Pilot GCSE - Option 2: Geographical Information Systems
Context

This unit aims to provide an opportunity for candidates to explore ways in which ICT and GIS in particular, can be used in geographical studies. Unlike the other units in the specification, the GIS unit takes its title from what could be regarded as nothing more than a digital tool to record, process and present data. It is, however, important that GIS technology should be understood, not only in terms of the techniques to operate the software, but also in the wider background, applications and issues relating to its use. So although there is a focus on the software and its applications that leads to the unit being described as ‘predominantly vocational’, its other elements ensure that it is not a purely skills-focused unit. 

Content: GIS as ‘good’ geography

A strong case can be made for the use of GIS helping to raise standards in geography. 

· GIS is now an essential tool in any professional applications of geography and, as such, should also be part of any school-based work in the subject. 

· GIS has the potential to raise the technical standards of mapping and make it easier to map data in ways that are more varied and more accurately drawn than drawing maps by hand. 

· GIS can enable more complex processing of spatial data to be achieved more easily: it can search, edit, measure and statistically process data more easily and efficiently than previously. 

· The ease of ICT to change map parameters makes it easy to ‘see’ patterns differently. 

All these features of GIS should combine to define a better quality of geography, as a minimum in terms of mapping, but also in other ways. It is certainly a tool whose time is long overdue in geography as it is studied in schools. Yet in spite of the software that has been available for many years, its uptake has been depressingly low. This unit can provide a real incentive for it to be used. 

Concepts

The organising concepts associated with this unit are: 

· uneven development

· interdependence

· futures

· globalisation. 

Some of these concepts relate directly to the mapping capability of GIS, e.g. when data is mapped to reveal uneven patterns of development at a variety of scales and in different contexts. The futures dimension is also directly relevant on account of the ways in which data can easily be edited to produce alternative patterns, i.e. when asking ‘what if’ questions. Ideas about interdependence can be explored through mapping patterns of flow, something that can in turn be linked to the concept of globalisation. 

Examples of GIS to illustrate the concepts

Uneven development

· Map area data for economic and social indicators of development on global and national scales to show patterns and possible links between data sets. 

· Map social data in urban areas, e.g. to show differences in wealth or crime rates. 

Interdependence

· Create flow maps to show the movement of goods and services between countries, e.g. the movement of foods and computer equipment.

· Map the movement of commuters between urban and rural areas to show how interdependence can operate on a regional scale. 

Futures

· Use GIS for a local area enquiry to find locations for new developments, using mapping and search tools to identify optimum sites and locations, e.g. for a new road, wind turbines or a new superstore. 

· Ask ‘what if’ questions using measuring and statistical tools to identify possible changes to an area as a result of local change, e.g. to find out how many people would be subjected to increased noise levels as a result of the construction of new airport runways. 

Globalisation

· Map point data to show the distribution of industries and products on a global scale, e.g. the distribution of food chains or clothing manufacturers. 

· Map data from a town centre or other local retail area to establish the extent and types of businesses that are part of global chains.
An understanding of these concepts does not come from the practical activity of processing data and producing maps, but from the subsequent analysis and application of the information that is derived from the data. Some of these concepts may also be explored while studying some of the associated technologies, such as the GPS and satellite imagery. 

Choosing the GIS unit

Choosing this unit will involve addressing several questions. 

· To what extent does this unit contain vocational elements and is this approach likely to motivate and appeal to your candidates?

· How does the weighting of marks for the assessment objectives for this unit compare with those for the other units and will the weighting provide your candidates with the greatest opportunities to demonstrate their capabilities?

· What previous experience do your candidates have in using GIS software and how will this affect your decision, i.e. is previous use necessary and will you be able to build in progression in its use, or will its novelty be a feature that will help create motivation in studying the unit? 

· How will you be able to resource the unit? 

· Will you have sufficient access to computers and GIS software throughout the unit?

· Will you be able to link this unit to the other units? 

· Do you as teacher, have the right skills to use GIS software with your candidates? If you don’t, how can you acquire these skills?

· Which types of GIS software will it be best to use (e.g. school orientated or industry standard)? Can you afford to buy what you want to use? 

· What will be the best ways to assess the unit? 

The following notes attempt to address some of these questions. 

Assessment objectives

The unit involves aspects of all three of the Pilot GCSE Assessment Objectives, i.e. AO1, AO2 and AO3. A knowledge and understanding of ‘organising concepts’ is part of AO1. Developing interpretations of ‘geographical situations’ is part of AO2, for example, ways in which maps can be interpreted. Interpretations can also be explored by the ability of GIS to create a variety of maps using different gradations of data, colours, styles of quantitative symbols and boundaries. The ability to ‘select and use skills’, in this case to choose to use GIS software, is part of AO3, as well as the ability to ‘analyse problems’ and ‘communicate findings’. Primary data could be collected as part of this unit so that candidates can have opportunities to achieve the separate objective described in AO3ii. 

Bridging the divide

The GIS unit is intended to be ‘predominantly vocational’. This is something that needs clarification, partly because of the historic divide in the examination system between the vocational and the academic. In the Pilot GCSE course, both approaches have been brought together into a common system, giving equal value to each in relation to the marks that are awarded (each Option unit carries the same total mark). The word ‘predominantly’ indicates that the unit is on a continuum between the two extremes, rather than forming a self-contained section. Making this unit one that is ‘predominantly vocational’ carries some implications in three main ways:

1. The unit content - needs to include specific examples of how GIS is used in the ‘real world’, e.g. in different types of employment. Examples can include land use planning, crime investigations and for military purposes
2. The assessment objectives - the emphasis on vocational aspects of the work should also manifest itself in the weightings given to the assessment objectives. In this case, AO3 accounts for 45% of the total. This reflects the emphasis on practical skills and the ability to use these skills to ‘communicate findings’ and ‘analyse problems’. This, however, needs to be set in the context of the other more academic criteria that are contained in all three objectives, especially in AO1. 

3. The methods of study - although not detailed in the specification, teachers should ensure that the vocational spirit of this unit is brought out through the teaching and learning strategies that are used. This unit lends itself well to using primary data that is collected to analyse and present solutions to ‘real’ local issues. 

Ensuring the unit is ‘predominantly vocational’

Every teacher will need to make decisions about which units are likely to be appropriate for their candidates. One aspect of this will be to choose a topic that will do most to interest and motivate them. A vocational unit, for example, could be more appropriate for candidates who prefer to work in more practical ways and if the relevance of the work to the ‘real world’ is made explicit. It is likely, however, that it is not the topic itself, but how it is taught, that will produce this interest and motivation. The title of this unit is likely to do little to fire the imagination for candidates other than those with a penchant for ICT. 

Teachers who choose the GIS unit need to note the extent of the differences in the mark weightings between the assessment objectives, i.e. AO3 is awarded 45% of the marks for this unit. This is made complex by the way in which the assessment objectives themselves integrate different dimensions of the vocational and the academic. Choosing a unit whose mark weightings play to the candidates’ strengths is likely to give them the best opportunities to optimise their achievement as measured by GCSE. It is interesting to note that the weighting of marks for the three vocational option units is different. 

A different dimension to consider is the extent to which a predominantly vocational unit might appeal differently to boys and girls, and whether there are aspects of the unit that might in broad terms, favour one or the other gender. For the moment, perhaps this can be left as an open question. 

GIS basics

This unit cannot be done without using GIS software with the candidates. GIS technology exists in several forms. It can, for example, be part of a website or a CD-Rom that the user can query to access maps. These forms of GIS, however, do not provide the kind of experience that needs to be offered. At minimum, a GIS package should consist of the tools to:

· draw a map with lines, points and areas

· import a base map in raster and vector formats

· set up a table and enter raw data in it, linking the data to the map

· show the data on a map, choosing between different mapping options

· query and process the data in different ways. 

Any package without these five basics can only be used in a supportive role or to help a candidate to learn the capabilities of GIS software. There are likely to be many other tools and functions, such as the ability to link photos to the map, but these are additional to the basics. 

GIS for school use

Choosing a GIS package also presents a different kind of choice. Some packages are ‘industry standard’, i.e. they are full professional packages. There are also packages that have been designed specifically for use in schools. The industry standard packages are bound to be more complex than packages for schools, though candidates are accustomed to working with ones that have many more tools and functions than they immediately need to use. Packages designed for use in schools are likely to be more ‘user friendly’ and although they will help to introduce all the fundamentals of working with GIS, they have no applications beyond schools.

Costs and other factors will also need to be taken into account, for example, whether the package could also be used for post-16 work, including the special GIS award that is available. Evidence from schools appears to indicate that there is no single right answer as to which type of product to use and it would be possible to use either for this unit. 

Starting with GIS

The unit makes no assumptions about the candidates’ prior experience with the use of GIS. Yet there must be implications over the amount of time needed for the unit if there has been prior experience, or none. Where candidates have had no prior experience, a considerable amount of time will be needed to make sure that the candidates can use the package before they are able to use and apply it. Schools in which GIS work has formed part of their geography programmes of study over several years will be in a different and more advantageous position. Some new tools and functions can be introduced, but more time will be available for its use and application. A personal viewpoint is that GIS software should be introduced to candidates as early as possible, then built up as part of a phased approach over several years prior to key stage 4. Doing this is a matter of establishing priorities over how the limited amount of geography time can be used to promote ‘good’ geography and the costs of different types of resources. 

Planning content

The unit content is outlined in the Pilot GCSE specification (page 43) in a grid with these headings. 

· Learning outcomes

· Content and contexts for study

· Enquiry questions. 

The topic headings in the Content/context section provide one approach to planning a structure for a series of lessons. These headings are as follows. 

· Introducing the geographical information revolution

· Finding out about geographical information systems

· GIS in geographical investigations

· Making decisions and solving problems

There are, however, many alternative and perhaps more creative ways in which the unit can be planned. The problem-solving project, for example, could provide a central focus for integrating the other topics. 

If you haven’t already done so, download the planning grid for the GIS unit from the Pilot GCSE webpages.

Links with other units

There is  the possibility of making links between the use of GIS and one or more of the other units. Mapping is likely to be an integral part of every other unit. There are, therefore, opportunities to make use of GIS throughout the entire course, even if only to take advantage of its mapping and processing tools. Doing this, however, would need to take account of how the assessment objectives related to each unit and the way in which marks were allocated. 

Linking the GIS unit to the Fieldwork unit is not an option as centres are not able to choose both units. This does not prevent the use of GIS in the fieldwork unit, or using fieldwork as part of this unit. 

Resources

There is no shortage of resources to teach this unit, though a problem at the start may be that these resources may need to:

· be assembled from diverse sources 

· be adapted for use by candidates

· have activities written to help candidates work with the resources. 

There is little in existing geography textbooks that will help with background information about GIS and related technologies. There are, however, numerous websites from which resources can be downloaded or used directly on screen. These include information about GIS, GPS and other systems that use ICT. There are also examples of different organisations that make use of GIS. Satellite images and base maps can be downloaded from numerous websites. 

GIS software is needed to teach this unit. Some websites and CD-Roms have search engines and mapping capabilities, but they do not provide the full GIS capability that is needed. Although having a GIS package is an essential starting point, it is equally important to ensure that there can be access to it! For this unit, it is likely that the candidates will need fairly frequent access to computers. In most schools, this will need long term booking. 

A resource pack will need to be built up as a combination of hard copy and digital resources with related websites. This is fast moving field of study so it will be important to keep up to date with the resources that are available.

Assessing the unit

The GIS unit is internally assessed, but unlike most of the other Option units, it is not externally moderated. A reason for this, as stated in the specification, is that it will allow teachers even greater freedom to assess their candidates’ work by using methods of assessment that might not be easy to present for moderation. Teachers may want to think about what opportunities this might open up. The Awarding Body is under an obligation to work out how quality assurance in assessment can be achieved, though teachers also have a responsibility to ensure that their assessments are professional and reliable. 

An obvious option for internal assessment is to focus the work on a local area or secondary enquiry in which the use of GIS would play a central role in presenting and processing raw data. The work could be presented in the form of an enquiry question with background text, data that has been processed, maps that use a variety of mapping techniques and a conclusion to the enquiry. This would enable a balance of the different assessment objectives to be achieved. A study in which only limited aspects of the assessment objectives could be achieved would not give opportunities for the candidates to demonstrate their capabilities. A problem may be in working out how the candidates can show evidence of all three of the assessment objectives within the limited space and time recommendations for the assessment. 

Conclusion

This unit has the potential to break new ground in terms of the quality of the map work that candidates can achieve and in the processing of spatial data. It also involves relatively new ground in terms of building up an understanding of the ways in which ICT, and GIS in particular, is increasingly influencing people’s lives. This combination of ICT techniques, ‘real world’ relevance and geographical concepts should combine to produce a geography that is very much part of today. 

Fred Martin (Bath Spa University College)
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