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	Executive Summary


7.
The executive summary must not exceed 2 sides in total of A4 and should be understandable to the intelligent non-scientist.  It should cover the main objectives, methods and findings of the research, together with any other significant events and options for new work.

	The Soil-Net project set out to redress the poor representation of soil science and the functions of soil in the curriculum and in the classroom. This was achieved both through the development of an Internet portal dedicated to soils education (http://www.soil-net.com), and through a range of related educational resources, based on interactive multimedia-based delivery as well as lesson resources, activities, photographic resources and factual information sheets. The resource and web portal have been formally launched and exhibited on two key occasions to great interest from both Primary and Secondary teachers and pupils. In a topically-related, but financially separate project, a series of in-school trials for Soil-Net were undertaken in collaboration with Hampshire County Council, with the findings being incorporated within the resource.

The development of Soil-Net is congruent with the DEFRA policy objectives identified in “The First Soil Action Plan for England: 2004-2006”, namely Objective One, “Defra will work with stakeholders to develop a programme of education and awareness of soil issues among the general public, those working with soils and the professionals that guide, advise or instruct soil managers.” The web resource is targeted at Key Stages 1 to 4 (ages 5 to 16), being Primary and Secondary schools age, and is partitioned and directed according to the opportunities afforded broadly by the relevant curricula for these ages. The resource is far wider than the curricula however, and accordingly ‘curriculum maps’ have been prepared for teachers to aid the identification of materials relevant to specific taught modules.

The project has been managed by Cranfield University’s National Soil Resources Institute (NSRI) and has involved substantial inputs from partners in the Norwich School of Art and Design (NSAD), as well as drawing upon the experiences and services of other project partners including EthicalInternet and the Open University. The project steering committee comprised representatives from NSRI, NSAD, Defra, DfES, Science Learning Centres and SetPoint SetNet.

There were six overall project scientific objectives for Soil-Net from the outset, the outcomes of which are fully achieved as outlined:
1. To review all key stage curriculum themes identifying where soil related information is needed and can be applied.

The curricula relevant for soils-related topics were reviewed for the National Curriculum for Key Stages One to Three, and for the key Awarding Bodies for Key Stage Four. Areas were identified where Soil-Net materials could be applied through the use of ‘curriculum maps’. These ‘maps’ are now available publicly on the Soil-Net teachers section.

2. To prepare information about the main aspects of soil science suitable for inclusion in each of Key Stages, including some essential basic soil science, identification and description of the main soil functions, identification of how soils are an essential part of global cycles and discussion of the problems facing soils and how they can be overcome. To develop a mainstream detailed text on these soil topics for teachers to access when they need more information.

Materials are prepared and presented online suitable for Key Stages One to Four for the functions of soil and for a variety of related introductory and more detailed topics such as the cycles, threats to soil and concerns for the future. Considerable materials are also provided for teachers to access as a classroom resource.


3. To liaise with educationalist shareholders and with other organisations with experience in producing soils education materials to establish the most effective and compelling subject and technical delivery mechanisms. Contact has been made with relevant organisations including QCA, LEAF (of which NSRI is due to become one of its Innovation Centres), RGS, Geographical Association, and the Soil Association, and these will be kept abreast of developments and consulted during the project life.
Considerable contact has been made with school teachers and other related professional educationalists and experts. This contact has been through a number of means including the SetNet SetPoint for Bedfordshire, the Soil-Net Science Learning Centre representative and the schools associated with the trials of Soil-Net in Hampshire. In this topically-related but financially separate project (SP08009: Road-testing soil-net in Hampshire schools) a programme of trials in Primary and Secondary schools was undertaken in Hampshire in collaboration with Hampshire County Council and the results incorporated. Initial meetings were held with the QCA, who gave useful guidance as to the development of the resource. LEAF have been kept informed of the project throughout its development. RGS, FACE and the Soil Association have been contacted to request linkages to be made from their website to Soil-Net. RGS have indicated they will link to Soil-Net as part of an upcoming ‘Networks’ project on their website. The Geographical Association do have a linkage in place to Soil-Net from their website. At the outset of the project, formal letters were sent to the Directors of the Geographical Association, Leaf, RGS and the Soil Association, informing them of the project and its objectives. Finally, two Bedfordshire schools (The Firs Primary School and Alameda Middle School) have also kindly acted in an advisory capacity during the project.

4. To develop within the overall web portal a separate ‘channel’ for each Key Stage, using some of the most up-to-date knowledge transfer and computer aided learning techniques including interactive graphics and animation. These channels would be used in the classroom to support the teaching of soils and their relationship with other parts of the universe. As Soil-Net prototypes are developed, they will be trialled with selected and appropriate classroom audiences and feedback incorporated.
The web resource is split into Soil-Net Primary and Soil-Net Secondary, within each of which are resources appropriate to Key Stages One and Two, and Key Stages Three and Four respectively. Curriculum maps aid teachers in identifying the appropriate content for the curricula they are presenting.Materials have been trialled in school, and commented upon by teachers and educational specialists, with feedback incorporated.

5. To make available key information and/or linkages from these channels for placement on key ‘intersecting’ websites - such as the DfES ‘Growing Schools’ initiative. Such cross-referencing will serve to provide teachers and school students familiar with these sites an immediate access to soil-related materials, whilst at the same time offering a means to draw interested parties on into the principal Soil-Net portal for further knowledge and information. Note that the above is indicative and that the full specific actions required for this objective can only be fully determined in communication with DfES.

A considerable effort has been expended on seeking cross-linkages from other relevant web portals with great success – such as with the link on the DfES TeacherNet website (http://www.teachernet.gov.uk/sustainableschools/). Full details of linkages are presented in the full report.An informational programme for marketing Soil-Net is in discussion with DfES.

6. To develop appropriate ideas for field and class work in soils for each Key Stage, ensuring that these are available to teachers both directly through the web portal, and as specially prepared pamphlet materials capable of being simply downloaded from the site free of charge.

Extensive materials, all free of charge, are provided both as on-line resources (e.g. Soilscapes Viewer, EcoQuiz, Soil Walks) and as downloadable assets (e.g. activity and experiment sheets).






	
	Project Report to Defra


8.
As a guide this report should be no longer than 20 sides of A4. This report is to provide Defra with details of the outputs of the research project for internal purposes; to meet the terms of the contract; and to allow Defra to publish details of the outputs to meet Environmental Information Regulation or Freedom of Information obligations. This short report to Defra does not preclude contractors from also seeking to publish a full, formal scientific report/paper in an appropriate scientific or other journal/publication. Indeed, Defra actively encourages such publications as part of the contract terms. The report to Defra should include:


the scientific objectives as set out in the contract;


the extent to which the objectives set out in the contract have been met;


details of methods used and the results obtained, including statistical analysis (if appropriate);


a discussion of the results and their reliability; 


the main implications of the findings; 


possible future work; and


any action resulting from the research (e.g. IP, Knowledge Transfer).
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1.0 Introduction

The Soil-Net project set out to redress the poor representation of soil science and the functions of soil in the school curriculum and in the classroom. This was achieved both through the development of an Internet portal dedicated to soils education (http://www.soil-net.com), and through a range of related educational resources, based on interactive multimedia-based delivery as well as lesson resources, activities, photographic resources and factual information sheets. The resource and web portal have been formally launched and exhibited on two key occasions to great interest from both Primary and Secondary teachers and pupils. In a related, but financially separate project, a series of in-school trials for Soil-Net were undertaken in collaboration with Hampshire County Council, with the findings being incorporated within the resource.
The development of Soil-Net is consistent with the DEFRA policy objectives identified in “The First Soil Action Plan for England: 2004-2006”, namely Objective One, “Defra will work with stakeholders to develop a programme of education and awareness of soil issues among the general public, those working with soils and the professionals that guide, advise or instruct soil managers.” The web resource is targeted at Key Stages 1 to 4 (ages 5 to 16), being Primary and Secondary schools age, and is partitioned and directed according to the opportunities afforded broadly by the relevant curricula for these ages for England and Wales. The resource is far wider than the curricula however, and accordingly ‘curriculum maps’ have been prepared for teachers to aid the identification of materials relevant to specific taught modules.

The project has been managed by Cranfield University’s National Soil Resources Institute (NSRI) and has involved substantial inputs from partners in the Norwich School of Art and Design (NSAD), as well as drawing upon the experiences and services of other project partners including Ethical Internet and the Open University Knowledge Media Institute (KMI). The project steering committee comprised representatives from NSRI, NSAD, Defra, DfES, Science Learning Centres and SetPoint SetNet. The roles of the partners involved NSRI leading the development of the soils-related materials (textual and visual) which was then passed to the NSAD team for the development of the aesthetic identity and livery applied to these materials, including graphical design and animation as well as sound engineering, storyboarding and artwork. The resultant Primary and Secondary materials were placed by NSRI and NSAD onto the secure webservers sited within Cranfield University’s Computer Centre. Materials for Soil-Net Secondary were placed within the content management system (CMS) ‘SiteMachine’, a software technology provided by partner EthicalInternet, who also provided technical assistance in the implementation and configuration of SiteMachine. Materials for Soil-Net Primary were placed into a software environment developed by NSAD, being based upon a series of hierarchical ‘Flash’ files (Flash being a widely-used proprietary system from Adobe Inc.). The consortium was advised on key occasions by the Open University’s KMI as to best-practice in distance education as well as with direct feedback on the design and prototypes of the developing resource.
2.0 Project Objectives
There were six overall project scientific objectives for Soil-Net from the outset, the outcomes of which are fully achieved as outlined:

1. To review all key stage curriculum themes identifying where soil related information is needed and can be applied.

The curricula relevant for soils-related topics were reviewed for the National Curriculum for Key Stages One to Three, and for the key Awarding Bodies for Key Stage Four. Areas were identified where Soil-Net materials could be applied through the use of ‘curriculum maps’. These ‘maps’ are now available publicly on the Soil-Net teachers section.

2. To prepare information about the main aspects of soil science suitable for inclusion in each of Key Stages, including some essential basic soil science, identification and description of the main soil functions, identification of how soils are an essential part of global cycles and discussion of the problems facing soils and how they can be overcome. To develop a mainstream detailed text on these soil topics for teachers to access when they need more information.

Materials are prepared and presented online suitable for Key Stages One to Four for the functions of soil and for a variety of related introductory and more detailed topics such as the cycles, threats to soil and concerns for the future. Considerable materials are also provided for teachers to access as a classroom resource.


3. To liaise with educationalist shareholders and with other organisations with experience in producing soils education materials to establish the most effective and compelling subject and technical delivery mechanisms. Contact has been made with relevant organisations including QCA, LEAF (of which NSRI is due to become one of its Innovation Centres), RGS, Geographical Association, and the Soil Association, and these will be kept abreast of developments and consulted during the project life.
Considerable contact has been made with school teachers and other related professional educationalists and experts. This contact has been through a number of means including the SetNet SetPoint for Bedfordshire, the Soil-Net Science Learning Centre representative and the schools associated with the trials of Soil-Net in Hampshire. In this topically-related but financially separate project (SP08009: Road-testing soil-net in Hampshire schools) a programme of trials in Primary and Secondary schools was undertaken in Hampshire in collaboration with Hampshire County Council and the results incorporated. Initial meetings were held with the QCA, who gave useful guidance as to the development of the resource. LEAF have been kept informed of the project throughout its development. RGS, FACE and the Soil Association have been contacted to request linkages to be made from their website to Soil-Net. RGS have indicated they will link to Soil-Net as part of an upcoming ‘Networks’ project on their website. The Geographical Association do have a linkage in place to Soil-Net from their website. At the outset of the project, formal letters were sent to the Directors of the Geographical Association, Leaf, RGS and the Soil Association, informing them of the project and its objectives. Finally, two Bedfordshire schools (The Firs Primary School and Alameda Middle School) have also kindly acted in an advisory capacity during the project.


4. To develop within the overall web portal a separate ‘channel’ for each Key Stage, using some of the most up-to-date knowledge transfer and computer aided learning techniques including interactive graphics and animation. These channels would be used in the classroom to support the teaching of soils and their relationship with other parts of the universe. As Soil-Net prototypes are developed, they will be trialled with selected and appropriate classroom audiences and feedback incorporated.
The web resource is split into Soil-Net Primary and Soil-Net Secondary, within each of which are resources appropriate to Key Stages One and Two, and Key Stages Three and Four respectively. Curriculum maps aid teachers in identifying the appropriate content for the curricula they are presenting. Materials have been trialled in school, and commented upon by teachers and educational specialists, with feedback incorporated.

5. To make available key information and/or linkages from these channels for placement on key ‘intersecting’ websites - such as the DfES ‘Growing Schools’ initiative. Such cross-referencing will serve to provide teachers and school students familiar with these sites an immediate access to soil-related materials, whilst at the same time offering a means to draw interested parties on into the principal Soil-Net portal for further knowledge and information. Note that the above is indicative and that the full specific actions required for this objective can only be fully determined in communication with DfES.

A considerable effort has been expended on seeking cross-linkages from other relevant web portals with great success – such as with the link on the DfES TeacherNet website (http://www.teachernet.gov.uk/sustainableschools/). Full details of linkages are presented in the full report. An informational programme for marketing Soil-Net is in discussion with DfES.

6. To develop appropriate ideas for field and class work in soils for each Key Stage, ensuring that these are available to teachers both directly through the web portal, and as specially prepared pamphlet materials capable of being simply downloaded from the site free of charge.

Extensive materials, all free of charge, are provided both as on-line resources (e.g. Soilscapes Viewer, EcoQuiz, Soil Walks) and as downloadable assets (e.g. activity and experiment sheets).

3.0 Scientific content and structure

A study by Cranfield University for Defra, preceding the development of Soil-Net, (SP0549: Audit of soils-related education and awareness initiatives) found firstly a huge wealth of soil-related information, services, education and related activities available for those who seek them, but secondly, that this information is often both hard to find and hard to interpret, especially given the lack of any common structure. This inevitably means that there are many lost opportunities to underpin an important soil-centric message to large sections of the community – from schools to professional land managers, and from colleges to members of the general public.

Soil-Net as a resource seeks to provide an excellent resource to allow the subject of soils to be addressed in a structured and factually correct fashion in schools. This addresses a widening gap emerging between soils education in schools on the one hand and the increasing policy recognition given to soils at Government and European Union levels as well as research developments in understanding of soil science. There are many reasons why soils are underrepresented in schools, noting that this issue is not unique solely to soil science. Certainly one concern voiced by many Primary school teachers is a lack of familiarity with the earth sciences in general and soil science in particular. Soil-Net has set out therefore to provide both students and teachers with a learning resource well-structured in form and easy to use.

Key to the development of the Soil-Net resource has been the scientific recognition of the ‘ecosystem services’ offered by the soil system, and the various functions performed by soil. These strands have run through the preparation of the resultant materials. The key thematic areas of soil function addressed in Soil-Net may be characterised thus (Table 1):

Farming and food production  - production of food and fibre

Forestry – production of timber

Ecology – support for ecological habitats and biodiversity

Soils and Water – role in the global hydrological cycle

Land reclamation – role of soil in cleaning and breaking down would-be pollutants

Soils and infrastructure – as a support for national and international infrastructures

Soils and archaeology – as a preservation medium for past cultures and generations

Soils and climate change – as a source and sink for potential greenhouse gases

Soils and health – as a source of minerals and potential pathogens

Land quality and planning – as a component in rational land use planning

Soils and gardening – as a medium for plant husbandry and gardening

 Table 1. The key ‘soil functions’ addressed by Soil-Net

For each of these, Soil-Net provides a series of resources and explanations for all the age groups concerned. In order that these functions be adequately addressed, the NSRI team felt that there should be a series of other scientific themes also addressed both firstly to establish the subject, and then secondly to take student’s interest on further. These ‘further’ topics, (Tables 4 and 5), serve well in providing educational resources to providing the public with an understanding of the broad areas affected by the current and future policies of Defra and others.

To this end, there is an introduction to soils giving an overview and introduction to soils and soil science, including (Table 2):

What is soil? 

Why does soil matter? 

Soil under the microscope
Recognising types of soil

Properties of soil 

How do soils form? 

Why do soils differ? 

Soil as a living being 

Plants and soils 

The beginning of soil
Table 2. Sections of Soil-Net providing an introduction to soil topics

For secondary students, it was felt appropriate to introduce further introductory sections identifying the role of the soil system in the major global cycles, as well as further sections identifying the soils of Britain and of the world (Table 3). It should be noted that a section was introduced explaining the different soils of Britain for the older Primary students.

The oxygen cycle 

The nitrogen cycle 

The carbon cycle 

The nutrient cycles 

The hydrological cycle 

Table 3. Extended introductory sections for secondary students

These introductory sections preceded the discussion of the functions of soil. However, it was also felt appropriate for the resource to offer information on further ‘concerns for the future’ as well as advice on more vocational aspects of soil and indeed potential career advice. Accordingly a number of further sections were placed following discussion of soil functions. Table 4 identifies the variety of soils existing in Britain and abroad. Table 5 identifies a series of threats that endanger world soil resources, and Table 6 addresses a number of concerns that potentially affect soil resources in the future.

Soils of Britain 

Soils of the World 

Table 4. Sections identifying the soils on Earth

Soil erosion 

Desertification 

Acid rain 

Fertilisers 

Pollutants 

Deforestation 

Impacts on biodiversity 

Climate change 

Salinisation 

Loss of organic matter 

Acidification 

Compaction 

Building on soil 

Table 5. Threats to soils

Population and food 

Population and infrastructure 

Soil quality and sustainability 

Managing water resources 

Food safety and health 

Waste disposal 

Loss of biodiversity 

Soil biology – this section was added to the initial design to enhance the end product

Table 6. Concerns for the future

A further section guides the interested student towards ways of developing and enjoying further activities concerning soil and the natural environment in terms of hobbies and activities as well as potential career areas. A comprehensive glossary of soil terms is also provided for reference (Table 7).

Soil hobbies and activities
Soil careers
Glossary and Definitions
Table 7. Practical and vocational activities suggested by Soil-Net

A final and important component of the resource structure is that addressing case-studies. It was recognised that the core subject matter should be concise and focussed for brevity and understanding. However, for older more interested students, the use of case studies examining some of the core thematic areas in greater detail was felt to be appropriate. A series of case studies are therefore presented following the structure noted below in Table 8. 

Farming and food production
Forestry
Ecology
Soils and water
Land reclamation
Soils and infrastructure
Soils, history and archaeology
Soils and literature
Soils and climate change
Soils and health
Land quality and planning
Soils and gardening
Threats to soil
Properties of soil
Soil techniques, equipment and technologies
Table 8. Case study areas presented in Soil-Net

4.0 Education and Curricula

Soil-Net is targeted at school students from 5-16 in age, or Key Stages 1 through to 4; SATS leading up to GCSEs. With the advice of the Soil-Net steering committee members ‘SetNet’ the site was structured around the theme of ‘Primary’ and ‘Secondary’ materials. Within each of these there is clearly a range of ages and abilities in schools.

The project team received advice from SetNet that it would be most beneficial to develop materials in a non-prescriptive manner as far as possible in terms of specific age, school year or ability. A summary of the rationale for this advice is provided below:
· The idea of modern teaching is that students are given, where possible, independence to pursue a set task – this makes for more powerful learners later on.

· The target audience for Soil-Net of students and adults may well have no depth of knowledge of soils, or the importance of soils. The Soil-Net site is not provided for experts in the subject. It cannot be overstated how ‘new’ the subject will be for the ordinary user. Therefore a gentle approach is called for with lots of means and approaches for the teaching of these topics, providing animation, pictures, text, worksheets and sounds.
· Soil-Net is a teaching resource. Teachers will look for different materials appropriate to the levels of ability they are working with. This level will vary from school to school – ‘one size does not fit all’. Teachers are themselves best placed to identify suitability of components from this overall resource.

· Materials on the site should not be strongly ‘pre-designated’ by ‘age’, or by ‘ability’ or even in more detail than Primary and Secondary. There is a breadth of ability from the ‘less able’ to the ‘gifted and talented’ pupils.

· The DfES Standards site, Schemes of Work (e.g. http://www.standards.dfes.gov.uk/schemes2/geography/geo6/) merge KS1 and 2 materials, and Soil-Net can usefully follow this approach. It was noted by SetNet that experience with Bedfordshire teachers is that there is little difference between a high KS1 and a low KS2 student.

· KS3 and KS4 students may well wish to even ‘recap’ on the earlier materials. Materials should not be badged as KS1 as this will be off-putting – instead say ‘foundation resources’ or similar. It is all just part of the ‘information on the web’ – not age related. Opening the resource to all maximises Defra’s investment in the website.

· However, given all the above, although the student mustn’t feel ‘age-restricted’ by site, the teacher themselves must know what is and isn’t appropriate. They will designate materials for their classes. To assist teachers in preparing lessons and in identifying materials for use in the classroom, attention was drawn to the use of curriculum ‘mappings’ to draw attention to certain parts of the wider web resource..
In overview, both the Soil-Net Primary and Soil-Net Secondary resources follow a theme of introductory materials backed up by more ‘in-depth’ materials. For the Primary section there is a ‘digging shallow’ and ‘digging deeper’ section, best approximating Key Stage 1 and Key Stage 2. For the Secondary section, the main articles can be seen to approximate Key Stage 3, with Key Stage 4 also drawing from these plus an additional series of case studies.

4.1 Curriculum mapping

Whilst Soil-Net presents a substantial and approximately hierarchical learning and didactic experience, it is never over-prescriptive in terms of who should access the materials. However, given this there is a clear need apparent to help guide and steer busy teachers to those components of Soil-Net most appropriate to the curricula they are presenting. Accordingly, and again with the expert guidance of the Soil-Net Steering Committee members, ‘curriculum maps’ have been established throughout the site for all ages to the key curricula considered relevant.

Key Stages One, Two and Three depend upon the National Curricula Units of Study as posted by DfES. Curriculum maps have been compiled for Citizenship, Geography, History and Science.
Key Stage Three mapping has, been completed for Geography and Science; the other key subjects are in preparation. For Key Stages One, Two and Three, the mapping texts provided offer the teacher considerably more than a simple cross-link back into Soil-Net, including in addition commentaries and observations about each Module and Unit as well as further useful references and links.

Key Stage Four leads to the GCSE; offered by one of a number of awarding bodies of which the two principal ones in England are OCR and AQA. Curriculum maps are being drawn up for Key Stage Four for these bodies. This is a substantial task which is underway. For OCR, modules are identified which could be of direct relevance to Soil-Net users for a number of science GCSE curricula linked to the new Twenty First Century Science Suite Specifications, including Additional Science A: J631, Additional Applied Science A: J632 and Biology A: J633. Further maps for subjects including Chemistry A: J634, Physics A: J635 are also complete and undergoing implementation.
It is anticipated that all the mappings for Key Stages One to Four held relevant to soil will be placed on the Soil-Net web resource in the teachers section by the formal end of project date. This will substantially increase the utility of the site for teachers preparing their materials.
5.0 Character of resources offered and learning experience
Soil-Net offers a broad range of resources for the intended user-community. These are characterised by the broad age-range expected.

Soil-Net Primary is comprised of a series of interactive animations in a visually appealing ‘cartoon’ style. The user interface allows the younger student the opportunity to drive short interactive quizzes and activities, interspersed by short passages covering the relevant topic. Each ‘lesson’ so developed takes the user through a series of related sub-themes. The device of using animated characters, or a ‘theatrical cast’, is used extensively and to avoid any representation complications it was decided to utilise soil animals. The cast includes a badger, worm, snail, centipede, mole and ladybird. In Britain there is a strong and long-standing literary tradition of the use of anthropomorphic creatures used to tell stories, and particularly ones with an environmental message. This tradition is called upon in the movies and animations. Soil-Net primary also incorporates a significant collection of activities, puzzles, themed colouring sheets and simple maps. These are all freely downloadable from the website. As set out in the original proposal, Soil-Net offers the following ‘channels’ of presentation for materials (Table 9):

Student texts and image banks

Computer-aided learning materials

Student fact and information sheets

Student activities and experiments

Teacher information packs

Teacher lesson plan information

Table 9. Channels of presentation for Soil-Net materials

For Secondary students, the approach decided upon followed an ‘encyclopaedic metaphor’, where topics were chosen and then discussed in detail. To aid the student, each of the topics was deconstructed into three sub-themes – similar in concept to the sub-themes of the Primary section. However, unlike the Primary experience, the student is allowed to move freely backwards and forwards through the topic and sub-themes. Each topic (and there are over 50 of these) concludes with an interactive quiz which provides a memory check for users. The quiz results for all attempts made are recorded by the Soil-Net project, and are reported in Appendix A4.0. Secondary students are also able to access a vast array of downloadable resources, sheets, activities and packages from the site. These are designed to be used in school in the classroom or outside, or indeed at home.

There are a series of additional activities and downloadable resources which may be accessed; these include (Table 10):

Soil-related activity sheets - an extensive range of activity sheets and resources for all ages, presented by Key Stage.

Desktop wallpaper for your computer – strongly visual screen ‘wallpaper’ images.

The school garden - how to start and manage a school garden.

Soil walks – for taking a virtual online soil walk.

Terrain builder - an erosion simulator. Designed to allow students to create a landscape and observe water erosion at work.

Eco-Lifestyle Quiz - an 'eco schools' resource. Designed to allow students (and adults) to check the impacts of lifestyle on the environment.

SoilScapes Interactive mapper - online soil mapping for England and Wales; driven by Postcode, this allows students to inspect soils from around their school or other locations in England and Wales. A version is provided for both Primary and Secondary students.

Whose Poo? – one of a number of interactive quizzes provided.

Soil-Net Primary fileset – provided for offline use, these files can be downloaded and placed on classroom PCs independent of the web.

Soil-Net Photo Library - over 2,000 high quality environmental images for royalty-free classroom use.

New activities are in preparation for managing a ‘wormery’ and for growing mushrooms.

Table 10. Additional activities and downloads provided on Soil-Net

Overall Soil-Net set out from the outset to provide a ‘compelling and intuitive multimedia experience for children and teachers’. The resource has delivered on this ambition, employing a number of novel and exciting techniques and approaches to animate the subject. Consistent brand livery has been developed and employed throughout based where possible on style sheets and templates. The content management system employed has afforded a great consistency of experience for the Secondary students, and similar templates have given the Primary materials a consistent and coherent appearance and experience. There still remains the possibility of adding in the future other related technologies such as ‘buddy-space instant messaging’ and ‘video interaction tools’, although this demands a team of interactive moderators falling without the scope of this project.

6.0 Discussion and Conclusions
The Internet has a powerful role to play in schools-age environmental education. Soil-Net has proved a success to date, in that the project has led to the formulation of an authoritative source of information concerning soil, together with a compelling Internet portal. The project has now been successfully launched to students and teachers, and has been publicised in a variety of ways. From correspondence with teachers, the site is clearly being used in classrooms– and the task looking forward is to increase the visibility and thus usage of the site. Further evidence of the growing awareness of the site comes from the usage statistics from the website to-date, presented in Appendix A2.0. Constructive online feedback gathered from the site is shown in Appendix A1.0. Feedback from school students who have reviewed and used Soil-Net, as well as on comments received from Primary and Secondary teachers and teacher-trainers who have been shown Soil-Net and who have used the resource in their classrooms have also been positive. One such example of Soil-Net in use is from a trial conducted in Hampshire, at Portway Junior School, where students were asked to assess the website during the Summer of 2006 (undertaken as part of the topically-related but separate Defra project SP08009: Road-testing soil-net in Hampshire schools). One element of their assessment identified those parts of Soil-Net that they liked and disliked. A summary of these views is presented below (Table 11).
Best Bits!

All of it! (1)

Watching what animals live in the soil (5)

Exploring what the roots look like (1)

Seeing how soils form (1)

What is soil (3)

Why does soil matter (3)

How soil forms (4)

Soil under the microscope (4)

Meeting the class (2)

School garden (3)

How and why soils differ (1)

Soils, plants and food production (1)

The soil vehicle (1)

(each pupil could choose 3)

Problems/ Bits we didn’t like:

None (3)

Properties of soil didn’t work (2)

Lesson 1 went a bit slow; I liked it but it got a bit boring (1)

Sometimes the talking went too slowly (Y3) (1)

You couldn’t skip around the microscope magnifications and keep going backwards and forwards (Y6) (3)

Worms voice too high (2)

Talking went too fast; you couldn’t pause it to make notes (Y6) (2)

I didn’t like the animals talking all the time; I would like to switch off the voice and read it at my own pace (able Y5) (1)

Table 11. Commentary from Key Stage Two students of Portway Junior School , Hampshire.

Note: the Soil-Net team are grateful to the Portway Junior students and to their teacher, Wendy Davis

These findings identify an affinity with the parts of soil-net relating to life in the soil, of both organisms and plants. This helped the development and enhancement of these sections in the Soil-Net resource, as being areas of genuine interest to young persons. The areas of concern could guide the future enhancement of the site.
To our knowledge there is no other resource available to date with the same breadth and experience as offered by Soil-Net. A ‘student’s launch’ event at the 2006 BA Festival of Science held at Norwich was an enormous success with some 6,000 students and teachers in attendance. This was followed by the ‘teachers launch’ at the Association for Science Education Annual conference where some 3,000 science teachers and educationalists were in attendance. These two events created a great deal of interest. Appendix A3.0 presents the efforts that have been made to gain a presence on the various listings and links on relevant websites. Articles have been written and published about Soil-Net which should also act to widen the pool of those aware of the resource. Potential linkages with many schools and links with educational departments of councils (Hampshire, Milton Keynes, Essex) have been recorded and may present opportunities for the future. A number of publications have been produced, or are in press (See Section 9.0 References to Published Materials below, page 18). Extensive linkages with other websites have been sought, and those sites having linkages are reported in Appendix A3.0.
7.0 Recommendations and scope for further research and activity
There are several strands which need to be pursued to retain the initiative with this important educational resource; these may be taken as recommendations going forward.

Recommendation 1. That there should be a ‘Future Sustainability’ plan put in place to manage and nourish the existing web resource. Effective educational web resources are dynamic entities which are able to change to reflect changing needs and requirements and also to reflect contemporary issues. Existing curriculum linkages need to be maintained, developed and tended and mailing lists administered. Further case-studies on topical and contemporary subjects can be presented. Linkages to the artistic services supplied so ably by the NSAD partners should be preserved in place for such developments also.

Recommendation 2. That there should be scope for an ongoing ‘Promotional Campaign’ for Soil-Net seeking to retain Soil-Net’s place in the ‘spotlight’ and incorporating the seeking of cross-linkages with other Defra and DfES initiatives and relevant web resources (to elevate the standing of Soil-Net in search index listings, contacts with teachers and potentially select demonstrations and attendance at key educational assemblies and conferences). Various promotional opportunities are emerging at the BBC, for instance their ‘Planet Relief’ and ‘Breathing Spaces’ initiatives. The Soil-Net team need resources to pursue and realise these potentially highly significant opportunities. Sustainable Schools and Eco-Schools are two relevant initiatives.

Recommendation 3. That there should now be given serious consideration as to the development of materials for age groups other than those served by the existing Soil-Net – the ‘16-19 age group’ undertaking ‘A Level’, as well as the Vocational Qualifications. It is an obvious next step that Soil-Net be extended to these groups. Comments from online users and teachers reflect this demand – for subjects such as environmental science and geography and horticulture as well as other land-based industries. Such developments could coincide with a more formal integration of the materials of the DfES “SoilWorks” initiative.
Recommendation 4. To capitalise on the great interest apparent in the existing ‘Soil Walks’. To combine the idea of soils education with that of ‘healthy living’ and other outdoor activities where children can have outdoor learning experiences about soils. This is directly consistent with initiatives such as ‘Healthy Schools’ and the BBC’s ‘Breathing Spaces’. Suitable walks from around the country could be collated (perhaps drawing upon those such as the Field Studies Council) and soil elements added to walking guides.

APPENDIX

The sections below outline how Soil-Net has been being used to date and the online feedback received.

A1.0 Feedback from on-line users

From the outset it was considered useful to have the opportunity for users to make commentary on the web resource as it developed and was used. The web resource online at the time of writing has a number of feedback mechanisms in place. Every page or topic has a feedback panel. These panels allow users to pass short messages back to the Soil-Net development team, as well as identifying short biographic information including their status (teacher, student, guardian), a page rating (1-5) and whether materials from the page was used in a project or in class. These comments are collated and captured in a database. The constructive comments are reproduced below (as received!) (Table A1):

	This is a fantastic website . Well done. The resources will really bring our rocks and soils topic in Y3 to life. 

	Excellent resource which I will use in class. Someone handed me a leaflet on this site at ASE in Birmingham this week and I'm very glad they did! Thank you. Thank you! 

	good i like it  

	I am a consultant with the Biochemical Society working on their educational web portals. I will be adding this excellent site to our KS34 portal Scibermonkey asap. http://www.scibermonkey.org. Please link back and keep in touch with developments. Dr Clare Sansom c.sansom@bbk.ac.uk 

	You are showing images of dry soil rather than how it would normally be seen in the ground

	I really like the did you know box, its very good for bullet helping with bullet points and research homeworks, the little creature makes the box eye-catching and more interesting than the blocks of text

	its very good and user-friendly, but it would be nice if there was a bit more content 

	how bad is are (sic) soil

	At last, a really great website on soils. You have done a first rat job here. Feel free totake it to A Level .cation exchange and difficult soil processes!!  [Hopefully a first ‘rate’ job? Editor!!]

	Games, games more games

	Superb website great ideas and fantastic resources. I will definately be using this in the future. I saw the advert in the atl magazine.

	More info

	It was good and had lots of information the decoration of the page was also quite good i think it was well done!!!

	Super

	Types of soil

	It is helping me so much on my science fair project!!!!! You are my life savers!!!!!

	I will be using these resources in the summer term - excellent.

	Names and information about soil 

	It should have games

	Its very good and has alot of description

	WOW BUT NEED TO KNOW ABOUT IT SOONER:)

	Please give all the information to the users.

	Thanks for the info about soils!!

	You need an area designed for AS and A Level geographers. Also a dictionary off key terms would be useful. for instance i am looking fro a deffinition of Gleying.

	Maybe there should be a few more (labed)pictures

	put games on seconary it’s a better way to learn.

	it is ok

	it shud b more excitin mayb

	very good page and i found it very usefull in class

	I am looking to register on your site

	make it more fun

	its very cool :D

	it is badbadbadbadbadbadbadbad

	its pretty good it gave me a few answers.thank you

	this page was great

	FYI: various pdf files will not open. box that pops up says " error reading lenearized hint data"


Table A1. Constructive commentary received to date from selection of on-line users of Soil-Net

Of all the comments received, a summary is thus (Table A2):

Guardians
18

Students
61

Teachers
42

Total

121

Instances where materials have been used in class or project

62

Instances where materials have not been used in class or project

59

Total








121

Page rating 1 out of 5

27

Page rating 2 out of 5

12

Page rating 3 out of 5

20

Page rating 4 out of 5

15

Page rating 5 out of 5

47

Total



121

Where ‘1’ is ‘Poor’ and ‘5’ is ‘Excellent’

Table A2. Additional statistical feedback received to date from all commenting on-line users of Soil-Net

A2.0 Internet usage access statistics for Soil-Net
The original ambition of Soil-Net was that it should be available in schools across the country and thus a freely available Internet site was selected as the most cost-effective mechanism for delivery. However, concerns were expressed at the point of project commencement of the need to ensure adequate delivery experiences for schools without broadband access as well as those with. Letters of confirmation were sought at the outset from Defra that the design content would be broadly compatible with a 56k modem connection and a minimum specification design computer was identified. The intervening explosion of broadband access in schools has meant that in reality the majority of school users can now enjoy access to Soil-Net using DSL or cable connection speeds.

The Secondary materials are broadly text and graphics-based and consistent with modem access. The Primary materials are based on the Macromedia (Adobe) Flash technology platform. The flash files can be operated in a stand-alone environment unconnected to the Internet. Accordingly the Primary fileset has been made available as a 100Mb download for those who might be unable to access online-content satisfactorily.

Access feedback from the Internet is made possible via the use of the ‘Google Analytics’ software toolset. This places a small piece of code in each web page which allows the collation of statistics about usage of the site. These statistics are then made available to the webmaster. Some immediate statistics from Google Analytic are provided in Table A3a-e, pertinent to the period June 2006, when we activated the logging, to date:

Visitors

7,343 unique visitors, averaging 33 unique persons visiting each day

83,274 page impressions served up (pages viewed) on monitored pages

Table A3a. Visitor statistics for Soil-Net

Referring sources

The list below summarises how the majority of users have found us from other cross-linked sites to-date:

	(directly entered)
	4097

	google[organic]
	2431

	soils.org.uk[referral]
	592

	yahoo[organic]
	330

	isric.org[referral]
	156

	Cranfield.ac.uk[referral]
	103

	learn.flvs.net[referral]
	98

	msn[organic]
	89

	images.google.com[referral]
	80

	bbc.co.uk[referral]
	71

	silsoe.cranfield.ac.uk[referral]
	69

	defra.gov.uk[referral]
	63

	intranet.open.ac.uk[referral]
	46

	www3.landis.org.uk[referral]
	43

	learningnet.co.uk[referral]
	42

	planet-science.com[referral]
	36

	images.google.co.in[referral]
	35

	environment-agency.gov.uk[referral]
	34

	search[organic]
	29

	en.wikipedia.org[referral]
	29

	itc.nl[referral]
	28

	geographypages.co.uk[referral]
	25

	images.google.co.uk[referral]
	22

	google.co.uk[referral]
	22

	iuss.org[referral]
	20

	the-ba.net[referral]
	19

	aol[organic]
	19

	tiscali.co.uk[referral]
	15

	ask[organic]
	13

	sciencelearningcentres.org.uk[referral]
	13

	defraweb[referral]
	12

	broward.flvs.net[referral]
	10

	school-portal.co.uk[referral]
	10

	newforestnpa.gov.uk[referral]
	10

	soilsassociation.org[referral]
	9

	images.google.co.th[referral]
	9

	images.google.ca[referral]
	9

	tech.groups.yahoo.com[referral]
	8

	fatdec.ucompass.com[referral]
	8

	members.aol.com[referral]
	7

	images.google.com.ph[referral]
	7

	images.google.de[referral]
	7

	uk.f861.mail.yahoo.com[referral]
	7

	graydonmanor.ucompass.com[referral]
	7

	search.mywebsearch.com[referral]
	6

	images.google.es[referral]
	6

	geography.org.uk[referral]
	6

	ethicalinternet.co.uk[referral]
	6

	google.com[referral]
	5

	images.google.com.au[referral]
	5

	images.google.sk[referral]
	5

	mail.google.com[referral]
	5

	mail.red.esinet.org.uk[referral]
	5

	groups.yahoo.com[referral]
	5

	webmail.tiscali.co.uk[referral]
	5

	as.starware.com[referral]
	5

	images.google.com.br[referral]
	5

	uk.f867.mail.yahoo.com[referral]
	5


 Table A3b. Referring sites statistics for Soil-Net

Visitor origin

The following identifies the country of origin of the majority of users who have visited the site to-date:

	Country of Origin
	Visits

	United Kingdom 
	5906

	United States 
	982

	India 
	552

	Philippines 
	199

	Australia 
	159

	Canada 
	146

	Germany 
	80


Table A3c. Country of origin statistics for Soil-Net

Connection speed
The following table identifies the connection speeds used by the majority of users to-date:

	Connection Speed
	Visits

	Cable/DSL
	6906

	Dialup
	1059

	Unknown
	898

	Corporate
	243


Table A3d. Connection speed statistics for Soil-Net

Browser/Platform Combination

The following charts the Internet web browser used and the computer operating system type used by the majority of users to date:

	Browsers – Platform
	Visits

	Internet Explorer 6.0 - Windows XP
	6142

	Internet Explorer 7.0 - Windows XP
	577

	Internet Explorer 6.0 - Windows 2000
	542

	Internet Explorer 6.0 - Windows 98
	246

	Firefox 1.5.0.4 - Windows XP
	124

	Safari 419.3 - Macintosh PPC
	99

	Firefox 1.5.0.8 - Windows XP
	84

	Firefox 1.5.0.7 - Windows XP
	82

	Firefox 2.0 - Windows XP
	67

	Firefox 1.5.0.6 - Windows XP
	62

	Firefox 1.5.0.4 - Macintosh PPC
	53


Table A3e. Browser/Platform statistics for Soil-Net

A3.0 Online cross-links to Soil-Net
Considerable effort has been made to seek to have Soil-Net cross-linked from other relevant websites. At the time of writing some 202 websites and online resources have been assessed as potential cross-link sites. Where appropriate, these have subsequently been approached. It is a long hard process trying to get these links in place, but it is a very profitable action in terms of traffic. The more cross links a site has, then the higher it appears in the main search engine rankings, e.g. Google and MS Live. To achieve these links then is a great boon to the visibility of the site in two ways – direct linkages for the readership of the other sites, and secondly elevation of search engine listing status. For each website approached, a standardised cross reference text and suitable set of images was provided. To see an example of such a cross-link and the text employed, visit http://www.soils.org.uk/education.htm. Of the sites approached, the following represents the 45 websites to link in some form to Soil-Net to date, shown in alphabetical order (Table A4). Links from other websites, such as from the RGS website, are anticipated in the near future.
	Organisation
	Contact and Details

	Agricultura en Yecla: presente y futuro
	http://anidayecla.blogspot.com/2006/11/agricultura-en-yecla-presente-y-futuro.html

	BA – follow up to BA Festival
	http://www.the-ba.net/the-ba/
Lisa Hendry

	US Bureau of Land Management
	http://www.blm.gov/nstc/soil/Kids/knowmore.html

	Bright New Scotland Soils
	http://www.brightnewscotland.org.uk/UserFiles/File/Analysing,%20Identifying%20&%20Working%20Soil(1).pdf

	BSSS
	Rob Parkinson
http://www.soils.org.uk/

	Compendium of models and applications (by David Rossiter) 
	http://www.itc.nl/personal/rossiter/research/rsrch_ss_apps.html
'rossiter@itc.nl'

	Countryside Agency
	web.team@naturalengland.org.uk

	DEFRA
	

	Environment Agency
	Author: Stuart Menzies | enquiries@environment-agency.gov.uk


	EUGRIS
	http://www.eugris.info/
Portal for soil and water management in Europe

	FTPWork
	http://www.ftpwork.org/teachers/handouts/useful_websites.htm   &      http://www.ftpwork.org/

	The Geographical Association
	http://www.geography.org.uk

	Geog Soc.
	geogsoc2000@yahoo.com
http://www.geocities.com/geogsoc2000/Contents.htm

	Geography Forum
	Staffordshire Learning Net
http://www.learningnet.co.uk/ubb/Forum5/HTML/006822.html
kate.russell@staffordshire.gov.uk

	Geography World
	BOWERMANB@aol.com
http://members.aol.com/bowermanb/101.html

	Hants County Council
	http://www.hants.gov.uk/schooltravelplans/links.html
http://www.hants.gov.uk/environment/soils/assets/Hampshire_summary.pdf
http://www3.hants.gov.uk/sustainableschools/sustainable-schools-action/sustainable-schools-landuse.htm

	Home-made metal detectors
	http://www.metal-detectors-reviews.com/wi/Homemade-metal-detectors

	Institute of Environmental Sciences (IES)
	Adam Donnan
http://www.ies-uk.org.uk/

	ISRIC World Soil Information - data sets 
	ISRIC
http://www.isric.org/UK/About+Soils/Other+sources/Soil+education/default.htm

	IUSS
	http://www.iuss.org/
alfred.hartemink@wur.nl

	New Forest National Park
	http://www.newforestnpa.gov.uk/support_organisations

	On-line soil survey information (by David Rossiter) 
	'rossiter@itc.nl'

	Planet Science
	planet-science.news@nesta.org.uk
http://www.scienceyear.com/home.html

	Science Learning Centres
	http://www.sciencelearningcentres.org.uk/
Emma, support@slcs.org.uk

	TeacherNet Sustainable Schools Forum
	sustainable.schools@dfes.gsi.gov.uk
http://www.teachernet.gov.uk/sustainableschools/ 

	United States Consortium of Soil Science Associations 
	http://soilsassociation.org/
'j4culver@aol.com'



Table A4. Websites and online references and resources cross-linking to Soil-Net

A4.0 Results from on-line Secondary quizzes
The Soil-Net Secondary site contains over 50 topics, each of which is concluded with a short 8 question multiple choice quiz. This is provided to aid understanding of the topics presented. In completing a quiz, the website logs a number of key parameters to a database. Items recorded include the quiz name, the date and time, the number of seconds taken and the percentage score. Further information is also captured as to the users IP address and browser type. As a result, an analysis of the quiz database to date can reveal much about the patterns of use of the site. The number of times each quiz has been attempted is provided in Table A5.

	Quiz
	Attempts
	Mean score (%)

	Secondary_Intro_What
	15
	76.9

	Secondary_Intro_Matter
	7
	80

	Secondary_Intro_Microscope
	9
	86.7

	Secondary_Intro_Properties
	19
	81

	Secondary_Intro_Formation
	6
	73.3

	Secondary_Intro_Differences
	7
	94.2

	Secondary_Intro_Livingbeing
	9
	68.9

	Secondary_Intro_Plants
	20
	94

	Secondary_Intro_Colonisation
	4
	65

	Secondary_Cycles_Oxygen
	5
	77.8

	Secondary_Cycles_Nitrogen
	4
	81.5

	Secondary_Cycles_Carbon
	10
	79

	Secondary_Cycles_Nutrient
	1
	88

	Secondary_Cycles_Hydrology
	1
	100

	Secondary_Functions_Farmingandfood
	4
	75

	Secondary_Functions_Forestry
	9
	87.8

	Secondary_Functions_Ecology
	4
	94

	Secondary_Functions_Ecology_Leaves
	20
	79.5

	Secondary_Functions_Soilwater
	5
	92

	Secondary_Functions_Reclamation
	1
	88

	Secondary_Functions_Infrastructure
	2
	94

	Secondary_Functions_Archaeology
	5
	77.6

	Secondary_Functions_Climate
	1
	63

	Secondary_Functions_Health
	2
	94

	Secondary_Functions_Foodprod
	2
	90

	Secondary_Functions_Garden
	8
	84.5

	Secondary_Soilsonearth_Britain
	10
	86.4

	Secondary_Soilsonearth_World
	10
	60.2

	Secondary_Threats_Erosion
	3
	58.3

	Secondary_Threats_Desertification
	2
	100

	Secondary_Threats_Acidrain
	1
	25

	Secondary_Threats_Fertilisers
	1
	38

	Secondary_Threats_Pollutants
	1
	13

	Quiz_WhosePoo.swf
	44
	82.8


Table A5. Summary of Secondary quiz results

One observation from observing students using the quizzes, was that there was often a wish to achieve 100%. Therefore at the end of each quiz, an option was added to allow students to ‘start again’. Observing the resultant data logs, students clearly do tend to repeat quizzes again and again until the top score is achieved.
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