Section One

Introduction

Enhancing Earth Science Learning and Teaching in Higher Education:

A handbook to support staff and curriculum development
What is the purpose of this handbook?
This handbook aims to provide basic information and support to guide individuals and staff teams in enhancing and developing their Earth science modules and courses. 

This handbook is by no means comprehensive but it provides sufficient information (mostly tailored specifically for Earth scientists) for most academics to cope with given the usual heavy workloads. References to more detailed, generic information is provided for those with the available time / energy. This handbook contains:

· an outline of the underlying principles of learning and teaching, 

· current examples of good practice from Earth Scientists

· bibliographies (including Web site addresses - also know as Uniform Resource Locators: URLs)

· questions to support discussion / development of learning and teaching.

Where does the material come from?
All the examples of good practice have been taken from the Earth Science Staff Development workshops held between March 1997 and September 1999. A description of the project is given at the end of this section. With one exception (an article from a USA institution), the examples are from Earth science academics currently working in Higher Education in the UK.

The background information and supporting theory has been collated by Dr Helen King, the manager of the Earth Science Staff Development project and the entire handbook has been developed in consultation with current practising Earth science academics (see acknowledgements).

How to use this handbook

This handbook is divided into three sections:

SECTION ONE: Introduction

SECTION TWO: Addressing Specific Issues in the Earth Science Curriculum

SECTION THREE: Module and Curriculum Development

Section two is subdivided into four chapters:

· Learning and Teaching Basic Mathematical Skills

· Learning and Teaching in Large Classes

· Using Communications and Information Technology to Enhance Learning and Teaching

· Effective Learning in the Field

This handbook is divided into sections and chapters for clarity and ease of reference. But it may be used in any which is convenient. For example:

· it may be used simply as a source of ‘quick fix’ solutions or references to more detailed works;

· staff teams may wish to use the questions given in some of the chapters to run workshops to support the development of the curriculum; 

· individuals may wish to run through the questions themselves to develop their own modules;

· the workshops may be run formally or informally;

· don’t feel restricted by the lay out - use material from one chapter to inform another as necessary.

This is your handbook, use it in the way that is best for you.

The workshop questions are suggested as a means of guiding you or your department’s through the process of enhancing or developing modules or courses. Background information, supporting theory and examples of good practice are given to support the process. If you choose to work through the questions, you may wish to photocopy the question pages onto paper or transparencies depending on whether you are working alone or in a group. 

Ideas for Running Workshops

Should you wish to run a formal workshop with a group of staff, some information is given below on running workshops. Alternatively, you could invite someone from your local staff development unit to run it for you (under your brief) or you can contact the Earth Science Staff Development project and request a visit (from the April 2000 this will be continued under the auspices of the Geography, Earth & Environmental Sciences Subject Centre).

For the purposes of this handbook, the term ‘workshop’ is defined as an interactive event with group and inter-group exercises which is led and facilitated by one or more leaders. The workshop should be used to problem-solve, brainstorm and discuss the issue in question (rather than simply being a presentation or question and answer session). A few points are given below to aid the facilitation of the workshop. It is assumed that the workshop will be of 2-3 hours in length, consisting of the staff team and facilitated by a senior member of staff.

Before the workshop:

· Ensure that you have read through all the relevant information in the handbook before beginning the workshop. 

· Check that you have obtained any prerequisite material.

· Photocopy the handbook question pages onto transparencies.

· Ensure that the group is clear on what is being discussed (and what is not being brought up – time is limited, try to avoid side-tracking as much as possible).

· Choose a start and finish time (not forgetting time for breaks) and draw up a rough timetable to ensure that you cover the topic as thoroughly as possible in the given time.

During the workshop:

· Introductory session: what does everyone want from the workshop? what assumptions  / preconceptions do they bring? what are their particular problems / issues with the topic? Don’t let this run on too long – have a time limit or 1-2 minutes per person. Note down the answers and refer to the information during the workshop as necessary.

· Work through the questions (those provided or your own, as appropriate) in order, spending as much time as necessary on each (to suit the time you have available); refer back to your answers to previous questions, the supporting theory and examples of good practice as necessary. Note down everything onto the question transparencies. (This may be run as plenary discussion or by splitting the participants into smaller groups. If the latter, ensure there is time for reporting back to and discussion with the whole group

· Finally, review the workshop ensuring that the major points have been clarified and develop an action plan (this may involve a further discussion session, specific tasks for individuals / groups etc.). Set a date for reviewing further progress.

After the workshop:

· Photocopy the transparencies or write up the notes to pass on to all participants and any other relevant individuals. 

· Review progress on the issue at a later, pre-set date.

The following references (which should be available in your local staff development unit) offer some very useful ideas and tips for running and delivering workshops with staff teams:

Brown, S. & P. Race. 1997. Staff Development in Action: a compendium of staff development resources and suggestions on how to use them. SEDA Paper No. 100 ISBN 0 946815 79 8 (http://www.seda.demon.co.uk/)

Habeshaw, S., T. Habeshaw & G. Gibbs. 1994. Twelve Do-it-yourself Staff Development Exercises. Technical and Educational Services Ltd. ISBN 0 947885 41 2

Jacques, D. 1996. Designing and Running Workshops (1): Preparing and Facilitating. UCOSDA Briefing Paper No. 30 (http://www.shef.ac.uk/uni/services/ucosda/)

Jacques, D. 1996. Designing and Running Workshops (2): Troubleshooting. UCOSDA Briefing Paper No. 30
Continuing Professional Development (CPD)
What does professionalism mean for Higher Education Academics?

· Subject Professionalism: keeping up to date in Earth science research (both specific to your own research area and relevant to your teaching areas).

· Teacher Professionalism: effective communication of Earth science

· ‘Managerial’ Professionalism: in activities such as module and course leadership and design, and other support  / administrative tasks.

What does CPD mean?
The Geological Society CPD scheme for Chartered Geologists defines CPD as:

“the systematic maintenance, improvement and broadening of knowledge and skills and the development of personal qualities necessary for the execution of professional and technical duties throughout a practitioner’s working life.”

For learning and teaching to be enhanced and developed, as with enhancing and developing research, staff should actively extend their knowledge and skills. For example, this can be done by:

· discussing learning and teaching issues with colleagues (both in your own department and more widely),

· reading learning and teaching literature (e.g. Journal of Geoscience Education, Teaching Earth Sciences, Journal of Geography in Higher Education and other books and papers),

· reflecting on and developing teaching practice,

· participating in departmental or national learning and teaching development activities,

· attending relevant conferences or workshops (e.g. the education session at the bi-annual Geoscience conference, the Higher Education day of the Earth Science Teachers’ Association annual conference, workshops run by Earth science learning and teaching projects).

Where to obtain more information / support on learning and teaching in the Earth Sciences

There is a vast quantity of information available to support the enhancement and development of learning and teaching. A selection of references are given at the end of each chapter and additional information may be found at your local staff development unit. Other sources of information (particularly with specific reference to the Earth sciences) are:

· The Geography, Earth & Environmental Sciences Subject Centre, University of Plymouth

· The Geological Society (http://www.geolsoc.org.uk/)

· The Earth Science Teachers’ Association (ESTA) (http://www.soton.ac.uk/~ukgec/ESTA/)

Journal: “Teaching Earth Sciences”

· The National Association of Geoscience Teachers (USA) (http://www.nagt.org/)

Journal: Journal of Geoscience Education

· International Geoscience Education Organization (http://www.cosm.sc.edu/~csemgr/igeo.html)

· Your local staff development unit

· The Staff & Educational Developers’ Association (SEDA). SEDA is the professional association for staff and educational developers in the UK, promoting innovation and good practice in higher education. (http://www.seda.demon.co.uk)

· The University and Colleges Staff Development Agency (UCoSDA). UCoSDA is a higher education membership organisation. It is a wholly-owned subsidiary of the Committee of Vice-Chancellors and Principals of the Universities of the United Kingdom (CVCP) and is a company limited by guarantee with charitable status. (http://www.shef.ac.uk/uni/services/ucosda/)

· The Oxford Centre for Staff and Learning Development (OCSLD). OCSLD was created in August 1996 and arose from recommendations in the Agenda for Brookes. The Centre brings together the staff development and teaching support functions formerly carried out by the Educational Methods Unit, the Enterprise Project, the Oxford Centre for Staff Development and the Personnel Department. (http://www.brookes.ac.uk/services/ocsd/)

About the Earth Science Staff Development Project
The Earth Science Staff Development project, based in the School of Ocean & Earth Science at the University of Southampton, began in December 1996 funded by the Higher Education Funding Council (HEFCE)’s Fund for the Development of Teaching and Learning (FDTL). The project was instigated by Dr Clive Boulter (School of Ocean & Earth Science, University of Southampton) and Dr Neil Thomas (School of Geological Sciences, Kingston University).

The main aim of the project was to provide a forum for the discussion, sharing and dissemination of good practice in Earth science learning and teaching. The forum was a series of national workshops with the proceedings being printed as booklets sent to all UK Earth science higher education departments, and published on the World Wide Web (http://www.soton.ac.uk/~ukgec/). 

The workshops were a great success and, as a result, the project has been involved in other initiatives including the development of the Geography, Earth & Environmental Sciences Subject Centre and the convening of an education session at the bi-annual Geoscience conference (held at the University of Manchester, April 2000).

More information on the project, the proceedings of the workshops and a database of all the examples of good practice collated at the workshops can be found at the project web site:

http://www.soton.ac.uk/~ukgec/
or by contacting the project manager:

Dr Helen King

School of Ocean & Earth Science

University of Southampton

Southampton Oceanography Centre

European Way

Southampton

SO14 3ZH

Tel: 01703 592062

Fax: 01703 593052

Email: h.king@soc.soton.ac.uk







