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Abstracts
Keynotes
Recording lectures: should we or shouldn’t we?

David Read, School of Chemistry, University of Southampton
Although education at university level is constantly evolving, there continues to be a reliance on the ‘lecture’ as a cornerstone of our teaching.  The constraints of timetabling mean that most lectures fill an hour long slot with perhaps 50 minutes devoted to delivery of material.  Concurrently, developments at school level mean that students are used to receiving their teaching in chunks of no more than 20 minutes, with ‘three part’ and ‘four part’ lessons winning plaudits from OFSTED inspectors for keeping pupils on task and motivating them through a variety activities to suit different learning styles. 

With this in mind, it should be unsurprising that our incoming students find it difficult to adapt to lectures and the cognitive overload sometimes experienced in the early part of a degree when new concepts and terminology keep on coming relentlessly in what is an alien learning environment.  It is very easy for students to lose their thread and, even though this may be short-lived, misconceptions can quickly take root, leading to gaps in understanding and significant long-term consequences.

New technology means it is relatively easy to capture a recording of a lecture and to make it available to students online.  Some universities are trialling automated systems for this purpose, which require up-front financial investment but little staff time.  As such, there may be a strong case for lecture capture as a means of enhancing the student experience.  This presentation outlines the findings from a pilot study in which a series of chemistry lectures were recorded and made available to students at the University of Southampton.  The views of staff and students will be discussed, along with an analysis of statistics relating to the usage of recorded lectures during term-time and the revision period.  Finally, new approaches to the use of such technology in further enhancing the learning experience for students will be outlined.

Geoscience education for the Google generation
Ken McCaffrey, Earth Sciences, Durham University, UK
Incoming students are likely to be highly skilled in working in internet, smartphones and other emerging media environments. These environments encourage highly developed visual-spatial skills but seem to lead to a broad but shallow understanding of the world around us. This may be because there is simply less time to reflect on underlying causes and interactions.  It is therefore important that we as educators are cognizant of the changing technological world around us and the effect that this has on our student’s educational skills and needs. Unfortunately the baseline for scientific skills is likely to continue to decline in future. Nonetheless, we still need to prepare students to address real-world problems; to critically evaluate the validity of data evidence and their conclusions. We need to teach quantitative skills, technical methods, and scientific concepts and build scientific, technical, quantitative, and communication skills. Our challenge is to develop these core scientific skills whilst taking advantage of the emergent technologies and the improved skills that students will have in these areas.
Presentations 
Making teamwork the work of a team
Mark Anderson and Will Diver, School of Geography, Earth and Environmental Sciences, University of Plymouth

The employability of students has, justifiably, been a major factor in curriculum design for HE over a number of years. In Geosciences, there has been a notable focus towards two aspects of employability: (i) independent fieldwork and related key graduate skills and (ii) work-place skills developed through work-based learning and/or placements. In this contribution, we examine ways in which University-based team projects can make an additional valuable contribution to employability. We use the example of a Stage 4 “Team Enterprise” module in which students are organised into teams and asked to self-select one of a number of projects suggested by the course team. Each project is championed by a member of staff and has the support of a number of stake-holders (both clients and specialist advisors) who are external to (and largely independent of) the course team. Using case studies over the last six years, we discuss the importance of developing new, innovative and contemporary (in terms of relevance to the course) projects in maintaining and encouraging both motivation and professional skills through a protracted team exercise (in this case an entire academic year). We also discuss the risks associated with such an approach and the importance of risk-taking in achieving a successful learning outcome.

Enhancing the transition from school to university through an active learning induction 
Jim Andrews, Joy Moloney, Schools of Ocean and Earth Science & Civil Engineering and the Environment, University of Southampton

The School of Ocean and Earth Science (SOES) at Southampton University established an innovative approach to induction in 2006-2007, using all of the first teaching week in the semester for a broad range of active learning experiences. The induction has evolved into an established route to welcome 180 first year students to the School.  Prior to 2006-2007, SOES offered a small scale week zero induction for first year students; at the beginning of the following week, students started modules and began their studies. The aims of induction week were to equip students with experiences of working with their peers through team development exercises and meet key members of staff including tutors and to do more to help student transition by preparing them for different ways of learning. This preparation included helping students to develop their abilities for reflective learning. It allowed students to get an immediate taste of the core discipline specific skills, through field work and boat work and ensured that all students had an appropriate level of relevant first aid skills. 

The immediate feedback from students on their experiences has been overwhelmingly positive. Student views on learning outcomes that were met improved to the situation where all are considered to be met by at least 95% of the cohort. Feedback from staff was extremely positive as they identified clear benefits for students, including a very different “buzz of energy” in the building. They were also clear that the induction did not impose significant new workloads for themselves. One very encouraging feature of change has been the increasing willingness for students to engage very early in issues of employability.

WORKSHOP: Remote fieldwork: synchronous and asynchronous communication support for fieldworkers

Trevor Collins, Knowledge Media Institute, The Open University

Remote fieldwork is a way of extending access to fieldwork. For locations that are difficult to reach, network and mobile technologies can be used to provide a live link to the fieldworkers, either over a local network (for nearby access) or over the internet (for distant access). The remote approach is distinct from virtual fieldwork, in that, rather than using software to create a model or simulation, remote fieldwork refers to participation in real fieldwork at a distance. The Open University have developed a portable communications toolkit for supporting remote access to fieldwork. Developed initially to improve access on our fieldwork courses, the system has also been applied to support collaboration between researchers, as well as field and lab based students. The toolkit supports a range of synchronous and asynchronous communication services, including support for: live video streaming and audio (VoIP) calls, text chat, photo sharing, data sharing, email, discussion boards, blogs, wikis and mapping applications. The appropriate use of these services in field courses is informed by the pedagogy developed through technology enhanced learning, specifically in problem-based and experiential leaning, and in collaborative learning. In exploring the role of technology for curriculum delivery, we will demonstrate the use of the toolkit and discuss the costs and benefits of the remote fieldwork approach for students and researchers.

Mirroring the working environment: Integrating digital mapping techniques and site investigation methods.

Richard England, Geology, University of Leicester
NB. Also displayed as a poster
At Leicester we have been developing digital geological mapping in conjunction with a module in Site Investigation Methods which mirrors approaches increasingly undertaken in industry. As part of a SPLINT CETL funded project we have developed a set of generic exercises to introduce digital geological mapping based on the British Geological Survey’s SIGMA digital mapping software and tablet PCs. The SIGMA software is Arc GIS based which enables the user to build on an existing GIS project with new map data. The students undertake a desk GIS study reviewing and evaluating existing geophysical and geochemical data from a site and use this as a basis for planning their own survey work before going into the field. During the fieldwork new site survey data is entered via the tablet PC and the SIGMA software, updating the existing database. Following the fieldwork the existing data is updated and the new data integrated with the existing data. The students are assessed on the basis of their survey plan derived from the pre-fieldwork evaluation exercise and a post fieldwork report. The updated knowledge base is then used as the basis for the next year group’s exercise. In addition to providing the students with an introduction to digital mapping techniques and a fully integrated workflow the module has successfully engaged the students in an ongoing project and created an opportunity for them to learn from the experience of their predecessors.

Fostering interactivity and generating feedback: the role of personal response systems (‘zappers’)

Ian C. Harding, School of Ocean & Earth Science, University of Southampton

Fostering interactive student participation in lecture and practical sessions can be problematic, with many students being reticent to involve themselves in discussions and thus their views remaining unrepresented.  Student-generated feedback is equally problematic to garner in a way that is representative of the views of an entire cohort and time-efficient.  This presentation will demonstrate the use of handheld ‘personal response systems’ (PRSs) or ‘zappers’ in delivering interactive Academic Integrity sessions, c.v. writing clinics and feedback sessions with focus groups of students; such data can be captured and reported efficiently and used to develop and improve the student experience, from UCAS application stage onwards.

From Darwin to the Moon, the experience of using a virtual microscope for teaching and outreach

Simon Kelley, Earth and Environmental Sciences, The Open University

The Open University virtual microscope was conceived as a method of teaching students to recognise rock and mineral textures in thin section in an active environment that allowed them to explore in the same way they would using a conventional microscope. We have now created several microscope collections two of which are freely available. The first of the open access microscopes allows students to explore the rocks that Charles Darwin collected on the Beagle voyage (created in collaboration with the Sedgwick Museum in Cambridge), the second open access microscope contains lunar samples brought back to Earth during the Apollo missions including lunar soils, breccias, and key rock samples (created in collaboration with NASA and the STFC).

The virtual microscope will not replace the physical microscope for teaching mainstream earth science, nor will it teach the hand-to-eye coordination. However, it may offer advantages as a technique for the acquisition of skills of recognition and classification without laboratory intensive classes.  It is also worth considering as way of teaching some students for whom earth science is a second subject, or allowing access to unique samples such as the moon rocks.

We will reflect on the experience of first delivery to students in courses, issues with creating a range of subject or teaching collections, and the opportunities for linking to other technologies to improve the learning experience of a webconnected generation of students.

The secrets of Plasticine balls and the structure of the Earth: investigations through discussion

Chris King, Education Keele University
Balls made of modelling clay (Plasticine) can be used to generate a lecture-theatre discussion about the scientific evidence used to determine the structure of the Earth. This allows students to appreciate how evidence is used to support hypotheses and to distinguish fact from hypothesis. It also provides opportunity to correct misconceptions and to discuss the validity and value of modelling in geoscience and geoscience education
Earth science in schools – what do (or should) our students know the day they arrive

Phil Murphy, School of Earth & Environment, University of Leeds

It is now 21 years since the National Curriculum for Science (NCS) was introduced in England and Wales in 1989 and earth science became part of the secondary science curriculum. The incorporation of an earth science component was new to many secondary school teachers.  Though the NCS has gone through a number of changes (the latest coming into force in 2008) and the amount of earth science has been reduced it is still represented under the Environment, Earth and Universe strand at both key stages 3 & 4.  At Key stage 4 the numbers of alternative GCSE curricula now available to schools vary in how they interpret the requirements of the NC but all do contain some earth science. What has the student experience of high school earth science teaching been and what level of knowledge can we expect from high school science courses?

Does technology and blended learning really help the graduates for the 21st Century workplace?

Douglas Paton and Jacqui Houghton, School of Earth and Environment, University of Leeds

Higher Education Institutes are presently in a state of flux with a number of internal and external drivers: increasing demands from students for a 'better learning experience'; more research led teaching; technologically savvy students; concerns over future funding. Thrown into this mix is also the pressure to ensure that the graduates that we produce have the correct skills sets and knowledge for employment. 

One solution that has been suggested to address some of these issues is the use of technology within a blended learning environment. It remains uncertain how successful such an approach is and whether it really does help in producing employable graduates.  This paper present preliminary results from research into the use of technology to provide a blended learning environment. We are revising parts of the Geoscience curriculum and delivery method across the spectrum from 1st undergraduates through to post-graduates. At different stages in the year we are using a different style of teaching ranging from 'traditional' methods through to immersive 3D Visualisation techniques. Towards the end of the study period we plan to integrate the different styles to provide a blended learning environment that includes a variety of delivery techniques.  To assess the impact on student learning we are also testing spatial awareness and 3D thinking for number of cohorts at various points through the year. The paper will discuss the preliminary results of the study and will then address the wider question of how it affects the student learning experience and what the implications are for graduates in the workplace. 

Using GigaPan and Photosynth images to teach mobility impaired students geological field observation skills.

 Ian G. Stimpson, Earth Sciences and Geography, Keele University

Traditional geological fieldwork is challenging for mobility impaired students. The Special Educational Needs and Disabilities Act (2001) (SENDA) requires universities to “ensure that, wherever possible, disabled students have access to academic and vocational placements including fieldwork and study abroad”. The guidance notes from the QAA have an expectation that universities should provide “alternative experiences where comparable opportunities are available which satisfy the learning outcomes”. 

Whilst using video links enable the mobility impaired student to ‘visit’ a geological exposure by proxy, the solution is expensive and technologically challenging.  GigaPan and Photosynth images provide a useful intermediate technology for users to view and explore geological exposures. The GigaPan project provides a robotic camera mount and software that allows photographic images to be combined to make gigapixel panoramas which can then be explored at many scales by zooming and panning. These images can be embedded into other web pages or viewed within Google Earth, enabling a geographic context to be applied to the images. Microsoft’s Photosynth allows photographs taken at different scales and from different viewpoints to be merged into a three-dimensional model that can then be viewed from different distances and perspectives. 

Both techniques allow the user to view the exposure at a distance, move in and around the outcrop and return out for an overview as would be the procedure for non-impaired students. These images can be embedded in webpages with supplemental to enhance the experience and form integrated field exercises.

Geocognition: a new research discipline for the 21st century?

Alison Stokes, School of Geography, Earth, and Environmental Sciences
, University of Plymouth
Interest in researching geoscience education at HE level is gaining pace in the UK. In the US this is a well-established research activity, attracting significant government funding and becoming increasingly prevalent as a research specialism among geoscience faculty, and within geoscience departments. Traditionally focused on schools, colleges, and universities, geoscience education research has generated a wealth of knowledge about the pedagogic methods and educational resources through which learners gain knowledge and understanding about the Earth. There is growing recognition, however, that the importance of geoscientific awareness and understanding extends beyond formal education into wider society and real world settings. There has also been a recognisable shift over the past decade in the approach taken by many geoscience education researchers from simple evaluation of classroom resources and activities, to rigorously designed empirical studies aimed at understanding the cognitive processes by which humans perceive and interpret the Earth. This broadening of remit and shift in research approach characterise ‘geocognition’.

This talk will examine evidence for the emergence of geocognition as a new research discipline in the geosciences, explore current geocognition research in terms of methods and contribution to knowledge, and consider the opportunities for geocognition research within the UK.

Students’ experiences of undertaking remotely-accessed fieldwork

Alison Stokes1, Trevor Collins2, John Maskall1, John Lea2, Paul Lunt1 & Sarah Davies2
1University of Plymouth; 2Open University
This study explores an innovative method of fieldwork delivery in which students access and interact with a field site from a remote location. 41 students from across the GEES disciplines worked in small, multidisciplinary groups to assess the environmental impacts of a hypothetical re-working of the Devon Great Consols mine site. ‘Direct’ groups physically walked through the field area, while ‘remote’ groups viewed a live site walkover via a wireless network providing a two-way audio and one-way video link to a field-based tutor. Each group then completed a scoping sheet to assess the environmental risks of re-working the site. No significant differences were identified between the direct and remote groups in relation to task performance, or in relation to students’ self-rated competencies in a variety of skills either before or after the fieldwork. Similar learning outcomes were therefore achieved in relation to both methods of fieldwork. However, data gathered from pre and post-fieldwork surveys, direct observation of the exercise, and post-fieldwork focus groups, revealed some interesting differences in the students’ perceived experiences. These were most apparent for the participants’ enjoyment of, and interest in, the fieldwork, and perceptions of the least positive aspects of their respective exercises. Despite the variations in experience, participants in both the direct and remote fieldwork identified a range of situations in which remote access might enhance fieldwork provision. In particular, it has the potential to widen inclusivity to mobility-impaired students, and to enable undergraduates to engage in fieldwork activity in otherwise inaccessible locations.

NB. This talk discusses research carried out using the equipment that Trevor Collins is proposing to demonstrate in a workshop session.
3D Models for Teaching

Emma Ward and colleague(s), Geological Modelling Systems, British Geological Survey
NB: Also available as a poster
Today’s geoscience students utilise a variety of cognitive processes and spatial skills during their learning experience. These include the application of schema’s, image construction, detecting patterns, memorising figures, mental manipulation and interpretation, making predictions and deducing the orientation of themselves and the rocks around them. 

Digital 3D geological models allow students to visualise and interrogate geology; they reinforce spatial skills, facilitate student recognition of pre-learnt geological principles in the field and encourage students to think about geological processes and properties. In turn they assist students when they convert 2D field, map and GIS outputs into three dimensional geological units, a widespread difficulty for all students of geology. 

BGS are now building 3D geological models for teaching purposes incorporating education strategies that will develop geospatial skills and alleviate potential problems that some students experience. They will be contained within a contemporary case study and show standard geological concepts, structures, sedimentary rocks, cross sections and field techniques. 

Posters 

Exploring Stage One students’ spatial skills using 3-D geological problems
Sarah Boulton and Dr Alison Stokes, School of Geography, Earth and Environmental Sciences/EL CETL, University of Plymouth

This poster presents some preliminary findings from an investigation into the spatial abilities of Stage One geoscience students. Visualisation and spatial skills are a vital part of the geoscientist’s toolkit, yet this is an area of learning that many students find troublesome. Previous research has shown that spatial skills can be improved through effective instruction, so identifying where students experience difficulties will help to refine teaching and learning activities, and inform future curriculum development. 

On three separate occasions over a semester long mapping-skills course students were presented with a geological ‘puzzle’ designed to test their spatial abilities. These required the students to complete a block diagram and/or cross-section through a geological structure, and to make some basic calculations. Along with the correct solution, all three puzzles also generated a range of alternative solutions that varied from geologically reasonable to unreasonable three-dimensional structures. Students performed best in the simplest puzzle involving a series of uniformly dipping beds, but even here we encountered solutions which indicated a basic lack of spatial understanding. Performance was more varied in relation to the more complex problems, which required higher levels of visual penetrative ability and three-dimensional thinking. Students’ spatial and visualisation skills were found to vary significantly across the cohort.

The findings from this study provide useful insight into the different ways in which students construct models of three-dimensional structures from limited data. This knowledge can be applied to helping students overcome difficulties in spatial understanding. 

Kingsand-Cawsand revisited one year on, what has changed?

Meriel FitzPatrick, Mark Anderson & Jason Truscott, School of Geography, Earth and Environmental Sciences, University of Plymouth

The rationale and background in the use of hand-held technologies to enhance student learning and experience in fieldwork is summarised.  Mobile support for independent fieldwork in a small, accessible and safe area north of Kingsand village, south-east Cornwall has been used by University of Plymouth students over the last three years. The area is ideal for reinforcing skills in recording basic geological observations and in formulating a simple geological history based on these observations.  The site offers some good examples of important geological relationships, which students often find difficult to visualise e.g. an unconformity, igneous intrusions within a deformed meta-sedimentary sequence. This exercise gives them the opportunity to practise and develop their skills and to deepen their understanding of fundamental geological concepts.  This poster looks at how the project has been developed over the last year including the engagement of Stage 3 students acting as mentors to Stage 1 students.  Also being presented are the results collected during a July 2010 field day, run as part of the GEES 10th anniversary conference, which give a valuable insight into the use of these technologies from an academic’s perspective.

