav’ work which relate more directly to staff.    Primarily, it is a powerful demonstration of how teaching and research can impinge and interweave for mutual benefit and is an example of the way in which teaching and learning can become synonymous with research and discovery (Kinchin & Hay, 2007). It shows how the iterative and dialogic processes of relating teaching to research and research to teaching can generate new knowledge, research outputs and create a constructive learning environment about research processes.  The “Sat Nav” work came out of a teaching context, one in which opportunity spotting by tutors, enabled by a generally supportive department and university learning environment, led to research outputs.  The staff were motivated to write. First, the positive, collaborative atmosphere in which the work was taking place was important, a motivator also reported in studies by Buckley (2011) and McLeod, Steckley & Murray (2011). Secondly, the rapidity of technological change meant that working smartly and efficiently was a priority.  The publications dimension has been important in boosting the research profile of staff and the department, at a time when research has become more prominent within the University context.

That the initial reworking of just one seminar has generated these research opportunities and outputs reflects a belief and drive on the part of the staff that what was emerging was worth pursuing.  It felt (and was) experimental to us.  We are however, conscious of how apparently serendipitous the opportunities have been and also how easily they could have been missed.  Over time, the momentum kept going in part due to staff commitment and also because the collaboration with students and others was conducive to the generation of positive, creative synergies.  Without these, the longitudinal elements of the project would not have happened.
Throughout, the “Sat Nav” work has been built into existing curriculum structures.  It has been woven into existing undergraduate courses and over time has been included, in some form, from first to final year.  For final year students it provided a continuous thread of contact with research throughout their studies which had everyday relevance and application, encountered in real time.  In many ways, it was an “authentic” research experience (Cuthbert, Arunachalam & Licina, 2012; Kreber, 2010).  We also observed how students became progressively more reflexive about their own research skills development and also more able to critique the research of others.   This was a positive outcome in the sense that we felt that we had made more teachable the skills consistently highlighted in studies (e.g. Walkington et al., 2011) as being the most difficult to teach, and yet also the most important for undergraduates to develop, i.e. critical thinking, asking and framing questions, reflectivity, creativity and understanding the process of research.  We also reflected that students had also encountered elements of adaptability and flexibility associated with creativity, thereby learning something of the “intangibility of research skills” (Walkington et al., 2011: 319).  
As staff we considered that the “Sat Nav” work had enabled students to “live with”, and develop, deeper knowledge and understanding about the essential characteristics and cultures of research and to recognize more fully the research activities that academics do and why.  In essence, the work had made research “accessible” and “real” to students.  For these reasons, it has created staff impetus to create similar opportunities for students to engage with other research projects.  
Conclusions

This article reports on how synergetic relationships between research and teaching can contribute to the creation of new knowledge and inform students’ learning about research processes and outcomes although these results are predicated in a localised context with its contingent departmental and institutional specificities.  
It charts how, over a period of three years, tutors and students worked as a learning community to explore students’ attitudes towards, and engagements with, technologies of navigation and the implications for cartographic literacy and spatial awareness.  It relates how some novel research ideas initially emerged in unexpected and unplanned ways from a teaching context.  For new research ideas to develop out of a teaching context is not unusual, although, in many instances, they are not followed through, for a wide variety of reasons.  Fortuitously, in this case, knowledge gaps were identified by senior staff, who could, and did, pro-actively develop them.  Although the precise nature of the nurturing environment for embryonic research ideas will inevitably vary between departments and institutions there is a clear indication here potentially significant research can be (and is) lost if not identified, scoped and developed promptly and speedily. 

It is evident that the willingness and capacity to identify and facilitate appropriate learning spaces in which to grow and build the research is highly desirable.  In the case study reported here, capacity building happened at individual staff and departmental levels, although it is recognised that the opportunities to do so are not always achievable due to specific and particular local institutional research and organisational settings.  
In essence, this study shows the ways in which learning can be achieved in a co-learning environment in which participants, in this instance, students, tutors and others in and beyond the university, experience research as a process of inquiry, engage with the cultures of research and produce tangible research outputs.  It adds to the recently expanding canon of work on co-learning in higher education geography (e.g. Fuller, Mellor, & Entwistle, 2013; Hill et al., 2013) and research featured in the session entitled ‘Co-producing geographical research: practical and theoretical approaches to working with student researchers’ organised by Higher Education Research Group (HERG) at the RGS with IBG International Conference, 2014.
       At Liverpool Hope University, three successive intake cohorts of undergraduates have been immersed in some ‘live’ research and have become acquainted with its relevance to the geographic and cartographic communities (of which they are part).  They contributed to, and reflected on, the research processes, and ultimately critiqued the published research articles.  For the graduating class of 2013, “Sat Nav” had been part of their on-going learning from start to finish. It provides a distinctive longitudinal case study which complements student experiences of a shorter duration, for example, as reported by Hill et al. (2013).
Experiential learning has featured prominently - students have scoped the research, participated in questionnaire surveys and focus groups, written vignettes, discussed appropriate analytical techniques, found out about publication, been fascinated by the peer review process (and that tutors got feedback - like they did for their assignments). Some have seen their own words printed in journals, known how they got there, and felt the excitement of it.  They have attended (although not presented at) research seminars and participated in research discussions.  Although most of this is covered through other delivery modes in existing course structures and content, the Sat Nav context generated intellectual currency and invoked genuine curiosity and interest about the subject matter, along with feelings of direct, individual connections with it.  While many other studies report on the connection that students tend to feel when engaging with research (e.g. Fuller et al., 2014; Hill et al., 2013) this study is somewhat distinctive in its origins in a teaching context and in its organic developmental trajectory for three cohorts of undergraduates.  
For staff, the project presented the opportunity to develop different learning scenarios in which to enhance students’ interactions with research and to create a setting in which research was an activity with relevance and application beyond the lecture theatre, seminar room and university.   In doing so, the learning community which was created, generated creative synergy.   Opportunities for discovery were opened-up, and have added to the research portfolio of staff and the department.  

The published research outcomes have gained recognition, particularly in the application of ethno-methodogically informed approaches to the exploration of attitudes and engagements of geography students with satellite navigation technologies which Caquard (2014, p. 5) considers to have made a contribution to “the emergence of post-representational cartography”.   The study indicates how the GPS-based forms of navigation influence methods of, and attitudes towards, wayfinding (Axon et al., 2012).  As observed by Ishikawa & Takahashi (2013, p. 17) the work shows that Sat Nav systems are “perceived differently from traditional maps and could potentially change people’s wayfinding behavior”.   Speake (2014) reports strong affective and emotive reactions when people used to using GPS-based technologies in wayfinding are unable to do so, and reflects on the repercussions of these responses on the relationships between space and place, navigation object and self.   Given this case study’s overall focus on exploring student engagements and attitudes rather than on the more usual reporting of the practical applied use of mobile technologies in the field and classroom (e.g. Jarvis, Dickie & Brown, 2013; Welsh, Machline, Parks, Whalley & France, 2013), it offers an alternative way in which to include mobile technologies in a learning context.

Overall, this study presents an illustration of the implementation and practice of active engagement and the communication and experience of academic praxis in an environment of co-learning in which students have been substantially involved.    It suggests how the dynamics of learning at the nexus of teaching and research may be harnessed creatively to generate new geographic and cartographic knowledge for transmission to the wider academic community. It provides an example of ways in which, in actual-time, undergraduate students’ knowledge and understanding of “real-world” research processes and outputs, can be increased and enhanced.  The case study highlights the creation of a learning community of students and staff through their investigation into GPS-based navigation systems, in the context of departmental and institutional change. In doing so, it is a revealing example both of the exploration of very ‘geographic’ issues and of the forging of an alternative approach to the making and development of connections between teaching and research.    
Acknowledgements  

The author’s thanks are extended to Kevin Crawford and Stephen Axon and to the undergraduate students at Liverpool Hope University for their contributions to this research.
Disclosure statement  

No potential conflict of interest was reported by the author.
References
Axon, S., Speake, J., & Crawford (2012). “At the next junction, turn left”: Attitudes 
towards Sat Nav use, Area, 44, 170-177.

Brew, A. (1999). Research and teaching: Changing relations in a changing context,   

      Studies in Higher Education, 24, 293-301.

Brew, A. (2006). Research and teaching:  Beyond the divide. Hampshire: Palgrave 
       Macmillan.

Brown, B., & Laurier, E. (2005). Maps and journeys: An ethno-methodological approach, Cartographica, 4, 17-33.
Buckley, C.A. (2011). Student and staff perceptions of the research-teaching nexus, 
      Innovations in Education and Teaching International, 48, 313-322.

Caquard, S. (2014). Cartography III: A post-representational perspective on cognitive    

       cartography, Progress in Human Geography, Online first.
Crang, M. & Cook, I. (2007). Doing Ethnographies. London: Sage.
Cuthbert, D., Arunachalam, D., & Licina, D. (2012). “It feels more important than other 
classes I have done”: An “authentic” undergraduate research experience in sociology, Studies in Higher Education, 37, 129-142. 

Dexter, B., & Seden, R. (2012). “It’s really making a difference”: How small-scale 
research projects can enhance teaching and learning, Innovations in Education and Teaching International, 49, 83-93.

Dyas, L., & Bradley, L. (1999). “Geography for the New Undergraduate” – a fully 
resourced programme introducing personal, study and transferable skills to first year undergraduates within a geographical context, Journal of Geography in Higher Education, 23, 261-264.
Edmondson, S., Speake, J., Crawford, K., & Whiteside, D. (2009). International       

       geography fieldwork as a catalyst for university and school collaboration, Journal 
       of Geography in Higher Education, 33, 393-408.

Fuller, I.C., Mellor, A., & Entwistle, J.A. (2014). Combining research-based student 

      fieldwork with staff research to reinforce teaching and learning.  Journal of  

      Geography in Higher Education, 38, 383-400.

Hammersley, M., & Atkinson, P. (2007). Ethnography: Principles in practice. London:    

       Routledge.
Harris, T., & Tweed, F. (2010). A research-led, inquiry based learning experiment: 
Classic landforms of deglaciation, Glen Etive, Scottish Highlands, Journal of Geography in Higher Education, 34, 511-528. 

HEFCE (2013). National Student Survey data. Retrieved from
http://www.hefce.ac.uk/whatwedo/lt/publicinfo/nationalstudentsurvey/nationalstudentsurveydata/   
Hill, J., Blackler, V., Chellew, R., Ha, L., & Lendrum, S. (2013). From researched to    

        researcher: Student experiences of becoming co-producers and co-disseminators of 
        knowledge.  Planet, 27, 35-41.

Ishikawa, T., & Takahashi, K. (2013). Relationships between methods for presenting 

        information on navigation tools and users’ wayfinding behavior, Cartographic 

        Perspectives, 75, 17-28.

Jarvis, C.H., Dickie, J., & Brown, G. (2013). Going mobile: Perspectives on aligning  

        learning and teaching in geography,  Journal of Geography in Higher Education,   

        37, 76-91.

Kinchin, I.M., & Hay, D.B. (2007). The myth of the research-led teacher, Teachers and  Learning: Theory and Practice, 13, 43-61.

Knight, P., & Yorke, M. (2004). Learning, Curriculum and Employability in Higher  Education. London: Routledge.

Kreber, C. (2010). Academics’ teacher identities, authenticity and pedagogy, Studies in   Higher Education, 35, 171-194.

Le Heron, R., Baker, R., & McEwen, L. (2006). Co-learning: Re-linking research and  

teaching in geography, Journal of Geography in Higher Education, 30, 77-87.

Maguire, S., Evans, S.E., & Dyas, L. (2001). Approaches to learning: A study of first-    

       year geography undergraduates,  Journal of Geography in Higher Education, 25,  

       95-107.

McLeod, I., Steckley, L., & Murray, R. (2011). Time is not enough: Promoting strategic 
engagement with writing for publication, Studies in Higher Education, 37, 641-654.

Menking, K., & Stewart, M.E. (2007). Using mobile mapping to determine rates of 

       meander migration in an undergraduate geomorphology course.  Journal of     

       Geoscience Education, 55, 147-151.
Scott-Jones, J., & Watt, S. (2010). Ethnography in social science practice. London:   

       Routledge.

Speake, J. (1999). Teaching, learning and research in Geography at Liverpool Hope, 
Journal of Geography in Higher Education, 23, 407-411.

Speake, J., & Axon, S. (2012). “I never use ‘maps’ anymore”. Engaging with Sat Nav 
technologies and the implications for cartographic literacy and spatial awareness”, The Cartographic Journal, 49, 326-336.

Speake, J. (2014). “I’ve got my Sat Nav, it’s alright”: Users’ attitudes towards, and  

        engagements with, technologies of navigation.  The Cartographic Journal. 

        Advance article online.
Tweed, F., & Boast, R. (2011). Reviewing the ‘research placement’ as a means of 
enhancing student learning and stimulating research activity,  Journal of Geography in Higher Education, 35, 599-615.

Walkington, H., Griffin, A.L., Keys-Mathews, L., Metoyer, S.K., Miller, W.E., Baker, 
R., & France, D. (2011). Embedding research-based learning early in the undergraduate geography curriculum, Journal of Geography in Higher Education, 35, 315-330.

Wall, G., & Speake, J. (2012). European geography higher education fieldwork and the 
skills agenda, Journal of Geography in Higher Education, 36, 421-435.
Welsh, K.E., Machline, A.L., Parks, J.R., Whalley, W.B., & France, D. (2013).
      Enhancing fieldwork learning with technology: Practitioner’s perspectives, Journal   

      of Geography in Higher Education, 37, 339-415.
Willison, J., & O’Regan, K. (2007). Commonly known, commonly not known, totally 
unknown: A framework for students becoming researchers, Higher Education Research and Development, 26, 393-409.

PAGE  
20

