Foreword

Prof Mike Brooks, Geological Society Education & Training Officer

This staff resource book is an important outcome of the Earth Science Staff Development project
supported by the HEFCE Fund for the Development of Teaching and Learning. The project aims were
to identify good practice and to provide a forum for discussion, sharing of ideas and action planning
around various issues in learning and teaching in the Earth sciences. The background to the project
was a UK higher education sector experiencing great changes in response to major policy initiatives
(stemming largely from the recommendations of the Dearing Review) and rapidly developing
communication and information technologies. The good practice identified and ideas generated from
thirteen workshops provide the basis for this book, which represents a valuable synopsis of current

good practice in Earth sciences learning and teaching in the UK.

The information, case studies, workshop questions, references and Web-site URLs presented offer a
useful starting point for enhancing existing teaching and learning environments and for developing
new modules and programmes of study. There are many good 'off the shelf' ideas and resources in
addition to support materials for strategic programme development. This is not, however, a book
whose content should be slavishly adopted. Rather, it should be used as a guide and stimulus by
individual staff or teaching teams to develop new resources and methods of teaching and assessment
that are appropriate to the aims and learning outcomes of their own programmes of study. As the
national professional body for geoscience, the Geological Society gave its full support to the Staff
Development project and now commends this resource book to the Earth science higher education
community. The Society considers that the book will assist in enhancing the quality of geoscience
higher education and expects that it will be used widely to support the geoscience degree courses that
it accredits. We hope and fully expect that the project's achievements recorded in this book will be
expanded and further developed through the activities of the new Subject Centre for Geography, Earth
Science and Environmental Science, based at the University of Plymouth.

April 2000

Carole Baume,

Director of the National Co-ordination Team for the Fund for the Development of Teaching and
Learning and the Teaching and Learning Technology Programme, Centre for Higher Education
Practice, The Open University

Teachers in higher education face conflicting pressures to teach better and to teach more efficiently.
The growing emphasis on the professionalism of teaching in higher education makes it less and less
safe for the teacher to rely wholly on their own experience as a source of teaching and learning

methods.
There are growing literatures of higher education practice. Some deal with theories and methods of

supporting learning across a wide range of disciplines. However, teachers of Earth Science, like

teachers of every other discipline, know that their discipline is different and needs distinctive
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approaches to teaching. Teaching of Earth Science and related subjects too has its literature, but this
is often not easily accessible.

What this FDTL project (funded by HEFCE) has done is first to produce and collate an extensive
range of tested practical approaches to teaching and learning of Earth Science and then to condense
and arrange these into a single compact source which addresses many of the concerns of Earth

Science teaching.

Whether you are seeking to increase the quality of your teaching, the efficiency of your teaching or,
(more likely) both, you will find much of value herein. These ideas have already been tested in a range
of national staff development workshops in the Earth Sciences.

February 2000
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Introduction

What is this Resource Book?

This resource book is:

A compilation of workshop questions, examples of good practice and references on various issues

of learning and teaching in Earth sciences higher education.

Designed for use by Earth sciences staff working alone or in groups and is intended to support the

process of enhancing learning and teaching.

Totally flexible. Use it how you want to — take ideas, adapt examples, follow up references or

contacts or use it to spark off your own ideas.

This resource book is not:

An educational text book.
Some underpinning principles are provided where relevant to introduce staff to some of the
concepts behind learning and teaching. References are given at the end of each chapter to direct

the interested reader to more detailed information.

A series of ‘recipes’ for enhancing learning and teaching.

The material in the resource book is intended to act as a springboard for strategic planning of
module or curriculum enhancement and development. The onus is entirely on the user to adapt /
adopt or reject the ideas and exemplars. Most chapters contain a series of questions which are
suggested to support the development process. Again, it is up to the individual or staff team to

follow / adapt / amend or reject these questions as they feel necessary.
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The Style
This resource book is divided into seven chapters and an introduction. The first page of each chapter
outlines the objectives and states the chapter’s contents; text in a grey box highlights some pertinent
information from the supporting material. Each chapter is centred around a particular theme and
contains two or three of the following elements:

« Workshop Questions

e Supporting Material

* References and URLs

The Workshop Questions are intended for use by individuals or staff teams to prompt thought and to
guide the strategy development process. Each question is provided on a separate page, which may be
photocopied, to allow space to write responses and other notes. If you chose to use these questions,
read all of them through first and then respond to each after careful consideration or discussion (if

working in a group).

The Supporting Material includes underpinning principles, background information and examples of
good practice from the Earth sciences. The material may be used in conjunction with the workshop
questions or independently depending on the users’ need(s). The material was compiled and collated
from the UK Earth Science Staff Development workshops which ran from March 1997 — September
1999.

The References and URLs (Uniform Resource Locators = Web-site addresses) contain specific
articles or books cited in the text of the Supporting Material as well as further information for the

interested reader. All the URLs were correct at the time of going to press (April 2000).

Using the Material: copyright
Under the terms of the HEFCE's Fund for the Development of Teaching and Learning, staff working in
HEFCE funded institutions are free to use and copy any of the Earth Science Staff Development

project material provided the source of the material is acknowledged.

What is 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, ran from December 1996 to November 1999 and was 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.
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The Future of the Project’s Work: the Learning and Teaching Support Network
After three years the project obtained further funding from the FDTL until July 2000 to support the

development of this resource book and additional collaborative work with three other FDTL projects:

Geography Discipline Network (http://www.chelt.ac.uk/gdn/), the Hertfordshire Integrated Learning

Project (pttp://www.herts.ac.uk/envstrat/HILP/index.htm) and the Science Education Enhancement

and Development project (pttp://www.science.plym.ac.uk/departments/seed/|).

This collaborative work is intended to pave the way forward for the disciplines of Earth science,

environmental science and geography to work together to support learning and teaching through the

new Learning and Teaching Support Network (http://www.ilt.ac.uk/ltsn/index.htm))

LTSN: The Subject Centre for Geography, Earth and Environmental Sciences
The Higher Education Funding Councils are establishing a Learning and Teaching Support Network
(LTSN) which will consist of 24 'Subject Centres'. Each one will have the aim of promoting and
disseminating good practice in a particular discipline or cognate set of disciplines. The successful bid
for the Geography, Earth and Environmental Sciences Subject Centre was submitted by the University
of Plymouth in collaboration with the relevant professional bodies and subject associations (including
the Earth Science Teachers’ Association (ESTA) and the Geological Society). This unified bid was
prepared by senior academics drawn from across the three subjects and involved careful consultation
with the three discipline-based communities. Interdisciplinary collaboration was a central feature of the

bid's preparation and will be a continuing hallmark of the new Centre's work and approach.

The Centre will become a major national and international hub in the exchange of knowledge on
learning and teaching across the three disciplines. Its principal aim will be to encourage and
disseminate good practice. Particular emphasis will be given to ways of enhancing the quality of the
students' learning experience, to promoting key skills and employability as the foundations for lifelong
learning, to encouraging the wider adoption of C&IT, and to supporting the professional development
of teaching and support staff. These aims will be accomplished through a wide range of dissemination
approaches. The Centre has nation-wide brief and this will be reflected in the location of its activities
and events. The services to be provided will include:

« workshops

« conferences

« swap-shops

* an electronic news service

« databases of good practice

« registers of expertise

* newsletters

e good practice guides

e an enquiry / advisory service
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Although the Centre will be based at the University of Plymouth, a network of discipline-specific
advisors will be in place to support both the Subject Centre and the HE community at the discipline
level. The Earth Sciences Advisor is Dr Neil Thomas, School of Geological Sciences, Kingston
University (contact details below). Dr Thomas has been involved the UK Earth Science Personal &
Career Development Network and the Earth Science Staff Development project, he played a major
role in the bidding process for the Subject Centre on behalf of the Earth Sciences community and is
also the current ESTA Chair.

Where to Get Further Help and Information

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. Further help and
information on any of the issues addressed by this resource book can be obtained from the project
team. Your local educational / staff development unit and careers advisory service can also offer
invaluable advice and support particularly in the areas of staff and curriculum development and Key

Skills respectively.

Project Contact Information

Project Leaders

Dr Clive Boulter Dr Neil Thomas

School of Ocean & Earth Science School of Geological Sciences
University of Southampton Kingston University
Southampton Kingston-upon-Thames

S0O14 3zZH KT1 2EE

Tel: 023 80 592670 Tel: 0181 547 2000 x2403

Fax: 023 80 593052 Fax: 0181 547 7497

Email: c.boulter@soc.soton.ac.uk Email: n.thomas@kingston.ac.uk

Project Manager and Web-site

The project Web-site is currently hosted by the University of Southampton at:

http://www.soton.ac.uk/~ukgec/|

The project manager, Dr Helen King, will be taking up the position of Subject Centre Manager at the
University of Plymouth on 1% May 2000 and it is anticipated that the information from the project Web-
site will be transferred to that of the Subject Centre in due course. Further information on contacting
the Subject Centre will be forwarded to all departments — if in doubt, contact the Earth Sciences’

Subject Advisor, Dr Neil Thomas (details above). The Subject Centre web-site can be found at

http://www.gees.ac.uk/|
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First Stop Information Points

For general information on learning and teaching, resources, networks and links to other sites try
these organisations first:

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

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

The Earth Science Teachers’ Association (ESTA: UK) (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 Organisation (pttp://www.cosm.sc.edu/~csemgr/igeo.html]

The Virtual Geosciences Professor (http://www.uh.edu/~jbutler/anon/anonfield.html )

The World Lecture Hall (pttp://www.utexas.edu/world/lecture/|)

Deliberations on Teaching and Learning in HE (http://www.lgu.ac.uk/deliberations/)
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Ideas for Running Workshops

For the purposes of this handbook, the term ‘workshop’ is defined as an interactive event with group
and inter-group exercises which is guided by one or more facilitators. The workshop should be used to
work through problems, brainstorm and discuss the issue(s) 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 facilitator (who may be a member of the staff team).

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).

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, though it might be useful to note down

any issues that do arise).

* 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 using the latter, ensure there is time for reporting

back to and discussion with the whole group
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* 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 progress towards the action plan.

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
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Learning Outcomes-based Curriculum Development

“If you don't know where you're going, any bus will do.'

e If alecturer doesn't know what he or she is trying to achieve, then almost any module structure,
any teaching method, will do. (And so we may as well go through the content in the order it
appears in the syllabus, and use much the same mixture of lecture and seminar and other

teaching methods as everyone else does.)
* |f the students don't know where they're going, all they can do is blindly follow and trust you.

e |f the lecturer doesn't know where the students are going, any assessment method will do. (And so
we may as well use much the same kind of assessment methods we're used to, and set much the

same kind of questions as everyone else does.)

This is intended to suggest that it's a very good idea to plan teaching programmes in terms of where
the lecturer wants to go and where the lecturer wants the students to get to. With this accepted, a
problem remains. What is an appropriate language in which to talk about ‘where you want to get to'?
The most useful language is the language of the outcomes of education.”

(From ‘First Words on Writing Aims and Learning Outcomes’

http://iwww.brookes.ac.uk/services/ocsd/fw32.html)

The term ‘Learning Outcomes’ is becoming increasingly used particularly in reference to the
developments resulting from the Dearing Report (NCIHE, 1997). A learning outcomes based approach
to module or curriculum design can be particularly useful to provide structure to the design process.
Additionally, this approach shifts the emphasis from the teacher to the student and, similarly, from

teaching to learning.

Learning outcomes are an expression of the knowledge / understanding, skills and attributes students
following a certain module or course should have developed. This structure has been used in the
Earth Science, Environmental Science and Environmental Studies Benchmarking Statement, in which

statements are made on graduate [Earth Science] knowledge, intellectual and Key skills.

Additionally, this approach will be expected in the programme specifications required by the Quality
Assurance Agency for Higher Education (QAA) (see example below) and will form the basis for

judging standards in the new subject review (see ‘Quality Assurance: the new approach’ below).

Learning outcomes should not be prescriptive but facilitate the student in understanding the module /
curriculum expectations. Once specified, the outcomes should also act as a guide to the learning,

teaching and assessment strategies.
Formulating Learning Outcomes
Aims: answers questions such as: what is the purpose of this course or module? what is this course

or module intended to achieve?
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Outcomes: the knowledge and skills which someone will be required to demonstrate in order to have
completed the course or module successfully. Answers the question: What has a graduate of this
course or module demonstrated that they can do?

The learning outcomes should mirror the aims of the course or module. Ask the question: if someone
completes the module and have successfully achieved all the learning outcomes, will the aims of the

module have been met? If the answer is no, then either the outcomes or aims need to be adjusted.

Well written learning outcomes will need to satisfy a number of key criteria and should:
¢ Be written in the future tense;

¢ |dentify important learning requirements;

* Be achievable and assessable;

* Use language which students can understand;

* Relate to explicit statements of achievement.
(Walker, 1994)

The language which is used for writing learning outcomes is important. Words and phrases such as
know, understand, be familiar with, appreciate, be aware of, be aware of the significance of, have a
working knowledge of, have been introduced to, etc. are not particularly useful for learning outcomes
as they cannot be subjected to unambiguous testing. These words would be more useful in the

statement of the module aims.

Useful words for writing learning outcomes include:
Solve, construct, draw, select, list, identify, assemble, pronounce, write, recite, specify, describe,

distinguish between, analyse, translate, evaluate.

Learning Outcomes and Assessment
The assessment must be consistent with the learning outcomes. The assessment should test some or
all of the learning outcomes for the module, it should not test skills that are not described in the

learning outcomes (see Chapter 2).

References

Jackson, N. 1997. Implications of the Dearing Report for Academic Standards in Geoscience
Education. Geoscientist. Vol. 7 No. 10 pp 9 — 15

Walker, L. 1994. Guidance for Writing Learning Outcomes. Oxford Brookes University
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Example of learning outcomes for Applied Geology curriculum at Oxford Brookes (from
Jackson, 1997).

What a graduate should know and be able to do on completion of the programme

To successfully gain the award the student will have demonstrated: i) subject knowledge and

understanding; ii) cognitive skills; iii) subject-related practical or professional skills and iv) key skills

and other transferable skills as specified in the learning outcomes for approved modules in the

programme.

1. subject knowledge and understanding, e.g.

geological principles, terms, definitions &
classifications

the structure, composition and history of the
Earth & timescales

geological processes and their role in shaping
the Earth

the structure and properties of Earth
materials

the fossil record and the evolution of life
Earth’s natural resources and the techniques
used to locate and exploit them

the role of the geologist in society with regard
to economic development and environmental

sustainability

2. cognitive skills, e.g.

demonstrate the skills necessary to plan,
conduct and report a programme of original

research

synthesise information from a variety of

sources
analyse, evaluate / interpret geological data

apply geological principles and

methodologies to the solution of problems

extrapolate information from two- to three-

dimensions

formulate and test concepts and hypotheses

w

. subject specific skills, e.g.

observe, record accurately & account for
geological features in the laboratory and the
field

demonstrate the skills involved in the
preparation and interpretation of geological
maps and cross sections from field

observations and other sources of information

prepare descriptive and interpretive technical
reports

use field and laboratory equipment
competently and safely to acquire geological

data

4. key (transferable) skills, e.g.

capacity to learn (in familiar / unfamiliar

situations)

communicate effectively (written, verbal,
graphical...)
numerical skills appropriate to the

geoscientist

competent use of Information Technology
(e.g. WP, WWW, databases, spreadsheets,
specialist packages)

able to work as part of a team
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Quality Assurance: the New Approach — at Subject Level

Programme Outcome Standards
The QAA will be making judgements on standards at subject level against criteria set out in the Earth
Science, Environmental Science and Environmental Studies Benchmarking Statement.

“12 The judgement should confirm:

* That there are clear learning outcomes for the programme(s) which reflect appropriately applicable

subject benchmarks and the level of the award;

* That the content of and design of the curriculum are effective in achieving the intended
programme outcomes;

* That curriculum content is appropriate to each stage of the programme, and to the level of the

award;
* That assessment is designed appropriately to measure achievement of intended outcomes;

* That student achievement matches the intended outcomes and level of the award.”
(Higher Quality: The Bulletin of the Quality Assurance Agency for Higher Education No.6, November
1999, http://www.qaa.ac.uk/Hq6/pagel.htm)

Quality of Learning Opportunities
“18 Also at subject level, and through the same process of scrutiny, quality of provision will be
reviewed. Judgements will be made about the extent to which each of the three aspects of provision

contributes to achieving programme objectives in the subject area under review.

19 Judgements will be made about:

Teaching and learning: Effectiveness of delivery, in relation to curriculum content and programme
aims, through:

e Large and small group teaching;

* Practical sessions;

¢ Directed individual learning;

* Integration of skills within curricula;
¢ Distance learning.

Student progression

* Recruitment, including the matching of intake to programme requirements;
e Academic support, including tutorial arrangements and feedback to students;
* Progression within the programme, and wastage

Learning resources: Effectiveness of utilisation of:

e Equipment, including IT;
* Accommodation, including laboratories;
¢ Staff (including academic, technical and administrative).”

(Higher Quality: The Bulletin of the Quality Assurance Agency for Higher Education No.6, November
1999, http://lwww.qaa.ac.uk/Hg6/pagel.htm)
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Advice on Using the Earth Science, Environmental Science and

Environmental Studies (ES®) Benchmarking Statement

Neil Thomas, April 2000
Benchmarking panel member, School of Geological Sciences, Kingston University

The grouping of Earth and Environmental Sciences together for the purposes of the QAA subject
benchmarking exercise was basically seen as logical by both communities, if tinged with a certain
degree of discomfort. However, the addition of Environmental Studies to produce the so-called ES®
grouping made the task of the benchmarking panel extremely difficult. The breadth of potential
academic territory covered by these subjects is phenomenal and, as a result of overlap with other
benchmarking groups, defining the limits of the territory became a testing and sometimes tiresome
task. A rather general benchmarking statement was inevitably produced which, at face value, could be
regarded as offering little in the way of specific guidance for the future development and evolution of
ES® undergraduate degree programmes. However, it was always the intention of the panel to produce
a statement that was neither prescriptive nor restrictive but allowed programme managers to work
within some general national guidelines whilst retaining their right to design programmes appropriate
to their departmental and institutional cultures and objectives. In short, the panel has (thankfully) not

produced a ‘national curriculum’ for the study of ES® at HE level.

This short paper attempts to guide managers and developers of Earth sciences degree programmes
through the ‘maze’ of the ES® benchmarking statement by focussing on the key issues and suggesting
how the statement may be interpreted. It is not an attempt to ‘teach grannies to suck eggs’ noris it a
detailed coverage of each section of the statement. It is a basic response to several informal requests
for a steer from someone who was involved in the production of the statement. Many degree
programmes are already operating in such a way as to satisfy the benchmarking requirements, others
may not yet have got there. It is hoped that this paper will convince the former and help the latter.
Generally then, what follows are informed personal views which may not always be supported by all

panel colleagues and should therefore not be attributed to the panel as a whole.

Overarching Programme Aims

Degree programmes of the future should have a strong emphasis on Earth Systems Science. The
QAA will be looking for strong evidence of holistic and multidisciplinary approaches to studying the
Earth. Programmes will be expected to produce well-rounded, flexible graduates capable of
demonstrating proficiency not only in discipline-specific knowledge but also in the Graduate Key
Skills listed in the statement. Fieldwork has deliberately been given high priority in our statement due
to its critical place in underpinning learning. It is also seen by the panel as a major vehicle for
developing Key Skills within a discipline-specific context and will be assessed by the QAA as such.
The modern ideas of sustainability are central to the statement and, in particular, Earth sciences
programmes should stress the dual responsibility of our subject for exploitation and conservation of

the Earth’s resources.

Programme developers should take full account of these issues when reviewing existing programmes

and developing new ones.
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Subject specific knowledge

The benchmarking statement is quite clear on the issue of knowledge: the details of individual
programmes are the responsibility of programme managers but, as far as the QAA is concerned, each
programme will be assessed against the basic aspects listed in appendix 2a of the statement. This

list is a basic minimum requirement but is by no means exhaustive.

Graduate Key Skills (GKS)

Given the requirement for producing well-rounded graduates, the emphasis on skills cannot be
overstated. However, with the exception of fieldwork, the benchmarking statement does not suggest
how to incorporate skills within programmes. By way of guidance to practitioners, one should note that
a popular current trend in HE is towards producing programmes in which Key Skills development is
firmly integrated into the subject learning culture. This approach is highly favoured, on pedagogic
grounds, over the traditional idea of bolt-on skills modules where skills are developed out of context
and with little relevance to the subject matter. This implies that, for example, generic faculty or
university skills programmes may fade away as the accepted mechanism for delivering GKS. The
recommendation for Earth sciences is that, where possible, programmes should adopt the integrated
model. GKS can then be explicitly developed and practised within all programme modules / courses
but may only be assessed within certain core programme areas such as fieldwork, tailored tutorial
schemes and large core modules / courses (see Chapter 3). This approach encourages maximum

effective exposure without attempting to clutter every module with skills assessment.

One of the major criticisms of including GKS in degree programmes is the perception that such skills
cannot be objectively assessed. Whilst this is largely untrue, the benchmarking panel recognised that
it is a common feeling amongst academics. In view of this, the GKS diet proposed by the statement
will encourage designers to rethink the learning culture employed in their programmes. It is not the
intention that assessors can come in with a tick list of GKS against which to measure provision in
programmes. The intention is that programme specifications, backed up by evidence, will be able to
demonstrate that all listed GKS are developed, practised and assessed within a coherent
framework that is firmly integrated within the learning culture. The nature of that framework is
entirely the business of individual programme managers. For example, if a claim is made in the
programme specification that achieving a grade A in fieldwork produces a graduate who has achieved
at the ‘Excellent’ performance level in terms of subject knowledge and GKS, then the programme

team must be able to demonstrate that this is true if challenged.

It is true to say that the list of GKS in the benchmarking statement does not go far enough in providing
explicit help for programme managers in certain areas. Arguably the most important GKS category is
that of communication for which the statement provides only very general guidance. For example,
section 3.3.6 of the statement requires a graduate to be able to communicate ‘appropriately to a
variety of audiences in written, verbal and graphical forms’. This short statement covers a vast amount
of ground and a programme assessor would be looking for strong evidence that students have been
provided the opportunity to progressively develop the whole range of ‘written, verbal and graphical’

forms of communication throughout their degree courses.
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The message then is that programme managers ignore GKS at their peril. GKS should be central to
the overall learning culture and explicit in the learning outcomes. In order to facilitate this
learning culture, it is recommended that departments assign a member of staff to be the GKS co-
ordinator / tutor, so that one person is responsible for mapping the diet and progression of GKS

within degree programmes and providing evidence of achievement.

Teaching, Learning & Assessment (T, L & A)methods

Again, the panel has been deliberately non-prescriptive in these areas; the specifics are very much the
business of individual programme teams. However, assessors will require evidence that an
appropriate range of T, L & A methods are used in programmes and these methods are regularly

evaluated in the light of new developments in generic T, L & A methods.

Performance Indicators and Assessment

The benchmarking panel is aware that much of the terminology used in the ‘performance levels’ table
in Section 5 of the statement is subjective. Therefore, the onus is firmly on the programme teams to
convince assessors that a student has achieved at the ‘threshold’, ‘typical’ or ‘excellent’ levels in any
particular programme area and also that a student’s overall performance is, for example, ‘excellent’
despite only having ‘typical’ achievement in certain programme areas. There is considerable flexibility
in such a system and therefore the definition of learning outcomes and strength of the argument
produced by programme teams will be a critical part of QAA assessments. The performance
indicators should fuel the development of learning outcomes and programme specifications,

so that assessors can immediately identify achievement at each level.

Conclusion

In summary, the delicate balancing act required between giving an appropriate steer and being over
prescriptive has ultimately been responsible for producing a broad, generalised statement. It is
impossible to satisfy everyone and the panel never expected the community to embrace the statement
without question. Doubtless, there are areas in which the panel has not produced the most appropriate
solution. Just like the Earth, the benchmarking statement will naturally evolve over time and it is
possible, even likely, that it will look completely different several years from now as the demands on
the HE system change. Red-tape issues aside, the true value of the benchmarking exercise will be to
focus the attention of the community on the key issues that we need to address in order to develop a

HE learning culture for Earth Sciences that reflects the demands on graduates in the new millennium.

In order to provide programme managers with specific help and guidance on any aspect of using the
benchmarking statement, the newly-established Subject Centre for Geography, Earth and

Environmental Sciences has set up an advice line. For Earth sciences, please contact the Earth

Sciences Subject Advisor , Neil Thomas (h.thomas@kingston.ac.uk), who will provide quick e-mail

responses to queries or more detailed material on specific aspects. Where necessary, it may be
possible to run tailored workshops for common problem areas connected with the use of the

benchmarking statement.
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Glossary

See also http://www.lgu.ac.uk/deliberations/subj-rev/glossary.htmlifor a glossary of Subject

Review jargon and acronyms, and pttp:/mic2.lancs.ac.uk/help/acronyms.htmljfor UK higher education

acronyms.

Acronyms

ALT Association for Learning Technology
http://lwww.csv.warwick.ac.uk/alt-E/|

BIDS Bath Information and Data Services
http://www.bids.ac.uk

CAL Computer Assisted Learning

CASTLE Computer ASsisted Teaching and LEarning
http://www.le.ac.uk/cc/ltg/castle/

CBA Computer Based Assessment

CD-ROM Compact Disc — Read Only Memory

CHEST Combined Higher Education Software Team
http://iwww.chest.ac.uk/

C&lIT Communications and Information Technology

CPD Continuing Professional Development

CTI Computers in Teaching Initiative

http://iwww.cti.ac.uk/

CVCP Committee of Vice Chancellors and Principals
http://iwww.cvcp.ac.uk/

DENI Department for Education in Northern Ireland
http://www.deni.gov.uk/

DfEE Department for Education and Employment
http://www.dfee.gov.uk

ESTA Earth Science Teachers Association (based in UK)
http://www.soton.ac.uk/~ukgec/ESTA/

FDTL Fund for the Development of Teaching and Learning (a HEFCE programme)
http://www.ncteam.ac.uk/fdtl.html

FE Further Education

FLAP Flexible Learning Approach to Physics (a TLTP project)

http://physics.open.ac.uk/flap/

GDN Geography Discipline Network
http://iwww.chelt.ac.uk/gdn/|

GLTC Generic Learning and Teaching Centre (part of the LTSN)
http://www.ilt.ac.uk/ltsn/main/about.html

GNVQ General National Vocational Qualification
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GSCE

HE

HEFCE

HEFCW

HEI

HEQC

HERDSA

HILP

html
http

IGEO

ILT

IMAGE

INLT

LTSN

JANET

JISC

JTAP

NAGT

NCT

NISS

OCSLD

http://www.gca.org.uk/qualifications/

General Certificate of Secondary Education
http://iwww.gca.org.uk/qualifications/

Higher Education

Higher Education Funding Council for England
http://lwww.hefce.ac.uk|

Higher Education Funding Council for Wales
http://www.niss.ac.uk/education/hefcw/

Higher Education Institution

The Higher Education Quality Council (now replaced by QAA)
http://www.niss.ac.uk/education/heqc/index.html

Higher Education Research and Development Society of Australasia
http://www.herdsa.org.au/

Hertfordshire Integrated Learning Project (an FDTL project)
http://lwww.herts.ac.uk/envstrat/HILP/index.htm |

hypertext markup language
hypertext transfer protocol

International Geoscience Education Organisation
http://www.cosm.sc.edu/~csemgr/igeo.html

Institute for Learning and Teaching
http://www.ilt.ac.uk

Interactive Mathematics and Geoscience Education (an FDTL project)
http://iwww.ucl.ac.uk/geolsci/edu/ugrads/image.htm

International Network for Learning and Teaching Geography in Higher Education
http://www.chelt.ac.uk/el/philg/gdn/inlt/index.htm

Learning and Teaching Support Network (funded by the HE funding councils)
http://www.ilt.ac.uk/ltsn/index.htm

The Joint Academic Network
http://www.ja.net/

Joint Information Systems Committee
http://iwww.jisc.ac.uk/

JISC Technology Applications Programme
http://www.jtap.ac.uk/

National Association of Geoscience Teachers (based in USA)
http://www.nagt.org/

National Co-ordination Team (for FDTL and TLTP)
http://www.ncteam.ac.uk/

National Information Services and Systems (for UK education and research)
http://www.niss.ac.uk/

Oxford Centre for Staff and Learning Development
http://www.brookes.ac.uk/services/ocsd/
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PADSHE

PBL

QAA

QCA

RAE

RBL

SAPHE

SCL

SEDA

SEED

SHEFC

SRHE

StoMP

TIC

TLTP

TQA

UCAS

UCoSDA

UKESCC

URL

WWW

Personal & Academic Development for Students in Higher Education (an FDTL project)
http://www.nottingham.ac.uk/padshe/|

Problem Based Learning and Teaching

Quality Assurance Agency (for Higher Education)
http://www.gaa.ac.uk|

Qualifications and Curriculum Authority
http://iwww.qca.org.uk|

Research Assessment Exercise
http://www.rae.ac.uk/

Resource Based Learning

Self Assessment in Professional and Higher Education (an FDTL project)
http://www.bris.ac.uk/Depts/Education/saphe.htm

Student Centred Learning

Staff and Education Development Association
http://lwww.seda.demon.co.uk |

Science Education Enhancement and Development (an FDTL project)
http://www.science.plym.ac.uk/departments/seed/|

Scottish Higher Education Funding Council
http://www.shefc.ac.uk/

Society for Research into Higher Education
http://www.srhe.ac.uk/

Software Teaching of Modular Physics
http://iwww.ph.surrey.ac.uk/stomp/

Technology Integration Centre (part of the LTSN)
http://www.ilt.ac.uk/ltsn/main/about.html

Teaching and Learning Technology Programme
http://www.ncteam.ac.uk/tltp.html

Teaching Quality Assessment. (The previous title for Subject Review)

Universities and Colleges Admissions Service
http://www.ucas.ac.uk

Universities’ and Colleges’ Staff Development Agency
http://iwww2.shef.ac.uk/uni/services/ucosda/

UK Earth Science Courseware Consortium (an ex-TLTP project)
http://www.man.ac.uk/Geology/CAL/|

Uniform Resource Locator (i.e. Web-site address)

World Wide Web (part of the Internet)
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Usage of Terms in this Resource Book

Active learning

A process of engaging with the learning task by
both thought and action (see Section 1.2e).
Opposite of passive learning.

Autonomous learning

Commonly refers to students taking more
responsibility for and control of themselves and
their learning, including being less spoon fed.
May also include elements of students taking
more responsibility for determining and directing
the content of their learning.

Baseline assessment

See diagnostic test.

Benchmarking

A process of defining threshold standards
nationally at the discipline level in higher
education initiated by the QAA. A benchmarking
statement has been produced that covers Earth
science, environmental science and
environmental studies. See the supporting
material in the Introduction Section.

Constructivism

One of a number of theories on how people learn.
It is characterised by the idea of addition to and
amendment of previous knowledge and
understanding. Experiential learning belongs to
this school (see section 1.2a)

Curriculum

The entire collection of modules offered by
departments, a pathway through which
(programme) will lead to a specific award.

Deep learning

Learning which attempts to relate ideas together
to understand underpinning theory and concepts
and to make meaning out of material under
consideration (see Section 1.2a)

Diagnostic test

A test used (possibly at the start of a module) to
identify weaknesses in, e.g., numeracy, Key
Skills, and used so that those might be addressed
in a more focused manner (also known as
baseline assessment).

E-mail

Electronic mail - a feature of the Internet.
Messages transmitted and received by digital
computers through a network. An electronic-mail,
or E-mail, system allows computer users on a
network to send text, graphics, and sometimes
sounds and animated images to other users.

Experiential learning

Learning by doing. Often represented by the Kolb
Learning Cycle.

Feedback

Oral or written developmental advice on
performance so that the recipient has a better
understanding of values, standards, criteria etc.

Formative assessment

Used to help teachers and learners gauge the
strengths and weaknesses of the learners’
performance while there is still time to action for
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improvement (see also feedback). Typically it is
expressed qualitatively (in words) rather than
guantitatively (in marks).

Group-working

Working with others but with no awareness /
understanding / development of 'team’ skills (see
also team-working and section 7.1b).

Hypermail

Hypermail is a program that takes a file of e-mail
messages and generates a set of cross-
referenced World Wide Web documents. Each file
that is created represents a separate message in
the mail archive and contains links to other
articles, so that the entire archive can be browsed
in a number of ways by following links.

See http://www.hypermail.org/ for more
information.

Internet

A network connecting many computer networks
and based on a common addressing system and
communications protocol called TCP/IP
(Transmission Control Protocol/Internet Protocol).

(Look up Internet at http://www.britannica.com|
for more definitions and information)

Intranet

Any network that provides similar services within
an organisation to those provided by the Internet
but which is not necessarily connected to the
Internet.

Key Skills

Also known as core, generic and transferable
skills. Include communication, IT, teamwork and
problem-solving.

Kolb’s Learning Cycle

Cyclical model of learning that four kinds of
abilities / processes if learning is to be successful:
doing, reflecting, thinking and planning (see
Section 1.2a)

Kolb, D. A. 1984. Experiential Learning:
experience as the source of learning and
development. Prentice-Hall, London

Learning outcomes

Specific statements which define the learning
students are expected to have acquired on
completion of a session, course, programme,
module or other unit of study.

Learning styles

How learners differ in their tendencies or
preferences to learn (see Section 1.2a)

Listserv

A feature of the Internet. An email-based
discussion mailing list (e.g. Mailbase)

Mailbase

Mailbase is a service which runs electronic
discussion lists for the UK higher education and
research community.

http://www.mailbase.ac.uk

Mapping

In the context of Key Skills, mapping is a process
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by which skills and the form of their provision are
located both within the curriculum and in extra-
curricular activities.

Module A discrete unit of study.

Module element Any part of a module, e.g. tutorials, fieldwork,
seminars, lectures, labwork.

Problem based learning Problem-based learning (PBL) is a curriculum
development and instructional approach. PBL
simultaneously develops problem solving
strategies, disciplinary knowledge bases, and
skills by placing students in the active role of
problem-solvers confronted with an ill-structured
problem which mirrors real-world problems.

Programme A pathway of study which leads to a specified
award.
Programme element Any part of a pathway of study which leads to a

specified award (e.g. a single module or aspects
such as fieldwork)

Programme Specification Details of programmes of study developed at
departmental level. The minimum expectation is
that the information contained in Programme
Specifications will be used to inform intending
students and their advisors, students who are
already studying and potentially employers, about
the learning outcomes from a programme and the
means by which these outcomes will be achieved.

http://www.gaa.ac.uk/ProgSpec/policy.htm

Progress File A term given prominence by the NCIHE and
being developed by the QAA for the whole higher
education sector It is likely to contain a transcript,
or formal record of academic achievement and a
developmental aspect to enable students to
monitor, plan and reflect on their own
development.

Reflection Taking time to consider an experience that one
has been involved in, or any new piece of
learning, and considering the different factors that
contributed to its success or otherwise (a
significant part of experiential learning).

Resource-based learning (RBL) The term resource based learning does not imply
any particular form of learning. To put it in
knowledge terms, it may involve knowing that,
knowing why, knowing how to and being able to.
RBL implies the use of something more than
human resources of speech and action in the
generation of learning. That something might be a
multimedia package, the Internet, print-based
open learning materials, a computer aided
learning program or a computer managed
learning system. On the continuum of resource
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based learning, a computer based training
package operated by a student alone in an office,
without other interactions such as telephone, lies
in the RBL camp. On the other hand a lecture,
even one illustrated with transparencies, would
not. If the transparency images were instead
displayed on video, covered the subject matter,
and were automated in presentation, even if it
included intermittent live comment by the teacher,
it could again be classified as RBL. RBL then, like
IT based teaching or flexible learning delivery, is
not a discretely definable process.

Seminar

Small group teaching session which may be
student led. Traditionally, this often involves one
or more students presenting formal academic
work followed by whole group discussion.

Student Centred Learning

Student Centred Learning is an active and
dynamic process through which students develop
deep approaches as learners, taking
responsibility for their own learning. SCL is about
our students more actively participating in the
learning process. A student centred learning
environment will enable students to become more
responsible for, and more fully involved in, their
education. Their learning environment will be as
stimulating as it is diverse in its accessibility and
flexibility.

Subject review

The quality assessment process for higher
education provision, at subject level, undertaken
by the QAA in England and Northern Ireland
since 1998. There are six aspects of provision:
curriculum design, content and organisation;
teaching, learning and assessment; student
progress and achievement; student support and
guidance; learning resources; and quality
management and enhancement.

http://www.niss.ac.uk/education/qaa/subjectre
views/subjectreviews2.htm

Summative assessment

Typically comes at the end of a module or
programme element and awards the learner with
a final mark.

Surface learning

Learning which focuses on the details of the
learning experience and which is based on
memorising the details without any attempt to
give them meaning beyond the factual level of
understanding (see Section 1.2a)

Team-working

Working with others whilst being aware of /
learning / developing team skills (e.g.
understanding team roles, leadership,
negotiation, delegation, planning, respecting
others ideas and view points).

Tracking

In the context of Key Skills, tracking means
following the course of skills development over
the entire length of a study programme.
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URL

Uniform Resource Locator — see Web address

Web address

The directory and filename of a page on the
World Wide Web, e.g.
http://www.soton.ac.uk/~ukgec/index.html |

The ‘http://’ term is equivalent to specifying the
drive on a desk / lap top computer (e.g. the ¢, d or
a drive). The ‘www.soton.ac.uk’ term specifies the
server name and is equivalent to the directory
name. The forward slash indicates that you are
going to a sub-directory (‘~ukgec’). Finally,
‘index.html’ is the name of the file which contains
the Web document.

Workshop

An interactive event often involving small group
and plenary discussion, presentations, problem
working and action planning. The event is usually
overseen by a facilitator who may or may not also
take part in the activities.

World Wide Web

The Web: the leading information retrieval service
of the Internet (the world-wide computer network).
The Web gives users access to a vast array of
documents that are connected to each other.

(Look up World Wide Web at
http:/iwww.britannica.com [for more definitions
and information)
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1: Enhancing Learning and Teaching in the Earth Sciences

With the emphasis on increased participation in higher education and the recognition of the need for
‘interactive’ (rather than passive) learning, effective learning and teaching, particularly in large classes

is becoming an important issue.

This chapter is designed to help individuals address the issue of enhancing learning and teaching with
particular reference to large classes. A series of questions is provided to guide you through the
process, together with supporting material. The supporting material provides some ‘quick fix’ ideas to
enhance learning in the laboratory, the field, in lectures and seminars. An outline of the underlying

principles of learning is also provided to support you in devising your own techniques and strategies.

The strategy you choose to adopt is entirely up to you. You may wish to adopt (or adapt) some of the
examples given here or you may wish to devise your own scheme. Whatever you do, make sure that it
is suitable for you and your students and that you are comfortable with the delivery. Try to build in an
evaluation / feedback element to allow you to review your and your students’ progress and to adapt

your strategy as necessary.

Summary of Underlying Principles of Learning

People learn by building on pre-existing ideas, knowledge and understanding. They do
this best by learning by experience and having the opportunities to review their
experiences and apply their understanding to new experiences. Learners involve
themselves in the experience in different ways: some involve themselves fully in the new
experience, some like to stand back and ponder, others like to adapt their observations
into theories and others like to try out theories in practice. In reality, the learning style of
any individual is likely to include elements of more than one of these categories.

Regardless of the individual learning styles, some students will usually understand the
topic better and retain the information for longer. This is a result of their approach to
learning. Students who adopt a deep approach to their learning aim to gain
understanding. Students who adopt a surface approach are mainly interested in meeting
the demands of the system. It is possible to strategically plan modules, without too much
difficulty, to take account of various learning styles and to encourage a deep approach to

learning.
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1.1: Workshop Questions

These questions are intended for use by individuals to prompt thought and to guide the strategy-
development process. Each question is provided on a separate page, which may be photocopied, to
allow space for you to write your responses and other notes. If you wish to use these questions as the
basis of a group workshop, then it may be useful to photocopy them on to acetates for use with an
overhead projector.

i In which learning environments do you have a large class?

ii. What are the specific problems with a) your teaching and b) the students’ learning in each

environment?

iii. Do you see linkages between your answers to a) and b) above? If so, how are they linked?

iv. How do you think you can address each problem?

V. What is your strategy for overcoming these problems?
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I: In which learning environments do you have a large
class?
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i What are the specific problems with
a) your teaching and
b) the students’ learning in each environment?
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lii: Do you see linkages between your answers to a) and
b) above? If so, how are they linked?
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Iv. How do you think you can address each problem?
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v: What is your strategy for overcoming these problems?
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1.2a: Understanding Student Learning
Helen King, March 2000
School of Ocean & Earth Science, University of Southampton

As professionals, we are all striving to be efficient and effective in our work and, as academics, this
work usually involves teaching and research. In order to be an effective researcher, it is crucial to
know and understand the underlying principles of one’s research area. Similarly, to be an effective

teacher, it is important to know, understand and apply the underlying principles of student learning.

A brief outline of student learning theories together with how these might be applied to teaching is
given below. A more comprehensive and reasonably jargon-free summary is given in ‘Understanding
Student Learning’: Chapter 3 of Fry et al (1999).

“Despite many years of research into learning, it is not easy to translate this knowledge into practical
implications for teaching. This is because education deals with students as people, who are diverse in
all respects, and ever changing. Not everyone learns in the same way, or equally readily about all
types of material. The discipline and level of material to be learnt also have an influence on learning.
Students bring different backgrounds and expectations to learning. There are no simple answers to
the question ‘how do we learn’ and ‘how as teachers can we bring about learning?’ Our knowledge
about the relationship between teaching and learning is still incomplete, but we do know enough about
learning to be able to make some firm statements about types of action that will usually be helpful in
enabling learning to happen.” Fry et al (1999), p. 21

How Does Learning Happen?

There are three main schools of thought on how learning takes place:

Rationalism (at least some knowledge is gained through rational insight prior to experience),
Associatism (associations are made between stimuli and responses) and

Constructivism.

Of these constructivism is currently the most prominent: through experience we develop general
conceptions that are models of reality. Learning will only occur when these conceptions are amended.
In other words, constructivism says that we learn by matching new knowledge and understanding into
/ with / beyond pre-existing understanding and knowledge. Teachers are rarely, if at all, ‘writing on a
blank slate’. Learning is not so much about adding more knowledge as transforming pre-existing
knowledge. For example, students may already have knowledge about earthquakes and volcanoes
from school, films, books etc., the teacher can build on and transform this knowledge to develop an

understanding of plate tectonics.
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Learning by Experience

One of the prevailing ideas behind learning methodology is based on the constructivist theory:
‘experiential learning’ or ‘learning by doing’, as popularised by the work of David Kolb (1984).
Experiential learning is based on the idea that understanding is transformed through experience, that
this is a continuous process (often represented as a cycle) and that individual learners have, as a

basis, their own ideas and beliefs (pre-existing knowledge):

Doing: the learner is involved in the new experience

!

Reflecting: the learner reflects on the experience from different perspectives (feedback from
others is extremely useful at this stage)

l

Thinking: the learner takes the ideas generated by the reflection and processes them into
logical theories

!

Planning: the theories are used to make decisions and test implications in preparation for the

next experience.

Learning Styles
There are many different types of learning style but these may be categorised. One of the best known
categorisations is that of Honey and Mumford (1982) based on the experiential learning cycle:

activists involve themselves fully and without bias in new experiences;

reflectors like to stand back and ponder new experiences and observe them from many

different perspectives;
theorists adapt and integrate observations into complex but logically sound theories;
pragmatists  are keen to try out ideas, theories and techniques to see if they work in practice.
The learning style of any individual is likely to include elements of more than one of these categories,

though there may be a bias towards one. A learning styles questionnaire, obtainable from your careers

advisory service, can be used to ascertain individual's preferred learning style.
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Students’ Approach to Learning: Deep and Surface Learning
Regardless of individual learning styles, some students will usually understand the topic better and

retain the information for longer. This is a result of their approach to learning.

Investigations into student learning have identified two different approaches with two different
outcomes (e.g. Marton and Saljo, 1976; Biggs, 1979; Entwhistle and Ramsden, 1983). Some students
may strongly prefer one or other of the approaches but most will adopt whichever is preferable in the

circumstances.

Students who adopt (usually subconsciously) a deep approach to their learning aim to gain
understanding. Hence, they read widely, discuss the topic with others and generally seek to make
sense of the new knowledge in the context of what they already know about this and related topics. If
they are interested in gaining high marks they will study all of the topics on which they will be
assessed, try to predict questions (in unseen exams) and plan their study time carefully. Those not
interested in gaining high marks will follow their own lines of interest and leave the assessment to

chance.

Students who adopt (usually subconsciously) a surface approach are mainly interested in meeting the
demands of the system. They only reproduce enough information to satisfy the requirements of the
module (e.g. they will do little extra background reading). They will often resort to rote learning and will
be satisfied if they can retrieve what they memorised even if it is not fully understood. Many students
who adopt this approach are only aiming to pass, though some may aim for higher marks believing

these can be obtained by reproducing more information.

« Research has shown that students who adopt a deep approach to learning will retain knowledge
for longer, understand the topic better, produce more logical and coherent work and make more

connections between different topics than those who adopt a surface approach (e.g. Biggs, 1987).

e Therefore, it is important that the module design, as well as addressing different learning styles,

encourages a deep approach to learning.

Encouraging a Deep Approach to Learning
Biggs (1989) collated the results of many research studies and came up with a list of four principle

elements that have been shown to encourage deep learning:

e Motivation
Although students may be motivated by aspects such as teacher personality, course or module
design is also extremely important, e.g.
° Relevance: design the module around real-life issues, recent research etc.
°  Structure and sequence activities and assessment to ensure that students understand the

criteria and receive sufficient informal feedback on their progress
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°  Positive working environment: if the student feels alienated or that no one cares about
whether they turn up or not then motivation (particularly in the face of difficult topics) will

be undermined

e Learner Activity

“If students are to achieve the desired outcomes in a reasonably effective manner, then the
teacher’s fundamental task is to get them to engage in learning activities that are likely to result in
their achieving those outcomes...... It is helpful to remember that what the student does is actually
more important in determining what is learned than what the teacher does.” (Shuell: quoted in
Biggs, 1995)

In order to get the students involved in the topic they need to be actively engaged from the
beginning of the module, e.g. by

°  Generating questions

° ldentifying prior knowledge and areas of ignorance

o

Applying new knowledge to questions and problems

« Interaction: with peers and teachers
Working with others (e.qg. in tutorials, brief small group discussion in lectures, groupwork in the
lab or field) requires the student to put into words their understandings and ideas about the
topic. Further discussion then helps them to challenge, clarify and strengthen that

understanding.

e Well structured knowledge base
It is important that the students integrate the new knowledge with their pre-existing
understandings. For example, their prior knowledge of the topic, their knowledge of the world in
which they live, previously studied topics, fieldwork and labwork. In a modular system this is
particularly important to help students avoid compartmentalising knowledge. For example, it is
no use knowing about individual topics such as sedimentology, structural geology and igneous
geology if that knowledge and understanding cannot be integrated in order to interpret a folded,

intruded sequence in the field.
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1.2b: Applying the Underlying Principles of Learning to Teaching

The following table briefly outlines how the principles introduced in ‘Understanding Student Learning’ (section 1.2a) may be addressed. The Earth sciences naturally
provide a diversity of learning environments and many of the suggested teaching approaches are already taken in many modules. The aim of the table is to give
examples of explicit connections between learning and teaching (and the links with research) in order to help inform module development.

Underlying Principle Of Learning Some Ideas For Teaching Approaches Examples
Experiential Learning Provide opportunities for students to practise applying | Students apply knowledge to interpret a structure in
their knowledge and understanding. the field.
Provide constructive feedback to help the students Give verbal feedback whilst the student is working;
analyse their work and develop principles. written feedback in field notebook (same day); group
debrief

Provide further opportunities for the students to reapply | Next day of fieldtrip, test (e.g. TRIADS assessment of

their knowledge in the light of their new experience. recent field experience, see Section 4.2f) or next trip.
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Different Learning Styles

Ensure a variety of learning environments

Provide students with opportunities to take on different

roles

Be prepared to explain difficult concepts or ideas in

different ways

Require the students to do different types of

coursework and /or assessment

Earth science is invaluable: there is fieldwork, lab

work, tutorials, seminars, lectures etc.

In group work, alternate the leader, scribe, etc.. Split
problem-solving exercises into different sections which
require students to work differently (e.g. in groups,
individually, research, analyse, calculate, write a
report, discuss with others etc.) but ensure there is a

clear thread running through.

Is there something that students always find difficult?
Prepare several different scenarios which explain or
apply the concept. Use different approaches in each
case, e.g. theoretical, applied to a real life situation,
applied to a hypothetical situation, applied to a ‘mock
up’ (e.g. using piles of books to demonstrate faulting or

how to measure dips and strikes)

Answering questions, researching a topic, analysing
data. Assess (summatively or formatively*) report
written in style of newspaper / journal article, lab
report; oral presentation; posters; computer-based

assessment; etc.

0 Summative assessment produces a measure which sum’s up achievement. Formative assessment provides an estimate of achievement which can be used to help the learning process. (Brown and

Knight, 1994)
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Deep Learning Motivation Ensure the students are fully informed on why certain
topics are being covered (their relevance to the course
and relationship to other topics, fieldwork, ‘real life’
geological work etc.), why they are being asked to do
certain tasks, how they will be assessed and the
assessment criteria etc.. If someone doesn’t see the
point of an exercise / topic then they will be
considerably demotivated (think back to your own

experiences!).

Relate the topic being learnt to current research,
recent media coverage (news, documentaries etc.),
relevant films (e.g. Jurassic Park, Volcano etc.) and so
on. This can be applied as e.g. references in lectures,
in formative assessment (e.g. write a geological
critique of the film Dante’s Peak) or in small group
discussion. There is also lots of current information
and graphics on the WWW (e.g. Galileo Project, Mars
Pathfinder, earthquake info etc.: see References,
Section 1.3)

Learning environment: requiring the student to work
together and discuss issues, do some research into
the topic, apply their knowledge to questions and
problems etc. in a comfortable environment will help
them to be less reliant on the teacher and to develop a

deeper understanding of the topic.
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Deep Learning Contd. Learner Activity Anything which requires the student to work with the
topic (rather than simply being fed information) is
invaluable, which is one of the many reasons why field

and lab work are so important.

Get the students to formulate and answer questions on

the topic (individually or in groups).

Provide questions or problems which cannot be fully
answered with their prior knowledge and show how the
new knowledge can be used to find solutions (this can
be done e.g. rhetorically in lectures, as a paper-based
example to work through individually, or a problem-
based tutorial).

Interaction Get the students to work together to test their

understanding of the topic.

Well structured knowledge base Before the topic is introduced get them to think about
what they already know about it and where that
knowledge comes from (e.g. museums, television,
word of mouth, school, previous modules etc.). The
student can then see how the new information relates

to this prior knowledge (and areas of ignorance).*

O  “[Some studies have shown that students] continue to hold significant misunderstandings about fundamental concepts in their discipline because they have never attempted to reconcile what they have
learned at college or university with the beliefs that arise from everyday experiences. A surprisingly large number of science students in the United States have been shown to believe in a fundamentalist
creation theory to explain the beginning of the universe at the same time as they are successfully studying biology or physics. This is possible because the students have been able to quarantine different
areas of knowledge, and have never been asked how they might reconcile the two in one personal belief system.” (Toohey, 1999, p18)
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1.2c: Teaching Introductory Geological Mapwork Using Workpacks
Mike Bell, June 1997
School of Environment, Cheltenham and Gloucester College of HE

This method, used to teach introductory mapwork, involves providing each student with a kit which can
be worked on at home or in the laboratory. The course is designed to help the students to develop
certain mapping skills:

« basic mapping vocabulary

« knowledge

e extracting data

e drawing diagrams

The aim of the course is to provide students with skills they can take on into their careers even if they
do not continue with geology. It has been found that standard exercises are often too complicated and
detailed, so the department invested in kits that could be used year after year. In order to produce an

effective learning tool, two full time staff were employed to look at the teaching in the department and

to canvas the academic staff on their opinions of what the packages should include. Each kit contains
three exercises each accompanied by a geological map. The entire package is designed to replace a

5 week course (2 hours per week):

Exercise 1: local geological map

Accompanying booklet

Assessment: self-assessment - student writes answers in booklet (with the correct answers provided)

Exercise 2: more complicated map (of Tewkesbury), includes Bouguer and magnetic anomaly
maps
Accompanying booklet

Assessment: students submit answers for assessment

Exercise 3: Leeds geological map, more complicated with more structural features
Geological time scale
Accompanying booklet

Assessment: students submit answers for assessment

Initially the students were left to work entirely independently. However, some students missed tutor
interaction and the classroom environment. Now surgery sessions are held for one hour once a week.
Additionally, those students who do not wish to pay the £50 deposit for the kits can use ones available

in the laboratory.

e Student feedback on this exercise is very positive. They like it and are learning as much as with the
more traditional teaching methods.

« Although the kits initially took a look of preparation they now save a considerable amount of
teaching time.

« The course is a definite success from the student point of view.

Earth Science Resource Book 1-16 Enhancing Learning & Teaching



1.2d: Group Projects: an Effective Fieldwork Teaching Strategy
Sarah Maguire, November 1997
Department of Environmental & Biological Studies, Liverpool Hope University College
(Now at School of Environmental Studies, University of Ulster)

Questions have been raised about the quality of learning which takes place on field courses. The need
to develop more effective fieldwork programmes which clearly address the needs of the learners
involved and the outcomes in terms of knowledge and skills to be achieved must be addressed (Clark,
1996; Higgett, 1996). This study illustrates the use of group projects as a vehicle for effective learning
during fieldwork. This paper aims to explain the pedagogic reasons for using group projects and to

give an overview of the student experience of these projects.
Why Use Projects?

Kolb (1984) has stated that for effective learning to take place students need to be actively involved in

every stage of experiential learning. These four stages are:

Kolb’s Experiential Learning Cycle:

/—» Thinking \

Reflecting Planning

A well structured project provides opportunities for all stages of the learning cycle to be engaged with:

thinking /planning: utilisation of prior knowledge and experience to plan and design the project
doing: carrying out the research and writing the report
reflecting: continuous self-assessment and modification during the project and final

self-assessment of the process and product

In addition, projects provide students with an opportunity to develop and practise practical and
research skills in the field and allow opportunities for them to develop their own interests. Projects also

provide an assessment which reflects a student’s active involvement in fieldwork.

Why Use Group Projects?

Many future employers of our graduates have stated that their need is for team players (CIHE, 1996;
Harvey et. al. 1997);

“Graduates will need to be able to work effectively in teams as there is little demand in a flexible

organisation for introspective, individualised working”.
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There is, therefore, adequate reason to include the development of group and team working within the
curriculum. The many pedagogic benefits of utilising group-work within our teaching are also apparent.
The quality of learning is improved by peer support and pressure, with the students gaining experience
in communication, negotiation, organisation and task management (Gibbs, 1994; Gold et. al.,1991)
and often the end product is of superior quality (Gibbs, 1994). In addition, the security of working
within a group provides an excellent first stage in a student’s progression to independent and

autonomous learning.

The findings of this study demonstrate, through student evaluation, the benefits of adopting this

approach to learning.

The First Year Fieldwork Project
Students at Liverpool Hope University College studying in the Environmental and Biological Studies
Department undertake a group project whilst on compulsory fieldwork towards the end of their second

semester. The project aims are:

< To initiate the development of research skills, by carrying out a simple fieldwork project in a small
group

e To develop group working skills

« To establish a process where students reflect upon and evaluate their own, and their group’s,

performance

Students self-select the group they wish to work with and are provided with clear criteria and
instructions describing how they will be assessed (see Box 1). A selection of research projects is put
to the students and each group negotiates with a tutor and agrees a plan of action. In addition,
students are provided with support materials outlining how groups function and suggesting ideas for

managing their task.

Student Evaluation
The students were asked to complete a self-evaluation form and to submit this with their completed
project report. Below are some of the comments received, selected to reflect those of the cohort of 58
students.
Question: Would you work in the same group again, and why?
57 students responded “yes”, 1 student responded “no”
“A lot more work could be done in the allotted time.....a more in depth study.”
“We worked well in logical stages to meet the deadline set for the project.”

“...each team member had different skills and helped each other.”
Question: What did you enjoy most about working in a group?

“..watching how people interact, especially when people become “more confident” in themselves.”

“Getting to know people better, to fully know them, not just socially but academically.”
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“If you were unsure of anything there were always people to ask and people to keep on motivating
you.”
“Seeing how other members approached things and noting their skills at things | was weak in and

making me more determined to better my own future performance.”

Question: If you could choose would you carry out your next task as an individual or in
agroup? Why?

36 students said they would choose to work in a group (62%)

13 had no preference (22%)

7 students would choose to work as an individual (12%)

2 did not respond (4%)

The reasons given included:

“Group work tends to benefit me more as varied ideas and opinions are offered between people often

enhancing your knowledge of certain topics. Builds confidence and friendships.”

(Chose to work as an individual) “ You yourself are responsible for the mark you receive - no one

else.”

(No preference) “I don't know. | enjoyed working as a group but | also enjoy working on my own. |
find it very hard to rely on other people, and worry if they are getting the work done. There are

advantages and disadvantages to both."

“I would prefer to work in a group carrying out my research but I'm not sure if I'd prefer to write it up

individually as it is a lot less complicated.”

Conclusion
Did The Projects Provide a Forum for Effective Teaching (Learning)?
Students were able to work in small groups gaining firsthand experience of field based research:

learning by doing and ownership.

Students were able to clearly identify and achieve all the aims of the assessment (mean mark =62%):

learning by planning and reflecting

Students engaged with the learning experience as is demonstrated by their comments regarding

group working: motivated learning.

The combination of these factors contributed to a successful and enjoyable learning experience for

both students and tutors.
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Box 1: Project Instructions

Aims

« To initiate the development of research skills; by carrying out a simple fieldwork project in a small group.
e To develop group working skills

« To establish a process where students evaluate their own, and their group’s performance.

Overview

In this fieldwork session you will carry out a short research project in a small group. You will need to
consider the role you take within the group and the effectiveness of your own and group’s performance.
As a group you will plan a short piece of research, collect data at your fieldwork location and on return to
college write a group project report.

Reports will be assessed using the criteria below.

Assessment Criteria

Clear, appropriate and achievable project aims/planning and background research.
Originality of thought.

Use of appropriate methods for data collection.

Adequate and careful sampling.

Clear analysis of results, appropriate presentation of data and use of statistics.
Clear interpretation of results, use of reference material.

Clarity of discussion and conclusion, relevant to aims.

Overall flow and continuity of written and presentation style of project report.
Overall standard of presentation.

Report Guidelines

Each group submits one report, word processed and a maximum of 2000 words in length
The report should be coherent and flow with a consistent written style.

The report must be written in the following format:

Introduction: maximum length 1 page, stating aims/ or hypothesis and briefly introducing the project

Background: gives information on the topic under investigation from the literature. AT LEAST two sources of
information must be quoted.

Methods: clearly describe the methods, equipment and techniques used. It is usually important to refer to the
sources of these methods.

Results: present the data in verbal, tabular and graphical/diagrammatic form. Analysis of the results (possibly
statistical) is also given.

Discussion: presents interpretation and explanation of your results. The findings should be related to
knowledge and understanding of the topic in the literature and discussed in terms of achievement of the
original aims of the project. Suggestions for further study are also commonly presented.

Conclusion: gives a brief summary of your findings and evaluates your work; for example what were the
limitations of your work.

Reference list: presented in Harvard system.

Self-assessment form - reflect upon your role as a member of your project group and the success of the
project.
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1.2e: Preparing to Teach Large Classes: Strategies to Promote

Active Learning
Adapted from R. Heather Macdonald, 1996
Department of Geology, College of William and Mary, Williamsburg, VA 23185 USA

All too often, lecturing is a process by which information is transferred from the notes of the lecturer to

the notes of the students without touching the brain of either (modified from Sisteck, 1986).

Studies on attention span shed light on why students have difficulty with the traditional lecture format.
Adults can keep tuned into a lecture for no more than 15 to 20 minutes at a time and this at the
beginning of the class. Students recall the most information from the first five minutes of the
presentation. Given that students have an attention span of around 15 to 20 minutes and that classes
are 50 to 90 minutes, instructors must do something to keep their students' attention (e.g. Gibbs,
1989)

Punctuate the Lecture

Break up the lecture by adding short activities between mini-lectures to give students an opportunity to
process the material.

« Ask a question, but instead of letting one student answer, use ‘think-pair-share’
1. Pose a question or problem
2. Students discuss with a neighbour
3. Gather responses from (some) of the groups or poll the class, then discuss.
Can be maodified by asking students to first write their response on an index card or piece of paper

(write-pair-share).

e Ask students to compare; contrast; explain; interpret; analyse; predict.

For example, after showing a digital image of the state of Virginia and discussing with them the
topography and what can be determined about the structure from the topography, show the next slide,
a similar image of the state of Pennsylvania, and ask students to write down their observations about
the topography and their interpretations about the structure. (Christopher Bailey, College of William &
Mary)

« Numbered heads together: another format for getting students to answer questions posed in class:
1. Students count off - 1,2,3,4.
2. Lecturer poses a gquestion.
3. Students discuss question, making certain that each group member can summarise
discussion.

4. Instructor calls specific number in selected groups to answer question.

e Free-writing-responses:
2-5 minute responses at the beginning (or middle or end) of class, in response to a prompt. These

focus student attention and give more timid students a written text on which to rely.
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Benefits

« forces students to engage with the material

« all students have time to figure out the answer

e gives students practice in talking geology

* can be done in large classrooms with fixed seats

e short in-class time investment - can cover almost same amount of material as during traditional
lecture

« does not take significant amount of time to develop questions, no out-of-class time required to

respond.

Out-of-class Assignments

To promote more active learning throughout the term (rather than the night before the exam), give out-
of-class assignments such as homework, problem sets, questions for class discussion, or short writing
assignments. These assignments can involve students in asking and answering questions, collecting
and interpreting data, making interpretations, and developing writing and quantitative writing skills.

One difficulty is the time required to mark assignments - in a large class, it can be significant.

* Homework on evidence of life on Mars
Students read several short articles and get information from the Internet, then answer several
questions ranging from factual questions to those requiring analysis and interpretation. After

completing this assignment, students will be able to:

a) describe the evidence that life existed on Mars;

b) list arguments used by scientists who do not agree that the evidence demonstrates life on
Mars billions of years ago;

c) relate the probability of conditions necessary for life to the history of planets, particularly the
plate tectonic cycle;

d) identify important questions not answered in the popular literature; and

e) evaluate the impact of this discovery on the future of space exploration and society.

(Molly Miller, Vanderbilt University)

e Short Papers
° summary of journal article
° rock description and interpretation
° interpretation of data set
° science and society paper
° scientific controversy
° position paper
° and many other possibilities

° Can use peer review
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* Reaction Paper

Attend talk given by visiting speaker and write a short reaction paper on:
° interesting point(s)
° question(s) raised by the speaker

(can be graded credit/no credit)

Solicit Feedback from Students about the Course
Angelo et al (1993) describe evaluation techniques that promote involvement in class and provide

information that the instructor can use to improve his/her teaching. For example:

e The "One-minute" Paper
Students write for a few minutes at the end of the class and submit to the lecturer for review. Some
lecturers use this as a way to check for attendance, others allow students to submit them
anonymously. It is important to respond to information solicited from students. If many students missed
an important point, the lecturer could review it at the beginning of the next class period.

° The main thing | learned in class today was.....OR

° The point | do not understand from class today is.....(the muddiest point)

e Student management teams
The lecturer and several students from a class meet regularly for the "specific purpose of improving
the classroom teaching and learning environments".(Nuhfer, 1996)

° Students assume responsibility for the success of the class.

° Students meet weekly, lecturer attends every other meeting.

°  Written log of student suggestions, actions, and progress maintained.

° Lecturer provides team with its initial task (such as delivery methods)

°  Team must work together

* Make the Class More Personal
Students may feel isolated in large lecture-based courses. Provide (more) opportunities for student-
staff and student-student interaction.
° give personalised responses on exams
° use office hours as a time for groups of students to meet regularly with the lecturer as an
informal study group
° use e-mail: increases the number of students who ask questions and discuss issues with the
lecturer.
° ask students to complete autobiographic information sheets, use this information to select
course activities or match
° examples to students' interests
° seek out students who are doing poorly and/or doing well in the course - and provide
suggestions, encouragement, help,

° praise, challenges.....
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Summary
The traditional lecture format is more likely to promote passive listening than active, independent

learning. However, several strategies can be used in large lecture-based courses to increase student

involvement in learning:

1) Modify the lecture by adding short spaces between mini-lectures to give students an

opportunity to process the material.
2) Give assignments such as homework, questions for discussion, or short writing assignments.
3) Get feedback from students about the class.

4) Provide opportunities for student-staff and student-student interaction.
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1.2f: Using Seminars to Introduce Small Group Teaching into Large

Classes
Nick Henry, School of Geography, University of Birmingham, 1997
(In: Good Practice in Teaching: A Collection of Case Studies from the University of Birmingham,
Volume 1
Published by: The Staff Development Unit, The University of Birmingham B15 2TT
See pttp://www.bham.ac.uk/StaffDev/Volumel/contents.html|for full text)

As part of the ongoing curriculum development at Birmingham University, a second year module was
created and designed to introduce seminar teaching during the second year. This module aims to
enable students to learn certain skills (prior preparatory reading, engaging in and managing a debate,
the ability to summarise and assimilate key points) prior to commencing the critical third year of their
course. Seminar teaching is introduced to classes of 80+ students, rather than the previous smaller
groups of 35 students. Initially a 'mini Course Team' was created consisting of four members of staff
who could organise and deliver the generic course to a higher standard than one person alone.

Additionally, this allowed the workload to be spread four ways.

The first nine weeks of the module consists of 2 x 1 hour lectures with two videos interspersed. In
week 10 the seminar is introduced and in week 11 the students attend an hour long seminar in groups
of 8-9. The seminars are run as open discussions rather than one person ‘presenting’ to the rest of the
group. These events are 'managed’ by a member of staff ensuring that each participant contributes to
the proceedings. In each of the groups one person is given the role of producing a list of points
discussed and is requested to have three questions to ask should the seminar begin to flag. A copy of
each of the lists is then provided as a handout for all the students in the following week. Thus, each
student is aware of which topics have been discussed, together with points that were raised. In
total,10 seminars are run, with 5 running at the same time and then repeated for the second hour. The

final week of the module consists of a one hour lecture and a module overview.

Introducing the module required a substantial amount of organising for a group of larger size. Multiple
copies of readings were produced, these ranged from book chapters to newspaper cuttings. Students
were split into pairs and provided with copies of readings to be studied. Prior to the first session a

double-side A4 handout was created explaining how each seminar would be organised.

It was concluded that this ‘innovation', if suitably organised and run, would make seminars a highly

effective teaching method.
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topics.

« Earth and Planetary Data/Information

http://pds.jpl.nasa.gov/pds _home.html|

Planetary Data System. The Planetary Data System (PDS) archives and distributes digital data from

past and present NASA planetary missions, astronomical observations, and laboratory measurements

http://nssdc.gsfc.nasa.gov/planetary/planets/moonpage.html|
The Moon Site
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* Natural Hazards
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Quick Links to Earthquake & Volcanic Information. Here is a collection of quick links for lists of current

earthquake activity from seismic monitoring networks around the world.
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World Wide Quake Locator
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[http:/Iwww.soest.hawaii.edu/GG/hcv.html |

Hawaiian Center for Volcanology

http://www.usgs.gov/network/science/earth/volcano.html|

US Geological Survey - links to Volcanology resources

« Weather, Climate and the Environment

http://lweb.bham.ac.uk/ggy4atv3/weather.htm|
Ant Veal's UK Weather Centre

http://www.atc.army.mil/meteorology/|

Aberdeen Test Centre: Meteorology

http://www.wxresearch.com/wrc.htm|

Weather Research Center. Weather Research Center is a non-profit research and education center.
The center operates a worldwide forecast operation center as well as a Weather Museum and

Education Center.

http://www.nottingham.ac.uk/meteosat/|

Meteosat Images — provided by the University of Nottingham. These pages provide easy access to the
very latest images transmitted by the Meteosat satellite. The pictures are as up-to-date as possible,

they usually arrive within 5 minutes of reception

http:/lwww.usgs.gov/network/science/earth/climate.html |

US Geological Survey - links to climate resources

http://www.envirolink.org/|

Envirolink. The largest online environmental information resource on the planet.

http://lwww.usgs.gov/network/science/earth/environment.html|

US Geological Survey - links to Environment resources
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« Geology and Palaeontology
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Web Resources for Sedimentary Geologists

http://craton.geol.BrockU.CA/guest/jurgen/struct.htm|

Structural Geology and Metamorphic Petrology on the WWW
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The British Geological Survey

[http:/www.mimas.ac.uk/maps/spot/|
SPOT Satellite Images. The UK from Space

http://www.isgs.uiuc.edu/dinos/dinos _home.html |

Dino Russ’s Lair. Dinosaur and vertebrate palaeontology information. (Part of the Paleo Ring. The
Paleo Ring is a Newly Developing collection of Web-sites and Pages that are devoted primarily to the
promotion of Palaeontology, Palaeoanthropology, Prehistoric Archaeology, The Evolution of

Behaviour, and Evolutionary Biology in general).
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2: Assessment and Feedback Strategies

With the increasing emphasis on a ‘learning outcomes’ based approach to module and programme
design, assessment strategies need to be thought through carefully. Before considering which
assessment method(s) to use it is crucial to consider what is to be assessed and for what purpose
(formative or summative). The assessment methods should, therefore, be considered against the

goals and objectives for the module / programme.

Other considerations are:

« Reliability of the assessment method: how far can the results be trusted.

« Does the methods promote real learning? or does it simply encourage students to rote learn a
series of unconnected facts?

* The costs of the method: in terms of staff and student time and available resources.

Check Points for an Assessment Strategy

* Are the purposes of the assessment clearly explained to all stakeholders?

* Are there opportunities to provide the students with meaningful and useful feedback?
* Has the assessment been developed as an integral part of the module design?

* Are the criteria clear and explicit?

* |s the amount manageable for staff and students?

* Isthe assessment valid, reliable and consistent?

* |s the assessment open to periodic review leading to quality improvements?

Purpose of Assessment

Formative Assessment: The purposes of formative assessment include helping students
to develop skills and understanding, seeing what and how well they understand and how
that understanding progresses, and supporting them to enhance their learning. Scored
formative assessment can be helpful for the tutor / lecturer to informally measure
achievement.

Formative assessment is a vital part of skills development (e.g. geological mapping skills,
lab skills, Key Skills) and, in order to be effective, must contain an element of feedback.
Formative assessment is essentially the driver for the cyclical path of experiential learning
(see Understanding Student Learning: sectionl1.2a).

For example, the student gives a ‘practice run’ oral presentation (not only does this give
them the opportunity to practise the skill but it gives the teacher a baseline measure on
against which to assess them summatively). The teacher (or peer) then provides verbal or
written constructive feedback. The student can then think about their performance in the
light of the feedback and plan how they will do better the next time.

Summative Assessment: The purpose of summative assessment is to provide a measure
of achievement.
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2.1: Workshop Questions

These questions are intended for use by individuals and staff teams to prompt thought and to guide
the strategy-development process. Each question is provided on a separate page, which may be
photocopied, to allow space for you to write your responses and other notes. If you wish to use these
questions as the basis of a group workshop, then it may be useful to photocopy them on to acetates

for use with an overhead projector.

These questions may be applied to a specific module or module element or to an entire programme

(specify which in advance).

Assessment

i What is the purpose of the assessment process?

ii. What assessment methods are currently used and what is the balance and weighting of each

method?

iii. Do these methods reflect the purpose of the assessment? If not, what changes could be

made?

iv. Are the students over- or under-assessed in any areas? Are they receiving a ‘balanced diet’ of

assessment methods?

Feedback
V. How do you feedback the results of the assessment to the students?
Vi. Is this method appropriate? What changes would you make to enhance student learning?

Assessment Strategy
Vii. Given the responses to questions i-vi, outline your assessment strategy for the module /

programme.
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I What is the purpose of the assessment process?
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Ii. What assessment methods are currently used and
what is the balance and weighting of each method?
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lii: Do these methods reflect the purpose of the
assessment? If not, what changes could be made?
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Iv: Are the students over- or under-assessed in any
areas? Are they receiving a ‘balanced diet’ of
assessment methods?
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v: How do you feedback the results of the assessment to
the students?
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vi: Is this method appropriate? What changes would you
make to enhance student learning?
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vii: Given the responses to questions i-vi, outline your
assessment strategy for the module / programme.
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Assessment and Evaluation in Higher Education

This is an established international refereed journal which publishes papers and reports on all aspects
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processes, particularly in the contribution they make to student learning, and to course, staff and

institutional development.
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URLs

http:/lwww.gaa.ac.uk/copaos/contents.htm|

Quality Assurance Agency. Draft (February 2000) code of practice for assurance of academic quality

and standards in higher education: assessment of students.

http://newtraditions.chem.wisc.edu/FLAG/nt-FLAG.htm
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First Words on Assessing Students Work: Oxford Centre for Staff and Learning Development
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DelLiberations on teaching and learning in higher education— resources materials and Web links on
assessment.

http://keyskills.open.ac.uk/ar/index.htm|

Bibliography on Assessment and Reflection
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3: Key Skills in the Earth Sciences

Recently, from the 1997 National Committee of Inquiry into Higher Education (NCIHE: Dearing) Report
to the HEFCE's Learning and Teaching Strategy in 1999, there has been considerable national
recognition of the importance of effective integration of Key Skills (also known as generic, transferable

and core skills) into higher education curricula.

It is recognised that the Earth Sciences naturally provide Key Skills development due to the diversity
of learning environments (e.g. fieldwork, labwork, lectures, seminars etc.). However, effective

provision of Key Skills development (with opportunities for students to progress) can only really take
place when Key Skills are explicitly identified in the curriculum. Ideally, there needs to be a coherent

Key Skills strategy across the department.

This chapter is intended to be used as a staff team workshop. A series of questions is provided to
guide you through the process of developing a Key Skills model, together with supporting material.

This material provides some examples to support the development of Key Skills in the curriculum.

You may find it useful to refer to ‘Helping Earth Sciences Students to Develop Key Skills: a portfolio of

curriculum exercises’, a copy of which has been sent to all UK Earth Science departments.

The strategy you choose to adopt is entirely up to you. Whatever you do, make sure that it is suitable
for you and your students and that you are comfortable with the delivery. Try to build in an evaluation /
feedback element to allow you to review your and your students’ progress and to adapt your strategy

as necessary.

Earth Science, Environmental Science and Environmental Studies Benchmarking
Statement

“Early in the skills debate, ‘Skills’ were narrowly defined and low in cognitive content but
now they are associated with a much broader range of activities. These often have a high
cognitive content consistent with the expectations of undergraduate programmes.

The [Key Skills] that should be developed are subdivided into the following headings:
e Communication Skills

¢ Numeracy and Communications and Information Technology (C & IT) Skills

e Interpersonal / Teamwork Skills

e Self Management and Professional Development Skills

Whereas these skills will normally be developed in a subject-specific context, they have
wider applications for continuing personal development and in the world of work.”
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3.1 Workshop Questions

These questions are intended for use by staff teams to prompt thought and to guide the strategy-
development process. Each question is provided on a separate page, which may be photocopied, to
allow space for you to write your responses and other notes. If you wish to use these questions as the
basis of a group workshop, then it may be useful to photocopy them on to acetates for use with an

overhead projector.
In modular systems, where each student may follow a slightly different path through their degree
course, it may be simplest to start by looking only at those core courses which all students are obliged

to take.

i Mapping / auditing — what are the opportunities for the development of Key Skills in each

module or programme element for the first year of the course (see Section 3.2¢)?

ii. Prioritisation — what are the priority Key Skills you wish to make explicit in each module or

programme element?

iii. Assessment — how are these priority Key Skills to be assessed? (see Section 3.2d)

iv. Balanced diet — examine your answers to ii and iii. Does this provide a balanced diet of Key

Skills development and assessment in the first year? If not, readjust ii and ii.

V. Repeat the above four steps for each subsequent year of the programme.

Vi. Induction and Progression — are there opportunities for fully introducing the Key Skills in the

first year (induction) and are there opportunities for progression throughout the programme?

Vii. What support (tutor, IT and / or paper-based) is available to help students track their

development and record their achievement in Key Skills?
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I Mapping / auditing — what are the opportunities for the
development of Key Skills in each module or programme

element for the first year of the course?
(see Section 3.2¢)
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li: Prioritisation — what are the priority Key Skills you wish
to make explicit in each module or programme element?
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lii: Assessment — how are these priority Key Skills to be

assessed?
(see Section 3.2d)
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Iv: Balanced diet — examine your answers to ii and iii.
Does this provide a balanced diet of Key Skills
development and assessment in the first year? If not,
readjust ii and ii.
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v: Repeat the previous four steps for each subsequent
year of the programme.
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vi: Induction and Progression — are there opportunities
for fully introducing the Key Skills in the first year
(induction) and are there opportunities for progression
throughout the programme?
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vii: What support (tutor, IT and / or paper-based) is
available to help students track their development and
record their achievement in Key Skills?
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3.2a: Key Skills Definition and Benchmarking
Helen King, March 2000
Earth Science, Environmental Science & Environmental Studies (ES3) Benchmarking Panel Secretary,
School of Ocean & Earth Science, University of Southampton

One of the purposes of Benchmarking is to provide institutions with a framework for developing and
specifying the intended learning outcomes of programmes (QAA, 2000; see Chapter 8). Key Skills are
a major theme of the Earth Science, Environmental Science and Environmental Studies (ESS)
Statement and, hence, will be required to some extent in departmental programme specifications:
“3.1.2 All the skills on the Graduate Key Skills list should feature in undergraduate programmes but

the point of introduction and the level of engagement should be decided by curriculum developers.”

The Key Skills specified in the ES® Benchmarking Statement are as follows, this list is based on the

Qualifications and Curriculum Authority (QCA) Key Skills model (see section 3.2b).:

1. Communication

« Receiving and responding to a variety of information sources (e.g. textual, numerical, verbal,
graphical)

« Communicating appropriately to a variety of audiences in written, verbal and graphical forms.

2. Numeracy and C & IT
* Appreciating issues of sample selection, accuracy, precision and uncertainty during

collection, recording and analysis of data in the field and laboratory

* Preparing, processing, interpreting and presenting data, using appropriate qualitative and

quantitative techniques and packages
e Solving numerical problems using computer and non-computer based techniques

« Using the Internet critically as a means of communication and a source of information.

3. Interpersonal / Teamwork

¢ ldentifying individual and collective goals and responsibilities and performing in a manner

appropriate to these roles
* Recognising and respecting the views and opinions of other team members

< Evaluating performance as an individual and a team member.

4. Self Management & Professional Development
« Developing the skills necessary for self-managed and lifelong learning (e.g. working

independently, time management and organisation skills)
< ldentifying and working towards targets for personal, academic and career development

< Developing an adaptable and flexible approach to study and work.
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3.2b: Key Skills in the 16-19 Curriculum
Helen King, March 2000
School of Ocean & Earth Science, University of Southampton

School and college students increasingly have the opportunity to develop Key Skills in their post-16
education, be this through Advanced Subsidiary (AS) levels, Advanced (A) levels or General National
Vocational Qualifications (GNVQ). All post-16 awards will contain Key Skills learning and assessment
opportunities signposted in their specifications. Consequently, these students will have an increased
level of Key Skills ‘ability’ and an increased level of expectation of Key Skills development on entry to
higher education. In order to consider how to develop the undergraduate curriculum, it is important to

have a broad understanding of how Key Skills are addressed in schools and colleges.

The QCA Key Skills Model

The QCA defines Key Skills as “the skills needed to succeed in work, education and everyday life.”
Their model, developed in the late 1980s in consultation with employers and representatives from
higher education,consists of six Key Skills:

e Communication;

e Application of Number;

« Information Technology;

¢ Working with Others;

e Improving Own Learning and Performance;

¢ Problem Solving.

The New Key Skills Qualification

Currently, developing application of number, communication and IT are compulsory for all GNVQ
students. As from September 2000, a new Key Skills qualification will be available to recognise
achievement in these three Key Skills for all post-16 students trainees and employees in schools,
colleges, training organisations and at work. It will be awarded to candidates who achieve a pass in
the three Key Skills at any level from 1 to 4. The award will be profiled to show what each candidate

knows, understands and can do in each skill.

Each of the three Key Skills will be assessed through a combination of a portfolio of evidence and an
external test. The candidate must pass both. There are no grades, merits or distinctions associated

with the Key Skills Qualification but candidates can demonstrate performance at different levels.

Candidates can gather portfolio evidence from any area of their life, whether it be study, work or
leisure. The evidence does not have to come only from their education or training programme, and
certainly not from any one subject in that programme. A candidate whose study, training programme
or employment leaves gaps in their Key Skills portfolio could look for other opportunities in part-time
work, Outward Bound or Young Enterprise, voluntary activities, or even in their domestic
responsibilities. As long as this evidence is properly authenticated and assessed, it is as valid as

evidence that has been assembled from an educational or training programme.
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Key Skills Levels

Key Skills are assessed against different levels. As the student moves up the levels, they are

expected to take more responsibility for deciding on how to use their skills to suit different tasks,

problems and situations. At levels 1 and 2, the student will work with straightforward subjects and

activities in familiar situations. At level 3, and above, the student will be expected to deal with complex

subjects and activities that are more demanding. An example of the differences in levels 1-3 is given

for ‘communication’ below:

COMMUNICATION

LEVEL 1

LEVEL 2

LEVEL 3

You must be able to:

« take part in discussions
about straightforward

subjects

« read and identify the
main points and ideas
from documents about

straightforward subjects

* write about

straightforward subjects.

* help move discussions
forward

e give a short talk using
an image to illustrate

your main points

¢ read and summarise
information from

extended documents

* use asuitable structure
and style when writing

extended documents.

« create opportunities for
others to contribute to
group discussions about
complex subjects

¢ make a presentation
using a range of
technigues to engage
the audience

« read and synthesise
information from
extended documents

about a complex subject

¢ organise information
coherently, selecting a
form and style of writing
appropriate to complex
subject matter.

From this, it can be seen that a student entering higher education with a Key Skills

Qualification at Level 3 should already have a considerable amount of understanding and

experience and will be looking to further enhance and develop this as an undergraduate.

The UCAS Points System

There will be a new UCAS tariff from 2002. In it, points will be awarded to candidates who achieve any
or all of the first three key skills units. The candidate’s "scores" for each unit can be added together to
arrive at the "score" for the Key Skills Qualification. The tariff for each unit is as follows:

Level 2 - 10 points

Level 3 - 20 points

Level 4 - 30 points

More Information

For more information on the Key Skills Qualification and useful links to Key Skills projects and
resources (including higher education projects) see:

The QCA Website: http://www.gca.org.uk/keyskills/|

The DfEE Website: http://www.dfee.gov.uk/key/|
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3.2c: Mapping Key Skills in the Curriculum

In order to develop Key Skills in the curriculum it is important to know where and to what extent they

are currently being provided. This process is known as ‘mapping’. The aims of mapping are to:

« help to make skills work explicit

* encourage the articulation of a skills ‘language’

< aid the checking of the distribution of skills so as to ensure the provision of a balanced diet

< identify gaps in skills work that need to be filled

« facilitate curriculum design and, in particular, assist the systematic integration of skills development
with academic content

» raise awareness of skills work

« facilitate the recording of evidence of skills development.

After, Honeybone et al, 2000.

Here, only the process of mapping skills in the curriculum is discussed. However, it is important to note
that student should also be made aware of, and encouraged to record, relevant achievement in extra-

curricular activities (e.g. sports, music, voluntary work and other social activities).

The Process of Mapping

1. Select the main categories of Key Skills you wish to develop (it is recommended that you use at
least those specified in the Benchmarking document) and specify the sub-categories. For
example, category: Communication: sub-categories: receiving and responding to a variety of

information sources; communicating appropriately to a variety of audiences

2. For each module or programme element in one year of study, identify which sub-categories of
skills are developed and whether they are assessed (include the method of assessment and
whether or not the assessment is integrated with assessment of the Earth sciences content). This

is probably most easily done in a tabular form.

3. ltis likely that the above exercise results in a long list of skills for each programme element. It is,
therefore, necessary to prioritise the skills that you wish to make explicit in each element, in order

to ensure a ‘balanced diet’ of Key Skills provision

4. Re-do exercise 2 above using only the prioritised skills for each element. Identify any Key Skills
categories / sub-categories which might be over or under developed (in provision and /or

assessment). Re-adjust as necessary to produce a ‘balanced diet’.

5. Repeat this exercise for each year of the programme. It is crucial that, as well as providing
opportunities for students to develop their skills, these opportunities should provide some sort of
progression. So that, for example, in the first year the students are required to give a group
presentation to their tutor but by the final year they have opportunities to give solo presentations to

the whole class.
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Choosing the ‘Mode’ — Integration and/or Bolt on

There are three ways in which Key Skills may be integrated into the curriculum:

Total Embedding Explicit Integration Parallel Development
Skills embedded implicitly Skills embedded explicitly ‘Discrete’ modules
Lose skills without a trace (no Visible skills Discrete skills development

explicit recognition from the

point of view of the learner)

Skills disappear in context Skills developed in context Limited contextualisation

No explicit assessment Explicit assessment Separate assessment

Low impact on the curriculum High impact on the curriculum Low / different impact on the
and the learner and the learner curriculum and the learner

After Linda Hodgkinson, Open University

Due to the variety of learning environments, most Earth sciences courses will provide a fully integrated
provision of Key Skills development. However, if the mapping process does highlight areas of shortfall
which cannot be picked up anywhere in the curriculum (or through the students’ extra-curricular
activities) then a discrete module may be the solution. Some case studies of different models of skills
integration is given in Chalkley & Harwood, 1998, these include:

* An institution-wide approach to the skills curriculum

< Discrete modules in [Key] skills

« An integrated approach to skills teaching

« A portfolio approach to [Key] skills

The discrete modules case study concludes that “discrete [Key Skills] modules can work well when
they are designed with strong links to the rest of the curriculum and are not presented as ‘bolt-ons™
and "skills teaching is generally best undertaken by [discipline specific] staff. It is too important and

integral a part of the curriculum to be delegated to others.”
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3.2d: Assessment, Feedback and Recording of Key Skills

The nature of the learning environments provided by the Earth Sciences suggests that Key Skills have
been implicitly embedded in the curriculum for many years. Now, however, it is necessary to make
these skills explicit by ensuring the students are informed about Key Skills, providing opportunities for

progressive development of Key Skills and encouraging students to record their achievement.

Assessment

Chalkley and Harwood (1998) suggest five main reasons why Key Skills need to be assessed:

1. “Assessment can provide constructive feedback on the students’ performance and guidance on
how well their skills are developing.
It can also inform staff as to the effectiveness of their teaching and learning approach.
Sound curriculum planning demands that the assessment system should match the course
objectives. If these include skills, then so should the assessments.

4. Students work more conscientiously when their work is assessed. If skills lie outside the
summative assessment system this sends a clear signal to students that they don’t matter.

5. Assessment results can provide prospective employers with evidence of the standards achieved.”

Assessment is an important part of the learning cycle for developing key skills:

-y

Review & Assessment
I mprovement

Recording

Achievement Feedback

«C

Key Skills Assessment Myths

It is difficult / impossible to assess:
« Self auditing

« Time management

*  Teamwork

¢ Interpersonal Skills

¢ Career management

In fact, anything can be assessed if you think about what, who, how and when you assess. For
example, self-auditing can be assessed by looking at the student’'s CV and time management can be

assessed by simply observing whether the student meets deadlines.
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WHAT is to be assessed?

e Process?

e.g. self auditing, time management plans (in terms of personal development this is perhaps the most

important issue - however, the students need feedback to optimise their development). Process

evaluation may not necessarily contribute to the final grade but it is very important for the students’

development.

¢ Product?

e.g. any form of written report

* Process + Product?

e.g. poster presentation, group project

WHO will assess?
e Tutor?

e.g. examination, practical

¢ Tutor + student self-assessment?

e.g. interview, oral presentation

e Tutor + self + peer?

e.g. supervised group work

e Self + peer?

e.g. unsupervised group work

e Tutor + external?

e.g. interview

BALANCED DIET!

HOW will assessment happen? (METHOD)
e ‘Tick-box’ approach

e.g. skills lists, report structure

¢ Instinct

e.g. group appears to have worked well

« Rigorous criteria

e.g. proforma & comment [] feedback

WHEN will assessment happen (TIMING)
* Formative

e.g. supervised group work (process)

 Summative

e.g. assessment of product, e.g. poster (product)

+ Combination
e.g. fieldwork data collection, analysis and report
(ideal but not always possible. Fieldwork is a

good area to do this)
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Baseline Assessment
It is useful to know where students are in terms of Key Skills awareness / development on entry to
higher education. This is also very important for MSc students who need to get up to speed much

more quickly.

Such ‘assessment’ can be carried out informally (i.e. non-assessed), for example, by requiring
students to give a short presentation in a tutorial, to write (and word process) a short article or to work
through a mathematical problem. If no criteria are given for the task the student will utilise their current

knowledge and understanding to undertake it — the result is indicative of their current ability.

The IT-based packages for recording achievement outlined below all include elements of baseline and
continuing assessment. Additionally, paper-based resources are available such as Improving your
learning: self-assessment and action planning for the development of key skills; produced by de
Montfort University, see http://www.keyskillsnet.org.uk/supportpack/examples/demont/

(see also your own careers advisory service for further information on available resources).

Feedback

Feedback to the students by staff, their peers or themselves (self-assessment) is a crucial part of the
learning / development process. Feedback can be in a variety of forms, for example, written or verbal
from the member of staff or peers, video playback (e.g. of presentations) or discussion with others
(e.g. on a group project). It is important to build an element of action planning into the feedback, such
that the student can consider what they have learnt from the experience and plan how to improve their

performance the next time.

Recording Achievement
This is crucial for students to see and understand their achievements and progress. Once the student
is aware of their developments in terms of Key Skills they will be more able to articulate this in their

CVs without having to include an entire Key Skills record.

One means of recording skills is to require students to produce a portfolio, however, experience has
shown that this method is not particularly successful. Perhaps a better means of recording Key Skills
developed in the curriculum is via student transcripts, however, this does not allow students to include
skills development outside the curriculum. Several computer- and / or Web-based products are
available for recording skills achievement, see examples below. However, these products rely either
on the student taking responsibility for keeping the record up to date or on integration of the system

into the curriculum via, e.g., the personal tutor system.

Examples of IT-based Records of Achievement

e Liverpool Universal Student Interactive Database (LUSID): http://lusid.liv.ac.uk

Students are encouraged to reflect on learning experiences and achievements in e.g. employment,
education or leisure activities and to record them within the Web-based LUSID. This data is then

stored within a personal profile. Students can analyse those activities in terms of skills that may be
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useful in future employment. Students are invited, during skills analysis, to answer series of questions
which should identify skill strengths and / or areas for development. The reflective process that LUSID
takes users through should, hopefully, make students more aware of the skills they have already
gained in different contexts and which could then be used in future employment searches. For those

students requiring help in developing skills, guidance is provided for each skill area.

The core LUSID system is available at no charge to HEIs because its development is being funded by
the DfEE.

« Extended Learning Environment Network (ELEN): http://www.humber.ac.uk/CALL/elen/
The ELEN consortium is using a web based integrated learner management system which was
developed by the University of Lincolnshire & Humberside. The main features are:

o

On-line assessments for self-diagnosis, revision or formal assessment
° On-line notice boards

° Electronic discussion groups and live conferencing
Subject based material

Key skills resources such as learning styles profiling tools

° Electronic diary facility

The system also allows staff to:

o

Create and manage student groups and track what on-line activities students have
completed, their scores and detailed results.
° Develop on-line materials without having to know HTML by using a Word97 macro converter.

o

Make links to other web pages and hardware.
° Use multimedia applications such as video clips.
The system is available free of charge to consortium institutions during the lifetime of the project.

Subsequently it will be available for purchase.

¢ Key to Key Skills: h.LLp_LbAuAAAL_S.h.LLaC_U.k.Lk.ﬂLLO.k.QLLl
This Web-based Key Skills support system includes self assessments with links to further support and
a means for recording achievement. The project will deliver free or at cost to the UK HE community:

o

a tool set which allows the system to be installed on a web server
° templates which allow anybody with word-processing skills to input text

° an initial Key Skills Check (self diagnostic) which helps users identify their skills and leads to
guidance in the system

two examples of how a section of the system might be populated with content (one from
Leeds Metropolitan University (LMU) and one from Sheffield Hallam University (SHU))

° details of published resources which can be inserted into the system

guidance notes (technical - to support installation; user - for students and staff; management
and editorial - to support the implementation process)

° afinal report (including evaluative information from the field trials)
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° case studies indicating how the system has been used.

In addition, institutions can buy content developed by SHU for its site (funded by SHU):
°  Skill Checks (self diagnostics) for the main skill areas - to help students identify their skills
and lead them to guidance in the system

° on-screen guidance and exercises.
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3.2e: Strateqies for Integrating Key Skills into the Curriculum

The workshop questions and supporting material 3.2a-d have provided support and information to help
staff teams develop a model for the integration of Key Skills into the curriculum. However, for this
model to be effective and efficient it needs to be utilised strategically, to be flexible and to evolve in
response to the changing student and staff populations and departmental, institutional, national and

other requirements.

To develop a strategic model for Key Skills integration factors such as student feedback, staff
development, evaluation and redevelopment need to be considered. Two examples of Key Skills

integration strategies are given below:

Example 1:
Map Skills| ~ Mapping, opportunities &
i constraints, prioritisation
How: embedding or discrete
| Chooie Mode | modules or both?
—p | Identify Targets |
v
Modify A |DeS|gn Model|
Model |Develop Curriculum | €— I—} |Deve|op Staff | Need to engage all staff
: Implement curriculum Do we _‘teach’ students to
If Sok”;ﬁth"??,d‘l?isr’t (delivery, assessment, feedback) gbgitvg;tgi:;)r?étes|2;:jn?nvée
work then it is likely -
that the targets are handoqu etc., backed up
not identified by tutorials?

correctly — need to
engage students and
show them what they
are expected to
achieve. Make it

explicit.

<4— |Eva|uate pilot programme|

After Neil Thomas, Kingston University
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Example 2:

Managing the Process: a strategy
Stage One Look at skills provision and tasks and identify Key

Skills (mapping).
Examine as a team the course descriptions and < A
desirable skills to emphasise on the basis of tasks /

syllabus / resources (prioritisation).

Stage Two Try out some Key Skills enhanced activities and

possibly assessments.

Evaluate student response formally / informally from A
feedback.

Stage Three Rewrite and revalidate / readjust course description

as required.

Redesign teaching and syllabus to encourage and

: . <+“—>
support students in skills development.
Redesign assessment as necessary.
Stage Four Re-evaluate, readjust and embed skills more
deeply. — >

After Ruth Pilkington, TransLang Project, University of Central Lancashire
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Pilkington, R. 2000. TransLang Project: The assessment of skills. Presentation at Hertfordshire
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Additionally, paper-based and IT resources have been produced by many department s and
institutions. Enquire at your careers advisory service for information of any resources at your

institution.
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Projects Specifically Relevant to the Earth Sciences

Industrial Links Programme. University of Plymouth. http://www.sh.plymouth.ac.uk/eds/ilp.htm
Project Aims: to examine ways of enhancing the relevance of the chemistry, environmental science
and geological sciences first degree programmes at the University of Plymouth to meet the needs of
the workplace. Particular emphasis was placed on identifying the main skills and attributes needed
and on highlighting any shortfalls in their development..

Project Time Span: 1997 - 1998

Further Information: Prof Steve Hill, Department of Environmental Sciences, University of Plymouth,

Email: $jhill@plymouth.ac.uk|(Project report may be downloaded from Web-site)

Integrating Personal and Academic Development Programmes (PADPs) within the Curriculum.

University of Manchester. http://www.man.ac.uk/EHE/ra/indexra.htm|

Department of Earth Sciences:

Project Aims: to mainstream a modified version of the existing PADP into undergraduate degree
programmes so that the awareness of student progression becomes central to the programme and the
responsibility of the student. The ultimate aim is that each student’s record of achievement will consist
of a portfolio of evidence which will satisfy the academic requirement ofr professional body
membership and can provide the foundation for a lifelong database of the student’s personal and
academic achievements.

Project Time Span: Ongoing

Further Information: Paul Selden, Department of Earth Sciences, University of Manchester,

Email: paul.selden@man.ac.uk]|

UK Earth Science Personal & Career Development Network, Kingston University,

http://www.soton.ac.uk/~cabl/[Mailbase Discussion List: geo-network@mailbase.ac.uk

Project Aims: to increase the employability of Earth Science graduates by promoting the
discussion and dissemination of good practice in the areas of personal and career development
within Earth Sciences in UK Higher Education Institutions.

Available Products: Helping Earth Sciences Students to Develop Key Skills: a portfolio of
curriculum exercises. This portfolio concentrates mainly on providing exercises and case
studies that can be used, by teachers of Earth Sciences at degree level, to develop the skills
that empower students to prepare for employment and take control of their own personal and
career development all within a subject specific framework. A copy of this document has been
sent each Earth Sciences department in the UK. Further copies are available from Neil Thomas,
contact details below.

Project Time Span: 1995-1998

Further Information: Neil Thomas, School of Geological Sciences, Kingston University, Email:

n.thomas@kingston.ac.uk
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Generic Projects
Hertfordshire Integrated Learning Project (HILP), University of Hertfordshire,

http://lwww.herts.ac.uk/envstrat/HILP/index.htm |

Project Aims: to develop a flexible methodology for co-ordinating and integrating appropriate
skills development with academic content; to develop support materials for integrating skills with
academic content; to provide a programme of staff development to disseminate, debate and
distil the project model, methods and materials.

Available Products: Integrating Skills Development with Academic Content in Higher Education:
a guide to the work of the Hertfordshire Integrated Learning Project. This guide is primarily
intended to help curriculum designers and teachers (and educational developers working with
them) enhance the provision for skills development in their own degree programmes and
courses. Staff working in HEFCE funded institutions are free to use and copy any of the HILP
materials for teaching purposes provided the source of the materials is acknowledged and the
copyright holder (University of Hertfordshire) identified.

Project Time Span: October 1996 — March 2001

Further Information: HILP project, Department of Environmental Sciences, University of
Hertfordshire, Email: HILP@herts.ac.uk|

Internet Personal and Academic Records (PARSs), A collaborative project between the

Universities of Newcastle and Nottingham, http://info-pars.ncl.ac.uk/|

Project Aims: to develop C&IT tools, accessible via the Internet, designed to enable a range of
users within HE, from individual departments to whole institutions, to tailor the concept of PAR
systems to their specific needs, including transcripts and personal tutoring. By promoting HE-
centred approaches to recording student achievement, Internet-PARs will help universities to
participate in the national culture of lifelong learning envisaged in the Dearing Report.

Further Information: Angela Smallwood, Director of PADSHE Project, Department of English,

Nottingham University, Email: Angela.Smallwood@nottingham.ac.uk|

See also: Personal and Academic Development for Students in Higher Education (PADSHE)

project at http://www.nottingham.ac.uk/padshe/|

Liverpool Universal Student Interactive Database (LUSID), University of Liverpool,
http://lusid.liv.ac.uk|

Project Aims: to implement a World Wide Web based system to reflect upon and record the
outcomes of learning in a variety of contexts, including academic and non-academic activities.
The system will be used to record and reflect upon the progress of postgraduate students in the
first instance with further development to promote its use across the undergraduate population
of the institution, in particular, to reflect upon and record key skills development.

Available Products: LUSID consists of four main components: Recording; Skills Analysis; Action
Planning; CV construction and guidance. The core LUSID system is now available at no charge
to HEIs because its development is being funded by the DfEE.

Further Information: LUSID, Centre for Careers and Academic Practice, University of Liverpool,

Email: lusid-info@liv.ac.uk
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URLs

http://www.keyskillsnet.org.uk/supportpack/reference/welcome.html

An extensive bibliography on Key Skills plus links to related Web-sites.

http://www.leeds.ac.uk/educol/ncihe/|

National Committee for Inquiry into Higher Education (Dearing) report

http://www.niss.ac.uk/education/hefce/pub99/99 26.html|

Higher Education Funding Council for England’s Learning and Teaching Strategy

http://iwww.gaa.ac.uk/

Quality Assurance Agency for Higher Education

http://www.dfee.gov.uk/key/|

Department for Education and Employment Key Skills information.

http://www.qca.org.uk]|

Qualifications and Curriculum Authority

http://iwww .keyskillsnet.org.uk/|

Front Door to Key Skills: Key Skills in Higher Education Dissemination project.

http://keyskills.open.ac.uk/|

Open University's Key Skills Resource Pack.

http://www.soton.ac.uk/~cab1/]|

UK Earth Science Personal & Career Development Network

http://iwww.bris.ac.uk/Depts/Education/saphe/default.htm
Self-Assessment in Professional Higher Education (SAPHE). aims to develop, pilot and evaluate a

variety of self and peer assessment tools;.

http://www.humber.ac.uk/CALL/elen/
Extended Learning Environment Network (ELEN). The project will disseminate the use of a 'virtual
campus' learner management system complete with related materials in the areas of generic study

skills and specialised subject areas.

http://www.chelt.ac.uk/gdn/
Geography Discipline Network (GDN)

http://www.lgu.ac.uk/deliberations/graduates/index.cqi|

Deliberations: links to Key Skills information and resources.
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