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EXECUTIVE SUMMARY

This project on the development of new RIVPACS methodologies comprises a total of
ten separate work packages of which four received attention in earlier reports (Wright et
al. 1999, Clarke and Wright 2000). The current report presents the results of a further
four packages (numbers 2, 4, 8 and 13). The final two packages (9 and 12) will be
reported separately in Stages 4 and 5 reports respectively.

Package 2: Market evaluation of the p-test version of RIVPACS
by J F Wright

The development of a P-test version of RIVPACS III, primarily for purchase by
commercial organisations, is described. The package, which included the 1995
RIVPACS I1II software, various manuals and software support from the Institute of
Hydrology was launched in January 1997 at a cost of £2,200 + Value Added Tax
(VAT).

Uptake has been minimal (2 copies sold) with most potential buyers probably being
deterred by a combination of the price, the need for stringent field and laboratory
protocols and the fact that the current software is not particularly user-friendly.

However, enquiries from a range of educational establishments on the availability of
RIVPACS have been substantial, confirming our view that there would be a market for
a simplified and user-friendly version of the system for purchase at nominal cost (see
below).

Package 4: Development of educational tools based on RIVPACS
by J M Winder

The overall objective of this limited desk-study is to provide the Environment Agency
with the major options for future development of educational tools based on RIVPACS.
The Agency now has its own Education Section and the expertise to undertake a full
scoping study prior to any specific developments.

Initially, a review was undertaken of the main subjects at primary, secondary and
tertiary level where educational tools based on RIVPACS could be relevant.

A more detailed assessment of the need for, and relevance of, new educational material
was then obtained through liaison with the Communications Directorate of NERC and
more particularly through the National Education Programme Coordinator of the
Environment Agency. The procedures followed by the Agency when undertaking full
scoping studies, including broad educational principles, subject-specific considerations
and practical issues were all reviewed with respect to educational tools based on
RIVPACS.

This was followed by an attempt to provide sound advice on potential educational
products for which there is the greatest need. It is now clear that the first priority must
be to develop a user-friendly Windows version of RIVPACS, initially for use by the
Environment Agency, but also with the capability of being further modified. The
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creation of a web site would be an efficient way of making the new version accessible
to the Agency but would also enable customised versions with appropriate manuals to
be accessed by paying professional customers through the use of passwords.

Simplified and user-friendly versions of RIVPACS for use at the undergraduate level
and within secondary schools at both A and GCSE levels, could be delivered via the
same route together with ancillary products geared to the appropriate level. Below
GCSE level in secondary schools and within primary schools, the emphasis should be
on appropriate ancillary products aimed at National Curriculum Key Stages 1-4, with
only brief reference to RIVPACS or possibly a simple ‘play’ version of the system.

Foremost amongst the ancillary products would be development of an interactive on-
line key for identifying macroinvertebrates at Biological Monitoring Working Party
(BMWP) family level based on ‘LucID’. An ability to identify the fauna to the level of
BMWP families is essential when using RIVPACS and is an ideal route for introducing
the effects of organic pollution on stream fauna to undergraduates and school children.

A number of other ancillary products which meet the requirements of the National
Curriculum are also proposed. These include downloadable information for both
teachers and students relating to the habitats and life histories of macroinvertebrates,
illustrative material, sampling kit lists and simplified versions of field manuals and
sampling videos.

Whereas CEH would need to have major input to the development of the Windows
version of RIVPACS and a number of the ancillary products, it is clear that the
Environment Agency is best placed to undertake the full scoping study, interact with
computer software development companies and approach potential sponsors of the
educational products.

Finally, the report indicates how potential RIVPACS products would link to the policies
of the Environment Agency and integrate with and complement existing Agency
initiatives in the field of education.

Package 8: An appraisal of RIVPACS for evaluating trophic structure
by R T Clarke, J F Wright and J Davy-Bowker

RIVPACS currently offers a procedure for predicting the taxa to be expected at a good
quality site, that is, it provides information on the structure of the expected
macroinvertebrate assemblage. Benthic invertebrates play an essential role in food
webs, productivity, nutrient cycling and decomposition processes, and hence new
insights may result from considering the functioning of these complex assemblages of
organisms.

Schemes based on macroinvertebrate functional feeding groups (e.g. shredders,
scrapers, collector gatherers, collector filterers and predators) have often been used
alongside the ‘River Continuum Concept’ in an attempt to demonstrate progressive
changes in the relative importance of these functional feeding groups as environmental
conditions and available food resources change along the length of a river system.
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The 614 reference sites in the RIVPACS dataset provide a means of examining whether
there are meaningful Functional Feeding Group (FFG) patterns and downstream trends
across a range of high quality sites. If clear patterns were to be found, then they would
provide a baseline against which to assess FFGs from impacted sites and a new
viewpoint from which to interpret the cause of the stress.

All analyses were undertaken at family level so that log abundance data could be used.
Abundance data, rather than presence/absence data, is crucial to a study designed to
provide insights into the functioning of the system. Following a literature review, each
family in the RIVPACS dataset was assigned to one or more functional feeding groups
on a proportional basis. A dominant FFG was also assigned, but only used in some
preliminary analyses because the use of the proportional approach to assigning FFGs
was regarded as more realistic and robust. Procedures were then devised for calculating
the observed and expected relative abundance of the various FFGs by summing the log
abundance categories.

When the mean relative abundances of the five FFGs were examined in relation to
distance downstream using the 614 RIVPACS sites, the observed patterns were in broad
agreement with the predictions of the River Continuum Concept (RCC). That is,
shredders had their highest relative abundance in headwater streams (<5 km from
source), whilst scrapers increased very slightly downstream, peaking in the 41-84 km
downstream category. Collectors (gatherers and filterers) maintained a dominant and
relatively stable role downstream, except in the 85-203 km downstream category where
there was a slight increase in the gatherer filterer component. The predator category was
also very stable downstream, with only a very slight rise with increasing distance
downstream.

Overall, the mean relative abundances derived from the 614 RIVPACS reference sites
were 10% shredders, 27% scrapers, 30% collector gatherers, 10% collector filterer and
23% predators. These average percentages were approximately the same, regardless of
season.

Examination of the relative abundance of each FFG along the length of each of three
contrasting rivers in England and Wales provided some evidence of longitudinal
pattern, as expected in the RCC, but it also highlighted some unexpected between-site
variations. These may have been the result of discontinuities along the rivers which
impacted on food resources and hence FFGs. Alternatively, they could be a
demonstration of the limitations of the RIVPACS sampling technique, which is
designed to acquire maximum information for limited effort, without resorting to a very
time-consuming quantitative sampling programme.

Differences between the observed relative abundance of each FFG in the 35
TWINSPAN groups of the RIVPACS classification were shown to be statistically
highly significant. Despite this, the relative abundance of the five FFGs varied in a less
consistent manner with the environmental characteristics of the sites than the BMWP
indices and in particular ASPT. Hence, RIVPACS will be less effective at predicting the
expected relative abundance of FFGs than the expected value of BMWP indices.

Following this appraisal of the behaviour of the FFGs across the RIVPACS sites, it was
necessary to examine how the relative abundance of the FFGs varied with site quality.

R&D TECHNICAL REPORT E1-007/TR v



The 16 BAMS study sites (Furse et al 1995) were particularly useful because they
included different river types and also sites which differed in quality. In all cases,
replicated samples were available in each of three seasons, so sampling variability in
the relative abundance of the FFGs could be examined. Clearly, if sampling variability
is high, it will be difficult to detect differences between sites due to site quality and/or
site type.

Additional assessments of the response of the FFGs to site quality were made using
6016 General Quality Assessment (GQA) sites from the 1995 GQA survey. In both
datasets, the most striking trend was an increase in the relative importance of gatherers
at poor quality sites. The GQA dataset also demonstrated that there was considerable
variation in the relative abundance of any given FFG amongst sites of a given biological
quality.

It was therefore apparent that the relative abundance of the various FFGs varied only
weakly with the environmental characteristics of a wide range of high quality sites and
substantial differences in FFGs only occurred at very poor quality sites. These sites can
be recognised very effectively using the existing EQIraxa and EQIaspr approach. Thus,
there would be little to be gained at present by incorporating the facility to generate
expected FFGs in the next version of RIVPACS.

However, the proportional approach for designating family-level FFGs for Great
Britain, although relatively crude and subject to further improvement, may be of value
in other studies undertaken by the Environment Agency and their contractors. In
particular, the use of FFGs may have greater credibility where quantitative sampling
procedures involving numerical and/or biomass data are used to investigate spatial
change along a river system or temporal change at a site subject to periodic stress.

In future, there will be an increasing need to designate FFGs at the species level and
make these and other attributes more easily accessible for use in conservation and river
management.

Package 13: Evaluation of the use of RIVPACS in the context of
biodiversity and sustainability
by J F Wright

The objective of this scoping report is to assess the current role of RIVPACS in the
context of biodiversity and sustainability and determine whether its value may be
enhanced by minor developments within or alongside the current version of the system.

In 2001, the Environment Agency published ‘An Environmental Vision: The
Environment Agency’s contribution to a sustainable environment’ which includes a
consideration of nine separate themes. RIVPACS has some contribution to make to five
of these themes including: ‘a better quality of life’; ‘an enhanced environment for
wildlife’; ‘improved and protected inland and coastal waters’; ‘wiser, sustainable use of
natural resources’; ‘limiting and adapting to climate change’. The relevance of
RIVPACS to each of these themes is detailed in the current report.

The meaning of biodiversity is discussed at the genetic, species and community level
and this is followed by further background information on the recording and
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conservation of the freshwater fauna in the UK, including progress on the
implementation of the UK Biodiversity Action Plan.

RIVPACS contributes to the field of sustainability and more specifically to the topic of
biodiversity in two main ways. First, by providing a system for the appraisal of site (or
habitat) quality and second, by offering a listing of the observed (and expected) taxa at
a site.

Since 1990, the Observed/Expected ratios derived by RIVPACS and based on BMWP
family-level data have been used for the biological appraisal of site quality in national
quinquennial surveys and also in local monitoring programmes. As biodiversity issues
assume a higher profile, there will be an increasing need for family or species level
identifications at selected sites. Hence, there will be a future need to automate the
calculation of O/E ratios at family and standardized species level, in line with the
procedures currently available at BMWP family level.

RIVPACS predicts taxonomic composition by providing a listing of taxa for a given site
at the chosen taxonomic level (species, family or BMWP family) for comparison with
the fauna observed at the site. Given that biodiversity issues require species-level data,
the provision of additional information on the status of each species would be
beneficial. The species level printouts could be modified to include the frequency of
each species in the 614 site reference dataset (to distinguish common from infrequent
lotic species) and all species with Red Data Book or Nationally Scarce status could be
flagged.

Before these and other potential changes are incorporated into RIVPACS, there is an
urgent need to develop a more user-friendly Windows version of the system. In future,
the benefits of having RIVPACS accessible on a CD-ROM or via the World Wide Web,
with access operated via a password system, may also become compelling. If these
proposals are accepted, then the provision of supplementary information would be
simplified. This could include dot maps giving the geographical distribution of the
RIVPACS species together with information on their environmental ranges.
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1. INTRODUCTION

1.1 Programme of Work for Stages 1 and 2

Research and Development (R&D) Project E1-007, which started in January 1998,
includes ten separate work packages, the majority of which are desk studies designed to
investigate potential developments and improvements to RIVPACS. The time allotted
to each package varied from one to two years. To date, four packages have been
completed and reported as Stage 1 R&D Technical Report E71 (Wright et al 1999) and
Stage 2 R&D Technical Report E124 (Clarke and Wright 2000).

Note that the Package numbering system is as given in the contract specification.

The Stage 1 report presented an account of progress with Packages 5 and 6 and gave the
final results for two scoping studies (Packages 3 and 10).

Package 5. An International Workshop on RIVPACS, attended by approximately
60 participants from 22 countries took place at Jesus College, Oxford, in September
1997. Time was allotted within this package for editorial work by J F Wright and M T
Furse on the manuscripts presented by Workshop contributors. This resulted in the
publication in June 2000 of a 24 chapter book by the Freshwater Biological Association
on the RIVPACS approach. Details are given below:

Wright, J F, Sutcliffe, D W and Furse M T. (2000) (Eds.) Assessing the biological
quality of fresh waters: RIVPACS and other techniques. Freshwater Biological
Association, Ambleside, 373pp.

Package 6. Development of the use of abundance data for biological quality assessment
was undertaken over a two-year period. Interim results were presented in Wright et al
(1999), and the package was completed and reported at the end of the second year in the
Stage 2 report. Details are given below:

Clarke, R T and Wright J F (2000) Testing and Further Development of RIVPACS.
Package 6. Development of the use of abundance data for biological quality assessment:
Testing and assessment of new abundance-based indices. R&D Technical Report E124.
Environment Agency, 95pp.

Package 3. This one-year scoping study to re-evaluate methods for collecting
RIVPACS samples from deep waters was reported in Wright ez al (1999).

Following the scoping study, the Environment Agency commissioned a separate field
study to compare the effectiveness of three sampling devices for collecting
macroinvertebrates in deep watercourses and recommend standard sampling protocols
for deep-water sites. This project is complete and has been reported in:

Bass J A B, Wright J F, Clarke R T, Gunn R J M and Davy-Bowker J, 2001.
Assessment of sampling methods for macroinvertebrates (RIVPACS) in deep
watercourses. R&D Technical Report E134. Environment Agency, Bristol. 52 pp plus
two Appendices.
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Package 10. This one-year scoping study to consider the development of a RIVPACS
methodology for canals was also reported in Wright et a/ (1999).
1.2 Stage 3 Programme of Work

Of the remaining six packages, four are presented in this report, and the other two will
be issued as separate reports at a later date. The details of these packages are as follows.

First, the four packages included within this report:

Package 2. Market evaluation of the B-test version of RIVPACS (Year 3)

Package 4. Development of educational tools based on RIVPACS (Year 3)

Package 8. An appraisal of RIVPACS for evaluating trophic structure (Years 2 and 3)

Package 13. Evaluation of the use of RIVPACS in the context of biodiversity and
sustainability (Year 3).

The remaining two packages (numbers 9 and 12) are as follows:

Package 9. An evaluation of procedures for acquiring environmental variables for use
in RIVPACS (Years 2 and 3) Stage 4 R&D Technical Report E1-007/TR1.

Package 12. Development of a dynamic model to predict the biological consequences
of changes in water quality. (Years 2 and 3) Stage 5 R&D Technical Report El-
007/TR2.

The progress of this final package has been slowed by significant difficulties relating to
some datasets required for the work. These difficulties have been outside of our direct
control and therefore some delay is anticipated before Package 12 appears as a separate
Stage 5 report.
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2. MARKET EVALUATION OF THE B-TEST VERSION OF
RIVPACS III
BY J F WRIGHT

2.1 Introduction

In the original specification, this package was always seen as a minor item, with just
£1K allotted. In view of the fact that the market for RIVPACS III has proved to be very
small, the project manager has indicated that the original specific objectives were too
detailed and that a minimal report is required.

2.2 Objectives

The overall objective was as follows:

‘To produce a report on the development and market evaluation of the B-test version of
RIVPACS III.

The specific objectives (modified from the original specification with the agreement of
the nominated officer) were as follows:

1. To describe the development needed to produce the B-test version of RIVPACS
1.
2. To describe the publicity material and marketing procedures used by the

Institute of Hydrology in marketing the -test version of RIVPACS III.

3. To indicate the range of organisations expressing interest in the purchase of the
B-test version of RIVPACS III and the reasons why they decided not to
purchase.

4. To provide basic information on the organisations which purchased RIVPACS

IIT and on the subsequent training workshop.
2.3 Development of the 3-test Version of RIVPACS III

The development of RIVPACS III was completed in late 1995, and at that time it was
only available for use by the Institute of Freshwater Ecology (IFE), the Environment
Agency, the Scottish Environment Protection Agency and the Department of the
Environment for Northern Ireland (DOE(NI)). However, both the Institute of
Freshwater Ecology and the Environment Agency were aware that there was an interest
in access to the RIVPACS software from a variety of sources, including commercial
organisations and educational institutions such as Universities, colleges and even
schools who saw the potential of the system as a teaching aid.

Prior to the development of the [-test version of RIVPACS III, commercial
organisations only had access to RIVPACS by subcontracting their requirement for
RIVPACS predictions to the IFE and this had happened on a small number of
occasions. Discussions took place within the IFE, more widely within NERC, and also
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between the IFE/NERC and the Environment Agency on possible future commercial
exploitation of the RIVPACS software. In reality, the current software is somewhat
dated and not particularly user-friendly, and ideally there would be merit in developing
a windows version with user-friendly procedures for data-input and presentation of
results. However, at that time, this was regarded as a substantial and time-consuming
task and in the meantime, it was important to satisfy a perceived, if limited, need for a
pre-commercial version of the RIVPACS III software for purchase by commercial
firms.

By the summer of 1996 most of the work to be undertaken before release of the
software had been identified and detailed discussions had taken place between the IFE
and the Environment Agency. An early decision related to the inclusion or otherwise of
the separate module for Northern Ireland. The DOE(NI) were consulted on this issue
and decided that they did not want the module for Northern Ireland included within the
package. Hence, development went ahead on the Great Britain (GB) module only.

The RIVPACS III software itself was put onto disc in a compressed form, tested and
identified with appropriate logos and labels. A number of minor amendments were
made to the RIVPACS III software manual and new copies were produced. The IFE
also produced a booklet with practical sessions on RIVPACS III to help users get
started. The procedures manual, which describes the standard methodologies for
collecting and analysing RIVPACS samples, was essentially the same as the manual
produced by the Environment Agency. Once copies of the software and manuals were
ready, they were delivered to the Institute of Hydrology at Wallingford, who agreed to
undertake the marketing of the product.

24 Marketing of the -test Version of RIVPACS III

Prior to the launch of the B-test version of RIVPACS in January 1997, a number of
additional actions and decisions were taken. First, a publicity leaflet advertising the
availability and key features of the software and the accompanying items was produced.
The format was based on that used for previous software products marketed by the
Institute of Hydrology (IH). Second, the normal price for the software, accompanying
manuals and one year's software support from the Institute of Hydrology was set at
£2,200 plus VAT. Further copies could be purchased at a lower price, but there would
not be an educational discount because, at some later date, a separate educational
version would be produced. Third, a separate leaflet was produced recommending that
those purchasing the software should undertake a one-day accreditation course at the
IFE River Laboratory before using RIVPACS III for commercial purposes.

In January 1997, a software exhibition was held at the IH office, Wallingford, at which
Mrs K Symes of the IFE River Laboratory was present to answer questions from
potential customers. A number of people expressed interest in the product and took
away publicity material.

Two years later, in February 1999, a mailshot, describing the availability, uses and cost

of RIVPACS III was sent out to 150 Environmental Consultancies throughout Great
Britain.
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2.5 Uptake of the -test Version of RIVPACS III

There has been a steady stream of enquiries regarding the availability of RIVPACS in
the form of letters, e-mails and telephone calls, both before and since the launch of the
B-test version of RIVPACS III. A majority of the enquiries from within the United
Kingdom (UK) have come from University and College lecturers hoping to acquire or
purchase the software at minimal cost for teaching purposes. Invariably, the limited size
of their teaching budgets prevents them purchasing the software. However, they
frequently express considerable interest in the possibility of a more user-friendly
educational version of the system at a nominal cost in the future. The remaining
enquires have encompassed research organisations, study centres and a range of
environmental consultants. Again, some organisations have assumed that the software
would be available at a nominal price, or even downloadable from the internet.

A number of additional enquiries have come from abroad, including, for example, the
Netherlands, Germany, Italy and the USA. In these cases it has been important for us to
point out that RIVPACS III is designed for use within the UK and although the
principle of RIVPACS and the reference condition is widely applicable, each region
requires information on local reference sites in order to develop an appropriate
prediction system.

In practice, just two copies of RIVPACS III have been purchased since the decision to
make the system more widely available. One copy was purchased by Zeneca Ltd for use
by their staff based at the Brixham Environmental Laboratory. A second expression of
interest in RIVPACS III came from the Freshwater Biologist at the Isle of Man
Government Laboratory, who wanted to utilise the same procedures for assessing the
biological quality of rivers as used throughout the UK. In this second case, it was clear
that it would not be appropriate to use the GB module, as in the B-test version of
RIVPACS III. Instead, permission was sought and granted, by the Environment and
Heritage Service in Northern Ireland, for the Northern Ireland module to be used from
the original version of RIVPACS III. Clearly, in the absence of local reference sites for
the Isle of Man, the predictions cannot be expected to be as reliable as in Northern
Ireland, but they will be more reliable than predictions based on the GB module, simply
because both the Isle of Man and Ireland have a restricted freshwater fauna compared to
Great Britain.

Staff from both Zeneca Ltd and the Isle of Man Government Laboratory attended a one-
day accreditation course at the IFE River Laboratory covering field procedures,
laboratory protocols and hands-on experience in the use of the RIVPACS III software.

2.6 Conclusions

In marketing the B-test version of RIVPACS III, along with the accompanying manuals,
software support and accreditation course, the IFE was fulfilling what it regarded as an
obligation to make the system more widely available for purchase by environmental
consultants. It was accepted by both the IFE and the Agency, that this initial version had
not been optimised for the commercial market and that this prototype, involving
minimal change to RIVPACS III as developed for the Environment Agency in late
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1995, would be used to sound out the market. The purchase price, whilst substantial,
was not unreasonable when viewed in relation to the long-term development costs and
the fact that an environmental consultancy with access to RIVPACS could, in theory,
recoup the purchase price and make a substantial profit if it won contracts requiring the
use of RIVPACS predictions. In the event, it appears that most potential buyers were
probably deterred by factors which included the price, the stringent field and laboratory
protocols required and the software itself which is not very user-friendly compared with
most modern windows-operated systems.

The separate question of developing an educational version of RIVPACS is being
addressed in chapter 3.
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3.  DEVELOPMENT OF EDUCATIONAL TOOLS BASED ON
RIVPACS
by J M WINDER

3.1 Introduction

RIVPACS (River Invertebrate Prediction and Classification System) is a software
package developed by the former Institute of Freshwater Ecology (now Centre for
Ecology and Hydrology). The use of communities of macroinvertebrates in surveillance
and monitoring of freshwater is well-established (Cairns & Pratt 1993; Hellawell 1986;
Rosenberg & Resh 1993). The primary application of RIVPACS is to assess the
biological quality of rivers within the United Kingdom. RIVPACS offers site-specific
predictions of the macroinvertebrate fauna to be expected in the absence of major
environmental stress (Wright 2000). The expected fauna is derived by RIVPACS using
a small suite of environmental characteristics. The biological evaluation is then
obtained by comparing the fauna observed at the site with the expected fauna.

The RIVPACS programme could be of value, not only to professionals, but also in the
wider field of education. Hence in 1995, a detailed specification for this package of the
RIVPACS development programme was drawn up. At the time, the Education Section
within the Environment Agency was in the process of being established and had not
decided upon strategies and policies. A consequence of this set of circumstances has
been that the original specification was unrealistic in terms of what was appropriate for
CEH Dorset to undertake. In addition, the financial constraints on this package also
limited the scope of the study. Subsequent to the production of the original
specification, the Education Section developed methodologies and expertise that would
enable it to routinely undertake such scoping studies as required by the Environment
Agency for the development of educational tools based on RIVPACS.

In the early part of 2000, Dr R Dines took over from Mr B Hemsley-Flint as Project
Manager for Phase 3 of the Testing and Further Development of RIVPACS —
Development of new RIVPACS Methodologies. A Progress Meeting was held on
11 July 2000 attended by Dr R Dines and Ms P Mardon of the Environment Agency and
staff from CEH Dorset. At this meeting the shortcomings of the original specification
for Package 4 (Development of educational tools based on RIVPACS) were recognised.
It was agreed that the specific objectives should be revised, following the main items in
the schedule, together with the best, but easily available guidance to likely costs.

3.2 Objectives
The overall objective was as follows:
‘To produce a desk-study report entitled ‘Development of educational tools based on

RIVPACS’ which outlines the major options for future consideration by the
Environment Agency’.
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The revised specific objectives were:

1. To review the main educational subjects which could be addressed by
RIVPACS from primary school to University level and the potential range of
educational material which could be produced.

2. To liaise with the Education Section of the Environment Agency and the NERC
and document the procedures used within the Environment Agency when
undertaking full scoping studies designed to assess the need for and relevance of
new educational material.

3. To make a judgement on the potential educational products for which there is
the greatest need, and provide guidance on the likely costs, development times
and potential developers.

4. To review the extent to which potential RIVPACS products link to the
educational strategies of the Environment Agency and could be integrated with
existing educational material.

33 Objective 1

To review the main educational subjects which could be addressed by RIVPACS from
primary school to University level and the potential range of educational material
which could be produced.

3.3.1 Main educational subjects
Primary and secondary level education

There are various sources where it is possible to obtain detailed information about the
main educational subjects which could be addressed using RIVPACS. These include
both hard copy and Internet sources. The most important source of information is the
National Curriculum. A hard copy can be obtained from Regional Environment Agency
libraries, or can be downloaded from the web site at http:/ www.nc.uk.net/.

The National Curriculum is necessarily very detailed; this means that it is not always
easy to quickly look up specific areas of interest. For this reason the Environment
Agency Education Section has produced The Concise Curriculum. These fact sheets and
booklets highlight particular areas of the curriculum, which are relevant to Environment
Agency work and give a brief background that enables the delivery of targetted
messages to pupils, teachers and Agency staff.

The main subjects in the curriculum to which educational tools based on RIVPACS
could be relevant are science, geography, information and communication technology,
English and numeracy. [For further details of curriculum requirements in the main
subject areas see below. ]

Included with the Concise Curriculum is the Simple Schools Education Guide which

provides the age groups in the different Key Stages; the types of schools; the ages in the
year groups within the key stages; the examination years; the subjects studied at each
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key stage. It also states that ‘unless specific qualifications are available and selected in
environmental studies at General Certificate of School Education (GCSE) or A-level
(e.g. earth sciences), the Environment does not have its own subject area in the
curriculum’. At Key Stages 1, 2 and 3 Environmental topics are found predominantly in
the Geography curriculum but also in Science. However, there are also opportunities for
the environment to feature in other subjects such as English (e.g. through drama), Art
and Design (e.g. designing sculpture from recycled materials) and Maths (e.g. through
water quality sampling and data handling).

Also included with the Concise Curriculum is Working with schools by C Jones,
produced by the Community Education Development Centre with the Department for
Education and Employment and Marks & Spencer (ISBN 0 947607 38 2). This
document aims to help busy people in industry and commerce find out about the
education system quickly and easily so that they can make an effective contribution. It
is a comprehensive guide to school-business partnerships for business people who want
to develop effective contacts with schools and is divided into two parts: ‘Understanding
schools’ and ‘Taking Practical Action’. The first part covers what teachers do, the
different types of school, how schools are organised, what schools teach, understanding
school inspection, understanding qualifications, and making effective contact with
schools. The second part contains a step-by-step guide to developing a policy, and
sections on work experience, careers programmes, sponsorship, industrial governors,
Compact*, teacher placement service, Young Enterprise and mentoring.

*A Compact agreement is one set up between a group of students, the schools they
attend and local companies, in order to provide additional support to young people,

especially those for whom the transition from school to the world of work is likely to be
difficult.

Also included with the Concise Curriculum is Supporting sustainable development
through educational resources — a voluntary code of practice by the Council for
Environmental Education, Department for Education and Employment and Department
of the Environment, Transport and Regions. (DfEE Crown Copyright 1999). This sets
out ten principles of good practice when producing educational resources.

The National Curriculum Key Stages 1 to 4 requirements cover both primary education
and secondary level education up to GCSE. The subjects to which RIVPACS could be
applied include Science, Geography, Information and Communication Technology,
Literacy, Numeracy and Citizenship.

At the higher level of secondary education, after the GCSE stage, and leading to the
qualifications of AS and A level GCE the main subjects to which RIVPACS could be
relevant include Biology, Geography, Environmental Science, Computing and
Information Technology. Details of the specifications for these subjects can be found on
the Qualifications Curriculum and Assessment web site http://www.gca.org.uk and as
follows:
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Biology http://www.aqa.org.uk

Biology/Biology (Human) A http://www.aqa.org.uk/qual/gceasa/bioA.html
Biology B http://www.aqa.org.uk/qual/gceasa/bioB.html
Geography http://www.aga.org.uk

Geography A http://www.aqga.org.uk/qual/gceasa/geoA . html.
Geography B http://www.aqa.org.uk/qual/gceasa/geoB.html
Environmental science http://www.aqa.org.uk/qual/gceasa/env.html
Computing http://www.aqga.org.uk/qual/gceasa/comp.html
Information & technology http://www.aqa.org.uk/qual/gceasa/inf.html

Tertiary level education

In addition to schools teaching at primary and secondary level there are about sixty
Further Education Colleges in the UK. These establishments straddle the boundary
between secondary and tertiary level education. They prepare students for GCSE, AS
and A Level subjects as well as other more vocational qualifications including Higher
National Certificates and Higher National Diplomas. These colleges are listed by the
Universities and Colleges Admissions Service (UCAS) on their web site at
http://www.ucas.com/. Further Education Colleges offer courses in Applied
Environmental Science (2), Biological science (1), Biology (54), Applied Biology (15),
and Ecology (30) in which subjects educational material based on the RIVPACS
programme could be applied.

At the tertiary level of education there are 259 universities and university colleges.
These are listed on the web site: http://www.england.thecountry.com/universities.htm.

The University prospectuses describing the courses available for study can be found on
the UCAS web site at http://www.ucas.com/. Subjects to which RIVPACS might be
relevant include the following (although there may be some overlap or cross-
referencing in the courses: applied environmental science (87 courses); aquatic (10);
biodiversity (3); biogeography (1); biological science (2631); biology (1754); biology
applied (1); combined science (275); conservation (299); country (8); country planning
(292); countryside (120); ecology (235); ecosystems (5); environmental (2091);
environmental biology (159); environmental conservation (18); environmental
management (236); environmental pollution management (2); environmental pollution
science (25); environmental protection (16); environmental quality (1); environmental
science (1586); environmental studies (520); environmental sustainability (2);
environmental systems (5); freshwater ecology; habitat (5); and water (121).

3.3.2 Potential range of educational material

RIVPACS could be exploited to develop a diverse range of materials to meet specified
educational needs at different levels. Potential products could be books, leaflets,
posters, slides, videos, CD-ROMs, floppy discs, DVDs, web site, activity kits, teachers’
notes and handouts, activities, and ancillary materials — e.g. a taxonomic key at BMWP
family level, or combinations of materials. Details concerning those materials for which
it is considered there is the greatest need, are given later in Objective 3.
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34 Objective 2

To liaise with the Education Section of the Environment Agency and the NERC and
document the procedures used within the Environment Agency when undertaking full
scoping studies designed to assess the need for and relevance of new educational
material.

There are three stages in assessing the need for, and relevance of, new educational
material. These are:

. firstly, the broad educational principles
o secondly, the detailed subject-specific considerations and
. finally, practical issues.

3.4.1 Broad educational principles with some examples

This section covers some of the more general educational principles, particularly with
regard to the application of educational material to the subjects of biodiversity and
education for sustainability, which generally supersede the formerly studied area known
as environmental science. Educational tools based on the RIVPACS programme would
need to relate to these major concepts within subject areas such as science and
geography. These subjects continue to provide opportunities for teaching and learning
about environmental change alongside sustainable development as themes within

Curriculum 2000. It is in these subjects that it is possible to see a role for educational
tools based on RIVPACS.

TEC 2000 Conference
(Contact details for organisations mentioned below are given at the end of the section)

The importance of teaching about environmental change, and methodologies by which
this might be achieved, was the subject of a conference called TEC 2000 — Teaching
Environmental Change (http://www.nmw.ac.uk/tec2000/) held at The Royal Society in
London on 27 October 2000. This conference dealt with the need to communicate and
educate about environmental change, particularly through the use of electronic media.
Presentations were given on assessing educational needs and describing initiatives and
methodologies produced by various organisations. The conference was aimed at an
audience of teachers, representatives of teaching associations, curriculum advisers and
scientists with an interest in promoting the teaching of environmental change in schools.
The objectives of the conference were:

o to promote the teaching of environmental change in schools;

o to demonstrate computer-based tools developed to facilitate learning about
environmental change; and

. to steer the development of teaching aids by research and monitoring
organisations.
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Educating the public about science and environmental issues is considered an area of
high priority within the Environment Agency and the Natural Environment Research
Council.

Environment Agency

The Environment Agency has a network of Regional Education Officers under the
guidance of a National Education Programme Co-ordinator. The Agency has also
developed educational resources including a web site (http://www.environment-
agency.gov.uk/education/), the Riverside Explorer CD-ROM, and the Greener Futures
CD-ROM. Their Education on the Internet initiative is designed for schools, further and
higher education. It provides ideas for activities, is interactive, has partnership and
awards information, and is available in either English or Welsh versions.

The Riverside Explorer CD-ROM deals with how rivers shape the land, describes river
wildlife habitats, allows students to practice their own survey, provides a glossary of
terms and key words, and provides teacher support notes together with case studies and
worksheets.

The Greener Futures CD-ROM is the result of a partnership project involving
Peterborough Environment City Trust and Cambridgeshire Environment Education
Service. It is a lifestyles audit, recording data by area as an indicator of key
environment issues as a means of monitoring change. The lifestyle audit comprises a
pupil questionnaire, family questionnaire, interactive games, and data interpreter. The
results from the audit have local and national implications for shaping environmental
policies.

Natural Environment Research Council

Ms S Anderson of the Communications Directorate at the Natural Environment
Research Council (NERC) spoke at TEC 2000 about the role of the organisation in the
public understanding of science, while B Knowles presented a poster display on the
educational role of the organisation. NERC supports research on issues including
biodiversity, environmental risks and hazards, global change, natural resources, and
pollution. The NERC schools programme comprises three main elements: the Crest
Award scheme, Researchers in Residence and the schools liaison network. The
RIVPACS programme relates directly to environmental change because it is an
important means of assessing water quality and monitoring change in UK rivers through
an examination of the macroinvertebrate fauna in relation to environmental features.
Ideas for the development of educational tools based on the RIVPACS programme (as
outlined below in Objective 3) would be outside the existing educational schemes in
which NERC participates but these schemes could nonetheless enhance the use of an
educational RIVPACS package.

The pressure to move schools, the curriculum and communities away from
environmental education towards education for sustainable development was discussed
by A Reid of the University of Bath at the TEC 2000 conference.
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Pupil Researcher Initiative

The Pupil Researcher Initiative (PRI) is a major UK school science curriculum project
supported by the Engineering and Physical Sciences Research Council (EPSRC) and the
Particle Physics and Astronomy Research Council (PPARC) and managed by the Centre
for Science Education at Sheffield Hallam University. PRI aims to raise pupil
motivation and achievement in science particularly in investigative and ICT skills and
increase the interaction between schools and the science and engineering research
community. To achieve these aims PRI has three main areas of activity: producing
curriculum activities and materials; promoting events to celebrate the science
achievements of pupils; and mobilising the science and engineering research
community to support science education.

The components of PRI designed to achieve these aims include:

1. Curriculum materials that cover essential syllabus content but also provide
motivating contexts based on real research scenarios that present pupils with a
realistic image of what science and engineering is all about. Pupil research briefs
(PRBs) aim to put the student in the role of researcher, to provide active learning
approaches, together with context and scenario based learning, by providing
opportunities for teaching investigative skills and opportunities for pupils to
develop scientific capability;

2. Researchers in Residence: PhD student placements in secondary school science
departments to support investigative work and the development of good scientist
role models for pupils;

3. “Express Yourself” Science conferences: pupil conferences with the pupils
attending poster sessions and workshops where they present investigation
reports to their peers and professional researchers; and

4. PRI web site www.shu.ac.uk/pri: this contains a wealth of information about the
project and its components including new learning resources, PRISM-Online
(the PRI pupil journal), networking opportunities (school-to-school and school-
to-researcher) and up-to-date project information.

It is possible to see how a RIVPACS educational package could be used to fulfil some
of these aims and initiatives, and also to learn from the Pupil Researcher Initiative ways
in which it could be used — for example, by researchers in school using RIVPACS.

British Educational Communications and Technology Agency

Information and communications technology can help pupils by enhancing enquiry
skills, providing access to sources, developing understanding, providing access to
perspectives, and contributing to pupil awareness of ICT in society. There is also a
requirement in the National Curriculum to use information and communications
technology. The British Educational Communications and Technology Agency
(BECTa) is a Government Agency responsible for Information and Communications
Technology in education. Development of an educational package based on the
RIVPACS software thus meets needs for educating all sectors of the public about
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environmental concerns while affording an opportunity to familiarise with computer
technology and its application in science.

Association for Science Education

The Association for Science Education is for teachers, advisers, technicians,
industrialists and others contributing to science education. It promotes, supports and
develops science education from primary through to tertiary levels. It is independent in
its thinking and in its finance. It is a registered charity, financed by members’
contributions and receives no government funding. It provides a forum for the views of
members on science education issues through its regional and national committee
structures. Those in authority and in government, industry and Local Education
Authorities frequently and regularly consult ASE. Among its many functions it supports
relevant curriculum support materials. It provides ASE Inset (In-service Training)
Services 2000/2001. Inset days are a useful and recommended way in which teachers
can take time out from the classroom to attend short training courses, workshops or
demonstrations of new or developing educational support materials. Assessing what
products teachers really need to deliver curriculum requirements, and allowing teacher
input at the development stage of new educational products ensures that the educational
tools are appropriate, relevant and required.

ASE also runs the on-line SciShop, which is a resource area to support teachers and
students in KS3 Science. The resources are related to specific learning objectives of the
KS3 National Curriculum. The Editors of SciShop will be pleased to accept ideas and
new resources for inclusion in the database. There is a possibility that a wider market
for educational tools based on RIVPACS could be reached by uploading material onto
one of the SciShop servers.

Council for Environmental Education

Finally, the Council for Environmental Education, in collaboration with the Department
for Education and Employment and the former Department of the Environment,
Transport and the Regions, has written a voluntary code of practice for producing
education resources entitled Supporting sustainable development through educational
resources — a voluntary code of practice (DfEE Crown Copyright 1999). It provides ten
principles of good practice, in order to ‘raise standards of educational resources
designed to support education for sustainable development’. These are:

Content (what resources contain)
o Principle 1: Principles of sustainable development. Resources should foster
understanding of the principles of sustainable development and the aims and

significance of Agenda 21 (1992).

. Principle 2: Integrity. Any information and data provided should be accurate,
current and verifiable.
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o Principle 3: Balance. When purporting to give a balanced account of an issue,
resources should accurately reflect the broad range of informed opinion on the
subject.

o Principle 4: Values and attitudes. Resources should help people to explore
values and develop responsible attitudes in relation to their fellow citizens and
the environment, from local to global level.

o Principle 5: Knowledge and skills. In addressing environmental and
development issues, resources should help develop the knowledge, skills and

competencies to enable people to participate effectively in their resolution.

. Principle 6: User-centred approach. To ensure maximum take-up, resources
should be easy to use and appropriate for the intended audience.

Process (how the resources have been developed)

o Principle 7: Need. Producers should be able to demonstrate there is an identified
need for the proposed resource.

o Principle 8: Development. Producers should ensure that the development of the
resource is inclusive, participative and has drawn on appropriate educational
expertise.

o Principle 9: Production. Producers should demonstrate that the production

process has followed best sustainable practice wherever possible.

o Principle 10: Promotion and distribution. Producers should consider the
implications of promotion and distribution from the outset and ensure that they
are effective, appropriate and accessible.

Detailed guidance statements are provided for each principle.
CONTACTS FOR THE ABOVE MENTIONED ORGANISATIONS

Environment Agency

National Education Programme Co-ordinator, The Environment Agency, Block 1,
Government Buildings, Burghill Road, Westbury-on-Trym, Bristol, BS10 6BF, Phone
0117914 2824, Fax 0117 914 2606.

Regional Education Co-ordinator, Environment Agency, Anglian Region, Kingfisher
House, Goldhay Way, Orton Goldhay, Peterborough, PE2 5ZR.

Natural Environment Research Council
Natural Environment Research Council, Communications Directorate, Polaris House,
North Star Avenue, Swindon, SN2 1EU, Phone: 01793 411500, Fax: 01793 411501,

www: http://www.nerc.ac.uk.
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Universities
University of Bath, Department of Education, Bath, BA2 7AY; Phone: 01225 826225;
Fax: 01225 826113; www: http://www.bath.ac.uk/ Departments/Education.

Pupil Researcher Initiative
Centre for Science Education, Sheffield Hallam University, City Campus, Sheffield, S1
1WB. Phone: 0114 225 4876.

British Educational Communications and Technology Agency

Head of Curriculum and Institutional Development for Schools, The British Educational
Communications and Technology Agency (BECTa), Millburn Hill Road, Science Park,
Coventry, CV4 7]JJ; Phone: 024 7641 6994; Fax: 024 7641 1418; www:
http://www.becta.org.uk.

Association for Science Education
The Association for Science Education, College Lane, Hatfield, Herts, AL10 9AA; ASE
HQ Telephone: 01707 283000; www: http://www.ase.org.uk/

ASE Inset (In-service Training) Services 2000/2001 Tel: 024 7669 0053, Fax: 024
7669 0726.

Council for Environmental Education
CEE, 94 London Street, Reading, RG1 4S], http://www.cee.org.uk

3.4.2 Subject-specific considerations

This section indicates potential links between RIVPACS and associated ideas or
materials on the one hand and primary and secondary level curricula at Key Stages 1 — 4
(including GCSE), and specifications for AS and A level GCE.

Primary and secondary education to GCSE level (age 5 to 16 years)

“It 1s important to ensure that the National Curriculum guidelines are referred to, and
included, in any method of delivery to the formal education sector (e.g. Direct
involvement, production of education resources, INSET (In-service Training) for
teachers, field trips) to make most efficient use of time for teachers, and no less, for the
Agency’s own time and financial resources.” (The Concise Curriculum - Introduction)

The National Curriculum states the requirements for each subject and key stage. This
information is summarised in the Environment Agency’s Concise Curriculum.
Programmes of work regarding what pupils should be taught at each key stage are
tabulated in the Concise Curriculum.

Science, for example, is an obvious area to which RIVPACS is relevant. In this
particular section the requirements at each Key stage are outlined. We are told that
pupils should gain knowledge, a variety of skills and understanding through the subject
of science at key stages 1- 4 (5-16 years). They will:
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o gain knowledge of ‘the cultural significance of science and world-wide
development’; ‘phenomena and events in the world around them’ and means of
‘scientific method’;

. gain ‘questioning, developmental and evaluative’ skills as well as initiating
critical and creative thought; and

o gain understanding of ‘major scientific ideas which contribute to technological
change’ and how ‘issues may affect their own lives, the direction of society and
the future of the world’.

Throughout all four key stages (KS 1-4) for Science, the National Curriculum states that
pupils should make progress in scientific enquiry, life processes and living things,
materials and their properties, and physical processes. Of these, scientific enquiry, and
life processes and living things are most relevant to a RIVPACS educational package.

At all Key Stages from 1 to 4, scientific enquiry deals with ideas and evidence in
science, and the development of investigative skills including planning, obtaining and
presenting evidence, and considering and evaluating evidence. Similarly, under the
heading of life processes and living things, pupils must examine life processes, humans
and other animals, variation and classification, and living things and their environment.

Some of the specifications in the full National curriculum for Science are of particular
relevance if the anticipated RIVPACS educational package incorporates a web site, CD-
ROM or computer-based identification key. It should be noted in Sc2 Life processes
and living things (p 24) under the heading Variation and Classification it is stated that
pupils at Key Stage 2 (children 7-11 years) should be taught to make and use keys, how
locally occurring animals and plants can be identified and assigned to groups, that the
variety of plants and animals makes it important to identify them and assign them to
groups. It is also noted that this provides an ICT opportunity where pupils could use a
branching database to develop and use keys. By Key stage 3 (11-14 years) (National
Curriculum p 28) pupils should be taught about environmental and inherited causes of
variation within a species, and to classify living things into the major taxonomic groups.

Under the heading of Living things in their environment the National Curriculum says
that Key Stage 2 pupils should be taught about ways in which living things and the
environment need protection. Within this section pupils should learn about adaptation —
about the different plants and animals found in different habitats, and how animals and
plants in two different habitats are suited to their environment. This provides an ICT
opportunity in which pupils could use video or CD-ROM to compare non-local habitats.
By Key Stage 3, pupils should be taught about ways in which living things and the
environment can be protected and the importance of sustainable development; that
habitats support a diversity of plants and animals that are interdependent; how some
organisms are adapted to survive daily and seasonal changes in their habitats; and how
predation and competition for resources affect the size of populations.

At Key stage 4, involving children from 14 to16 years, (Science Single p 37, Science

Double p 46) RIVPACS may be relevant to the curriculum in most of the Scl Scientific
Enquiry, Sc2 Life Processes and Living Things, and some areas of Variation,
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Inheritance and Evolution, and of Living Things in their Environment under Adaptation
and Competition but the application of RIVPACS based educational tools may be less
appropriate than at earlier Key stages 1 — 3. Many of these parts of the curriculum could
be developed as add-ons related to the RIVPACS package.

Similarly the curricula for the other main subjects are dealt with. However, the
application of a RIVPACS educational package to other subjects such as geography,
literacy, numeracy, and citizenship is less relevant and more peripheral than in the
subject of science.

Secondary level education to AS and A level (age 16 to 18 years)

School education for pupils above the age of sixteen years is no longer governed by the
requirements of the National Curriculum but is geared towards the acquisition of
qualifications based on examination syllabi (now referred to as specifications) set out
by the newly unified Examining Boards. These examinations lead to AS and A level
qualifications. Details of the specifications for each subject can be found at the
Qualifications Curriculum and Assessment web site http://www.qca.org.uk.

The subjects to which educational tools based on RIVPACS most readily apply are
biology, geography, and environmental science.

Biology

The broad aims of the AS and A level specification in biology are to encourage students
to:

. develop essential knowledge and understanding of concepts of biology, and
skills needed for the use of these in new and changing situations;

o develop an understanding of scientific methods;

o be aware of advances in technology, including information technology, relevant
to biology;

. recognise the value and responsible use of biology in society; and

o sustain and develop their enjoyment of, and interest in, biology.

In addition, A level specifications in biology should encourage students to:

o show an understanding of knowledge, facts, principles and concepts from
different areas of biology and to make and use connections between them.

Certain AS and A level specifications in Biology refer to areas of study to which
RIVPACS is relevant. For example, students should learn about the adaptation of
species to survive in particular environmental conditions (3.11); that species are
classified into groups — the principles and importance of taxonomy (3.18); the dynamic
nature of ecosystems (3.20) and the ecological impact of human activities (3.21).

In the area of experiment and investigation, students are required to plan, carry out and
evaluate their work using information technology where appropriate. Students should be
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able to understand the principles of sampling as applied to biological data and the
importance of chance in interpreting data (3.23).

Specifications for the subject of Biology can be found at http://www.aga.org.uk, and for
Biology/Biology (Human) A at http://www.aga.org.uk/qual/gceasa/bioA.html. The
course is divided into modules, to some of which the application of a RIVPACS
educational package would be appropriate. These include Module 5 — Inheritance,
Evolution and Ecosystems (Biology and Human Biology) in which the biology of
ecosystems is studied. It states that living organisms do not live in isolation but form
structured communities within dynamic and well-defined ecosystems through which
energy flows and in which nutrients are cycled. This module also allows consideration
of some of the ways in which human activity can impose far-reaching effects on the
environment. It is expected that candidates will carry out fieldwork involving the
collection of quantitative data from at least one habitat and the application of
elementary statistical analysis to the results. A critical appreciation is required of some
of the ways in which the numbers and distribution of organisms may be investigated;
and an understanding is needed of the concept of diversity in the context of ecological
stability; and of the concept of succession - from pioneer species to climax community;
and that changes in abiotic factors can result in a less hostile environment and
increasing diversity.

Biology B specification can be found at http://www.aqa.org.uk/qual/gceasa/bioB.html.
Modules in which the use of educational tools based on RIVPACS might be especially
apt include Modules 5 and 6. Module 5(a) deals in a general way with the environment,
energy flow through ecosystems, materials recycled in ecosystems, dynamics of
ecosystems, and the impacts of human activities on the environment. Module 5 (b) is an
assessment of a practical investigation.

Module 6 concerns applied ecology. It deals with the concept of diversity through a
knowledge of sampling techniques including netting and trapping; diversity indices;
abiotic and biotic factors; and stability of ecosystems. The effects of pollution on
diversity are studied through a knowledge of pollution of aquatic ecosystems; the use of
diversity indices and indicator species in monitoring freshwater pollution; the effects of
organic effluents and also heavy metal ions, acid rain and oil spillage on aquatic
ecosystems. Knowledge is required that organisms show structural, physiological and
behavioural adaptations for survival in a given niche. Agricultural ecosystems,
harvesting from a natural ecosystem, and conservation (species, nature, biological,
environmental and global) are also studied.

Specifications for Geography, Geography A and Geography B can be found at web sites
http://www.aga.org.uk, http://www.aga.org.uk/qual/gceasa/geoA.html and
http://www.aqa. org.uk/qual/gceasa/geoB.html respectively. The specification contains
aquatic components, such as, Water on Land, River Systems and River Regime,
Channel Processes and Landforms, Flooding as a Hazard and River Basin Management.
However, as all the components are related to physical systems rather than biological, it
is likely that an educational package based on RIVPACS would have a limited
application in A level geography.

The specification for Environmental Science can be found on the Web at
http://www.aqa.org.uk/qual/gceasa/env.html. Various aquatic themes, to which
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RIVPACS might be relevant and useful, are contained in the study modules. At AS
level, Module 1 deals with Energy, the Atmosphere and Hydrosphere. This module
includes the study of the need for energy and water by humans, which is linked to
possible environmental consequences, for instance the ‘Greenhouse Effect’ and global
climate change. Some of these consequences, especially pollution, are explored in
greater depth in Module 5, and selected themes link to Modules 2, 3 and 4. Detailed
studies are outlined in 10 especially 10.1 - Hydrological cycle, and 10.3 - Water Use.
Module 3 deals with The Biosphere. It includes the productivity and dynamic nature of
ecosystems and the size, density and dynamics of populations in relation to human
population growth and the concept of sustainability (see Module 4). The final section
deals with the need for biodiversity and indicates the methods and strategies of
conservation. Detailed studies are outlined in section 12 - especially 12.3 The Ecology
of Ecosystems (food chains and webs illustrated by at least one aquatic and one
terrestrial ecosystem using local examples where possible); Changes in Ecosystems
(changes in abiotic factors and species diversity in an ecosystem); Diversity and
Ecological Stability; 12.4 Populations; 12.5 Wildlife Conservation.

Educational materials derived from RIVPACS are also applicable to A level
Environmental Science modules. Module 4 - Biotic Resource Management — studies the
management of biotic resources through an examination of the production processes
which manipulate the biotic and abiotic components of ecosystems to satisfy the
increasing demand of human population for biological resources. The module builds on
principles established in the first three modules and links to Module 5 especially
through the study of the impacts of the production of waste, and pollution pathways in
the environment.

Module 5 - Pollution and Physical Resource Management develops concepts established
in Modules 1, 2 and 3 and introduces the idea of sustainable development through a
study of the management of resources. Details in section 14, especially 14.3, on Water
Conservation and Pollution, deal with water pollution monitoring by the Environment
Agency and water quality standards. Students should be aware of the advantages and
disadvantages of assessment of water quality by physical, chemical and biological
methods. Students should also know about the measurement of temperature, total
suspended solids, oxygen content, nitrate, phosphate, ammonium, pH and Biochemical
Oxygen Demand; and the use of Biotic Indices and Indicator Species.

3.4.3 Practical considerations

In this section we deal with the mechanisms used by the Agency to determine the need
for and relevance of new educational material.

The Environment Agency’s booklet entitled Developing Education Resources — A Best
Practice Guide covers key aspects for consideration, so that the resulting educational
resource production meets a need and will be used by the target audience. A pre-project
checklist establishes whether or not to proceed with a project. It asks a series of
questions which are listed below, together with some demonstration answers using
RIVPACS as the example resource.
Name of resource

RIVPACS
Type of resource
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Web site
Programme and ancillary on-line material including video footage and down-
loadable teacher’s notes and information sheets
Agency’s key themes and issues
Managing Water Resources
Enhancing biodiversity
Target audience
Formal education (schools and colleges)
Business and industry (i.e. environmental consultants & other scientific
professionals)
The need for the project
Simplified user-friendly Windows version required by professionals including
EA biologists
Programme and ancillary material can fulfil many requirements of the National
Curriculum, GCSE, A level and degree courses
Project checks
Need to check with EA database
Need to discuss with national and regional education co-ordinators
Working with partners
Environment Agency Education Co-ordinators
Educational consultants
CEH Dorset, River Communities Team
Programme designer/statistician and computing specialists
Software designers
External partners
Scope of the project (for adapting for wider use)
Customised versions of software
Promotional benefits to the Agency
Increased awareness of projects that the Agency undertakes
Promotion of elements of the Agency Vision
Good PR
Use of the resource
Formal education sector
Specifically targeted to meet requirements of curriculum or syllabus, and
requirements of teachers and lecturers — direct consultation with users
necessary
Environmental consultants, freshwater ecologists, other professionals with a
concern for the environment
Method of promotion
e.g. Formal launch, press releases, local and regional events
Consultation with Environment Agency Public Relations Department needed at
earliest opportunity
Distribution
How?
Cost?
Public Relations Department advice required
Method of evaluation
Have the aims and objectives of developing an educational resource been met?
Is it a useful tool?
Does it meet the needs of the target audience?
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Does it need further development?

Is there scope for enhancement?

Questionnaire distributed with resource?

Follow-up survey?

Follow-up workshop?

EA evaluation panel*
Feedback

Part of evaluation

How well or badly has the product been received?
Project costs

Actual cost

All elements of project

Funding stream

Is the Agency the sole contributor? Which function or department budget?

Other financial partners?

Accessibility of external funds or grants?

Value for money
Does the resource being developed justify its expenditure?
Is the most effective medium being used?

Timescales

Project manager

* Evaluation Panel’s key tasks:

o To identify gaps in the environmental education provision within the Agency

o To identify resources which have potential for national development

o To act as a forum for assessing the potential for developing inter-regional
projects

. To commission independent research that will establish best practice

The pre-project checklist is part of the assessment of the need for and relevance of new
educational material. Once the checklist has been completed in full, it is possible to
carry the project forwards towards potential development. The guidance manual entitled
Project Management in the Agency Volume 14 Version 2 04/97 is used to achieve best
practice in the appraisal and management of projects. The guidance must be applied to
all Agency projects and it will need to be applied to the proposed development of any
educational tools based on RIVPACS.

The Project Executive and Project Manager are responsible for ensuring that the needs
and opinions of users of the end product are properly considered throughout the
planning and appraisal process. Guidance is given on the application of appropriate
appraisal methodologies. The Project Initiation Document sets out clearly why the
project is being undertaken, what products and benefits it is to deliver, and to whom.

3.5 Objective 3
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To make a judgement on the potential educational products for which there is the
greatest need, and provide guidance on the likely costs, development times and
potential developers.

3.5.1 Options

1. Professional and tertiary educational level products - user-friendly Windows
version of RIVPACS, together with ancillary products geared to the appropriate
level, for which there is a definite market amongst professional academics,
environmental consultants and in universities and colleges.

2. Senior scholastic level products - simplified version of user-friendly RIVPACS
plus ancillary products geared to the appropriate level aimed at GCSE, AS and
A level students.

3. Primary and secondary educational level products - references only to
RIVPACS and its capabilities and relevance — ancillary products aimed at
National Curriculum Key Stages 1-3 or 4.

4. A combination of options 1, 2 and 3 introduced sequentially.

Potential educational products for which there is the greatest need:

o Revised Windows user-friendly version of the RIVPACS programme and
manual (on-line information and help, and hard copy).
. Different versions of programme available for different educational levels using

a built-in system permitting the required level of access and options, and
appropriate manual for each level.

o Customised versions for paying professional customers accessed on the web

with special passwords, including manuals.

Creation of web site with a user-friendly version of RIVPACS.

On-line aquatic macroinvertebrate BMWP family level key.

Reference list of published identification guides.

Macroinvertebrate specimen reference material.

[lustrative material.

Habitat and life history notes for macroinvertebrates.

Down-loadable information for teachers and students.

Kit list for sampling rivers.

Simplified versions of manual instructions/sampling video.

User-friendly version of RIVPACS

There is the greatest need for educational products based on RIVPACS at a fairly high
level within the educational system, that is, from perhaps GCSE, through GCE AS/A
level to higher education courses in Further Education colleges and Universities.
Specialist professionals in the field of freshwater ecology, including Agency biologists,
would also benefit a great deal from the core product, which would be a revised user-
friendly Windows version of the RIVPACS III+ programme. The production of
simplified versions of the programme, aimed at more junior levels of schooling, might
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not be so useful as the proposed ancillary parts of the package. These would lay a
foundation for understanding what RIVPACS is all about and integrate more closely
with the needs of the National Curriculum 2000.

The programme needs to be altered to accept batch loading of data, reading from an
Excel spreadsheet or Access Database instead of an ASCII file, as well as retaining the
interactive method of data input. The core programme which does all the calculations
for expected values and simulation of errors in O/E (observed over expected) ratios
could remain but with a complete new Windows front and back end to make it user-
friendly. The user would only work in the Windows medium for input of data, selection
of run options and retrieval of output. Ralph Clarke, as the developer of the latest
version of this complex statistical programme, should be responsible for modifications
to the RIVPACS III+ programme and for overseeing the Windows additions. This
would require assistance from another person within the CEH Dorset organisation.
Modifications to the main programme could involve the incorporation of ‘blocks’ or
pre-set restrictions which would effectively make different versions of the programme
available to different groups of users.

Outside Windows programming expertise would be required to make this user-friendly
version of RIVPACS visually and audibly attractive for both the professional and the
educational market. Computer software designers (outside of CEH Dorset and perhaps
CEH) would also be required to incorporate any additional components specifically
constructed for different levels of the educational market.

Access to the full RIVPACS protocol manual would be an essential element of this part
of the package. This could be available for downloading from the web site either free of
charge or on payment using a password. Alternatively, the manual might be made
available for purchase as hard copy. Simplified versions of the manual could be written
to suit the specific requirements of each education level. These would tie-in exactly
with the course material in the educational RIVPACS package.

Similarly, a sampling training video should be made available. The existing training
video would need to be updated. There is also scope for a much briefer, simplified and
concise version of the videotape on sampling procedures suitable for National
Curriculum Key Stages 1 to 4.

Creation of web site with the user-friendly RIVPACS
The creation of a web site would be a cost-effective and efficient way of making the

user-friendly version of RIVPACS, and the educational tools based upon it, accessible
to the widest possible market. Advantages would include:

o the ease of making modifications or updating material as required,

° minimisation or avoidance of distribution costs;

o the facility of making tailored versions of products accessible to paying
customers through a combination of password system and blocking lines in the
software;

o the cost of hard copies of products would be borne by the customer;

o a web-site could provide the main method for obtaining feedback on the

products; and
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o access to the RIVPACS educational package via the World Wide Web means
that it would be available to a very wide audience of students, the general
public, and professional/academic workers interested in the British freshwater
environment.

Aquatic macroinvertebrate BMWP family level key

Using the RIVPACS computer programme to predict which aquatic macroinvertebrate
animals should occur at specified locations in unimpacted rivers depends on accurate
identification of the animals in the samples. At the simplest level, animals are identified
to family or group; at the more advanced level, they are identified to species or species
group. Certain commonly occurring families of aquatic macroinvertebrates are known
to have greater or lesser tolerance to pollution and, on this basis, the families have been
assigned different scores. For example, a mayfly larva of the family Ephemerellidae
which is intolerant of pollution has a score of 10, while worms or Oligochaeta which are
highly tolerant of pollution have a score of 1. These scores were assigned by the
Biological Monitoring Working Party, and the families are consequently referred to as
BMWP families. A table, giving the scoring system as used in the 1980 River Quality
Survey and later surveys may be found in the 1980 survey report (National Water
Council 1981). The ability to identify specimens of the BMWP families of
macroinvertebrates is essential when comparing the observed fauna at a site with
predictions at BMWP family level using RIVPACS.

Various keys, and in particular the scientific publications of the Freshwater Biological
Association exist to help with the task of species level identifications. However, there is
also a need for a reliable key to the families of macroinvertebrates (and particularly the
BMWP families) found in freshwaters. It is suggested, therefore, that a new kind of
interactive on-line key should be developed specifically for the task of helping novices
to make correct identifications of the BMWP families of animals because this is
necessary for an understanding of freshwater communities of animals and, as previously
indicated, is essential for the running of the RIVPACS programme.

LucID is a system for devising the required type of identification key. LucID
Professional for Windows is an interactive matrix-based key designed specifically for
creating powerful but easy—to-use identification keys
(http://www.publish.csiro.au/lucid/). The Windows program consists of the LucID
Builder, which allows you to design and build your own identification keys for any
material; and the LucID Player, which allows interactive use of those identification
keys.

Features of LucID Professional:

Identification is easy — start with any character.

The point and click interface is elegant and straightforward.

Images, videos and sounds can be included.

States are coded as common or rare, and misinterpretations are allowed for.
Discrete character data and continuous numeric data are supported.

‘Best’ can be asked for the optimum route to identification.

Related sub-keys can be loaded from the main key.
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o Errors can be tolerated and set to your requirements; material within keys can be
compared for similarities and differences.

. Remaining possible answers are ranked according to their probability of being
correct.
o Keys can be created in languages other than English.

LucID solves several identification key problems. When identifying material, how do
you identify something if you do not already know what it is? Generally, you need to
use some kind of identification key, a structure built to help you identify an unknown
item. Keys can be built to identify members of any group of things. All keys use a
common principle: you answer questions about the item until the key can tell you what
the item is. Some keys ask questions in turn, others (e.g. LucID keys) present you with a
list of questions, and you can choose which you would like to answer first.

Existing keys have certain limitations. Most existing keys are text-based branching keys
in which they present you with a first choice from which you make a decision,
proceeding to where the answer leads. This works well if you can answer each of the
questions in turn, but becomes difficult if you encounter one or more questions that you
cannot answer. LucID combats these limitations by being based on a matrix, which
means that the key is a list of questions, from which you choose one to answer,
depending on the material in your hand. Also LucID is highly graphics-based, enabling
complex concepts to be explained simply, with coloured illustrations. Because LucID
Professional produces electronic keys that are distributed on CD-ROM, the use of
illustrations, video and sound is restricted only by the memory of the CD.

Reference lists to key works such as published (hard copy) identification keys to
family and species level of freshwater macroinvertebrates should be included in the
package to supplement the LucID BMWP key for higher educational levels and
professional use where species identification may be required for use alongside
RIVPACS species-level predictions.

Illustrative material would be an essential part of any educational package based on
RIVPACS. These would be necessary both to inform and to entertain. They could
include colour photographs, line drawings, video footage, and animations. These
illustrations could be used to show:

the types of rivers in different geographical locations;

rivers in varying states from clean to impacted;

the equipment used for sampling and identification;

sampling methodologies with demonstrations by professional biologists;
macroinvertebrate sample sorting techniques;

the range of aquatic macroinvertebrates occurring in different types of running
waters.

o living animals in natural situations; and

. preserved animals belonging to the full range of BMWP (Biological Monitoring
Working Party) groups or families as used in the RIVPACS programme.

Macroinvertebrate reference material
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After examining an animal from a sample, and consulting an identification key,
professional biologists frequently check their identifications by referring to a collection
of preserved reference specimens, for which the identity of the animals has previously
been verified. Provision of reference specimens could be considered as part of the
educational package based on RIVPACS although there might be practical difficulties
associated with the provision of complete sets of BMWP family specimens.

Habitat and life history notes

As mentioned above, different freshwater macroinvertebrates exhibit different
tolerances to water quality. Additionally, they have preferences for different habitats.
On a broad scale this could be fast or slow flowing water, upland or lowland locations,
and chalk or acidic streams. On a smaller scale, their habitat preferences might be
associated with certain plant types or riverbed substrates. The life histories and habits of
freshwater macroinvertebrates are varied and interesting. The natural history of
individual families and species, and information about the communities living in
different habitats, provides the background for RIVPACS as a monitoring and
assessment tool. This knowledge also fulfils many of the requirements of the National
Curriculum regarding such elements as life processes, ecosystems, and biodiversity.

Habitat and life history notes could be made available interactively when on-line
identifications are being made, or these notes could be downloaded separately as hard

copy.

Downloadable information

Habitat and life history notes are not the only information that could be made available
for downloading from the web-site. Teachers need to know which parts of the
curriculum can be addressed by which parts of the package. Everything the package
contains should be cross-referenced to the National Curriculum and examination
specifications. Teachers will more readily use the package if it is organised in such a
way that it is easy to apply in the classroom. What teachers might want to find are:-
lesson plans and teacher notes; project ideas; instruction sheets for obtaining biological
samples and for recording environmental information in the field and from maps; and
finally, procedures for sorting samples. Pupils would need work sheets and
supplementary information and illustrations. All this information would need to be
clearly linked to the RIVPACS programme and to specific items within the National
Curriculum.

Kit list

There could be two ways in which the RIVPACS programme is used in an educational
package. For most of Key Stages 1 to 4, it is unlikely that pupils would be able to use
even a simplified version of the RIVPACS programme to assess the ecological quality
of a river as a real-time exercise. The ancillary information, which puts RIVPACS into
context, might be more relevant to the curriculum. However, an on-line ‘play’ version
of RIVPACS might be feasible (see Riverside Explorer).

At GCSE, AS/A level, and undergraduate level, students would be able to undertake
predictions using a simplified version of the RIVPACS programme. However, at all
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stages there could be an opportunity to carry out fieldwork to collect macroinvertebrate
samples and subsequent sorting and identification of specimens.

3.5.2 Likely costs and development times

In his letter of 19 July 2000 Dr R Dines requested ‘the best, but easily available
guidance, to likely costs (for example, derived from experience with the RHS CD)’ for
the proposed educational tools based on RIVPACS.

An example of the overall costs involved in the exploitation of an Environment Agency
product for its educational potential, is provided by the development of the interactive
CD-ROM, The Riverside Explorer — Investigating rivers and their habitats in England
and Wales Version 1, that was launched in May 2000. This educational tool is based on
a database of habitat features recorded during a national survey of rivers (River Habitat
Survey), which was conducted jointly by the Environment Agency and the Centre for
Ecology and Hydrology. Information on more than 45,000 river sites in England and
Wales may be explored and searched by means of an easy to use geographic
information system based on Ordnance Survey maps.

The Advisory Unit “Computers in Education” [126 Great North Road, Hatfield, Herts,
AL9 5JZ, Tel 01707 266714, Fax 01707 273684, www: http://www.advisory-
unit.org.uk] was commissioned to produce the CD-ROM. The assessment of teacher
needs, testing in primary and secondary schools, evaluation by an educational and
technical panel, and software design were all contracted out to independent specialists.
Data and quality assessment were provided by CEH. The CD-ROM was distributed to
28,000 schools for a cost in the region of £300K to which the Ordnance Survey
contributed. Further details are available from: Environment Agency, Rio House,
Waterside Drive, Aztec West, Almondsbury, Bristol, BS32 4UD, 01454 624400, Fax:
01454 624409, www: http://www.environment-agency.gov.uk.

Further ideas regarding costs and development times might be available from the
experiences of other organisations that have already produced educational resources
related to the environment, mostly in the form of a CD-ROM or Web site. However,
useful information on development costs has not been forthcoming in consultations with
other web site producers within CEH.

The Centre for Ecology and Hydrology (CEH) produces SCHOOLNET, an Internet
teaching resource that is interactive and easy to update [Centre for Ecology and
Hydrology, Monks Wood, Abbots Ripton, Huntingdon, Cambs, PE28 2LS, 01487
772534, Fax: 01487 772535, www: http://www.ceh.ac.uk/subsites/ schoolnet]. This is a
fairly basic web site, which was researched and established over a six-month period by
a sandwich student. Costs were therefore minimal, in this instance, and confined to the
cost of student supervision by CEH staff.

CEH also runs The Environmental Change Network web site that provides easy access
to information resources from the long-term integrated environmental monitoring
programme. It allows teachers and students to explore environmental change issues
[Centre for Ecology and Hydrology, Environmental Change Network, CEH-
Merlewood, Windermere Road, Grange-over-Sands, Cumbria, LA11 6JU, 015395
32264, Fax: 013595 34705, www: www.ecn.ac.uk/]. Although this web site is more
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complex than SCHOOLNET, and more in line with the proposed RIVPACS web site,
development times and costs are not available, as the relevant activities are not
distinguished in the financial records from other functions and costs.

The Environment Agency itself seems, therefore, to be best placed to readily assess
project costs and development times based on the experience of developing Riverside
Explorer and the Greener Futures Lifestyles Audit.

A crucial first step is to produce a Windows version of RIVPACS with the same
functionality as the current DOS version, but also including many of the outputs as
Excel files. CEH Dorset staff would need to undertake this initial work, which is
estimated to cost in the region of £40K (see section 5.7.2 of this report for a wider
discussion of the need for a Windows version of RIVPACS before any further additions
are made to the software, for use by the Environment Agency itself).

Once the Windows version is available, decisions on the sequence of developments
required for Educational RIVPACS must be made by the Education Section of the
Environment Agency. The following list of possible developments includes some items
which would need to be undertaken by staff at CEH Dorset whilst others might best be
handled by software designers and those with specialist knowledge in the field of
education. As yet, it is premature to clarify this area. However, this breakdown of all
possible elements of the RIVPACS educational package, for each level of educational
or professional use, may assist with the estimation of costs and development times.

FLOW CHART OF POTENTIAL DEVELOPMENTS

TERTIARY Professional & RIVPACS III+ & manual
Undergraduate 1. Convert to Windows version
2 Add blocking facilities for different levels

& customised versions

3. Create web site

4. Remake sampling training video

5. Compile list of published identification
keys

6. Consider preserved reference specimens

7. Interactive BMWP family identification
key

R&D TECHNCIAL REPORT E1-007/TR 29



SECONDARY AS/A level RIVPACS blocked to BMWP family level

8. Simplified version of the manual

9. Shortened version of sampling training
video

10. Sampling kit list

11. [lustrations

12.  Habitat & life history notes

13.  Case study materials

14. Teachers’ notes
Lesson plans
Worksheets

Project ideas

GCSE - As for A level
(Key Stage 4) 15. Teaching materials at appropriate level.
Key Stage 4 - 16. “Play” version of RIVPACS.
(Non-GCSE) 17. Instruction sheets for programme
operation.
18.  Instruction sheets for sampling procedures.
Other materials as for GCSE.
19. Teaching materials at appropriate level.
Key Stage 3 As for Key Stage 4 non-GCSE
20.  Teaching materials at appropriate level
PRIMARY Key Stage 2 As for Key Stage 3
21.  Teaching materials at appropriate level
Key Stage 1 As for Key Stage 2
22. Teaching materials at appropriate level

3.5.3 Potential developers

As with costs, ideas about potential developers or sponsors for educational material
based on RIVPACS may best be provided by the Environment Agency itself, drawing
on its wide experience of project funding and sponsorship in many fields including
education. The Environment Agency would naturally be the main developer but
involvement and possibly financial sponsorship might involve various types of
organisation. These could include Local Education Authorities, through their Education
and Business Partnerships; major businesses or industries with a concern for the
environment; computer or software development companies because the RIVPACS
educational package would encourage use of information and communication
technology; and charitable foundations concerned with wildlife conservation and the
environment.

3.6 Objective 4
To review the extent to which potential RIVPACS products link to the educational

strategies of the Environment Agency and could be integrated with existing
educational material.
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3.6.1 Environment Agency policy

There are many ways in which the proposed educational products based on RIVPACS
accord with the overall policies of the Environment Agency, in addition to their detailed
educational strategies. Before considering the educational strategies, it is worth taking a
broader view of the relevance of RIVPACS by way of a recent consultation draft
produced by the Agency entitled Creating an Environmental Vision - Progressing the
Environment Agency’s contribution to sustainable development by way of a better
environment in  England and Wales (Consultation Draft June 2000
http://www.environment-agency.gov.uk).

Increased access to information

In the Foreword to their document the Chairman, Sir John Harman, says “We recognise
the power of information and we will make data about the environment as widely
accessible as we can to effect change and stimulate involvement”.

The educational RIVPACS package would make data about the freshwater environment
accessible to both students and professionals. It would promote an understanding of the
interaction between aquatic macroinvertebrate communities and their physical and
chemical environment, and stimulate involvement in the monitoring and assessment of
rivers through examination of the animals that live in them.

Education, information and influence

In Creating an Environmental Vision (page 11, 2.12) the Environment Agency says
“We recognise that we have many roles to play: we regulate, but we can also influence,
persuade, educate and inform” and later (page 12, 2.18) “We will develop a strong
approach to education, not just of the young but of those we regulate, and of the public
itself. We will aim to spend more time on education and influencing than we have done
in the past, in order to change understanding and behaviour. We aim to achieve more
via this approach than can be achieved by imposing regulations upon those who intend
to comply with them; our regulatory effort in the future will be concentrated upon those
who do not intend to comply”.

The exploitation of the RIVPACS programme for the development of educational tools
aligns with the Environment Agency’s aim to educate about environmental concerns, in
this case the health of British rivers, in order to change perceptions and conduct.

Increased public awareness

In Creating an Environmental Vision (page 16), a long-term objective is stated as
“People will have peace of mind from knowing that they live in a clean, safe, and
diverse environment that they can use, appreciate, and enjoy. And therefore: people will
be confident that the environment is well cared for, is not damaged by pollution, and
does not provide a health risk because of human activities. The environment will be
greatly valued and cared for by all sectors of society, as a source of income, recreation,
sport, and wildlife conservation. Public awareness of local environmental matters will
be high because of the ready availability of high quality local environmental
information”.
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The educational packaging of RIVPACS through the proposed web site, and ancillary
products, will supply knowledge of the environment, including local environmental
information, and provide public access to that information. Through improved software
with databases, information sheets, identification keys, opportunities for interaction,
guidelines for fieldwork activities in local rivers, and analysis of the results, public
awareness and understanding of both the local and wider freshwater environment can
be increased. One of the ways in which the freshwater environment is cared for,
through regular monitoring and assessment of its biological communities, will become
more apparent and lead to confidence in the efforts to protect the quality of the aquatic
environment.

Use of the Internet

The Environment Agency expresses the view (page 5, 1.5) that “The use of our internet
site has played an important role in our strategy by providing national and regional
information...”

The Agency therefore recognises that use of the Internet as a means of disseminating
information is an efficient system. The suggestion that the Educational RIVPACS
package might be best delivered via the World Wide Web is endorsed by this view.

Reliance on biological ‘health’

In considering the improvement and protection of inland waters, the Agency (page 28)
says “And we will place greater reliance on using information on biology, and the
biological ‘health’ of our aquatic wildlife, to tell us where future improvements need to
be made”.

RIVPACS is the method used throughout the UK and Northern Ireland for determining
the biological ‘health’ of our rivers. A RIVPACS educational package would be an
excellent means of demonstrating to the general public the reasons why the monitoring
of aquatic macroinvertebrates is so important to the determination of ecological

quality.
3.6.2 Detailed educational strategies

In 1996 the Education Section of the Environment Agency set out its strategy in the
Framework Business Plan 1996-2001 (Version 4 October 1996). Under the heading
Background and Brief it states that ‘Education is accepted amongst informed opinion as
being crucial to the delivery of an improved environment for future generations. The
Agency has a duty to disseminate information about the environment ...; the education
strategy will contribute towards that environmental information being used by society at
large in support of environmental improvement.’

The mission of the education strategy is: ‘To initiate, advance and support
environmental education, at a local, national and international level in order to develop
and influence an environmentally conscious and responsible society.’

The aims of the strategy are:
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o to promote greater understanding of the environment and environmental issues,

through partnership;
o to educate society to protect and enhance the environment; and
. to improve the environmental behaviour and practice of specific stakeholder

groups by the provision of relevant and timely information.

The mission and aims will be implemented via six objectives which target specific
groups.

o To build partnerships through consultation, joint ventures and sponsorship and
to enhance and protect the environment for future generations.
The development of an educational package based on RIVPACS would result
from a partnership between the Environment Agency, the Centre for Ecology
and Hydrology, educational consultants and software designers. It would be a
joint venture, involving sponsorship, that would promote knowledge of the
freshwater environment and provide a means of monitoring, and therefore
protecting, that environment for the future.

. To educate young people through teaching aids, educational materials and other

initiatives to equip them to make informed judgements about future
environmental decisions.
The information, understanding, biological and technical expertise that would
be imparted by the educational materials and activities designed around the
RIVPACS programme would help to educate and equip young people to make
knowledgeable decisions about environmental matters in the future.

o To enhance practitioner understanding of environmental issues, both inside and

outside the Agency, through links with tertiary education, work
placements/secondments and an awards scheme to achieve alignment with the
Agency’s aims.
A simplified and user-friendly Windows version of RIVPACS would be the
central feature of the educational package together with a wide range of
ancillary products and information. These products could provide an elevated
understanding of environmental issues concerning the freshwater environment
amongst  Environment Agency biologists, professional environmental
consultants, research scientists, and prospective freshwater ecologists being
trained in universities. Work placements, the Researchers in Residence and
Crest Award schemes, jointly sponsored by the Natural Environment Research
Council and the Environment Agency could be used as vehicles through which
the RIVPACS package could promote the Agency’s aims.

o To educate industry through consultation, collaborative activities and targeted
campaigns to promote a culture of ‘prevention’ rather than ‘cure’.
A Windows version of RIVPACS could be made available for purchase by
organisations whose own activities may influence river quality.
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o To foster public awareness of environmental issues and concerns through

publicity, media relations and campaigns, to engender in society a common
ownership of the environment and its challenges.
Not only the direct use of the RIVPACS educational package, but also the
promotion of it (for example, through direct advertising, media involvement and
conferences) could play a part in raising public awareness of environmental
issues and change attitudes from passive to participative.

o To add the international/European dimension to environmental education

through the Agency’s existing remit and links to the European Environment
Agency and by building on established international relationships, to contribute
to the common goal of global sustainable development.
The RIVPACS educational package could potentially provide an international
and European dimension to environmental education in order to contribute to
the common goal of sustainable development. RIVPACS has formed the basis of
other techniques for assessing biological quality in fresh waters such as
AUSRIVAS in Australia (Davies, 2000, Simpson & Norris, 2000; Humphrey,
Store