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[bookmark: _Toc512195295]ABSTRACT
Recruitment of students in an increasingly aggressive market can make or break a University.  The aim of this project is to investigate whether the use of a Geographical Information System can inform marketing strategy in order to improve recruitment.  The objective is to build work based environments for each of the three countries that make up mainland UK.  Each work based environment will contained layers of data that are student recruitment relevant.

Before any build took place, research methodologies and approaches were considered to ensure that they were appropriate to the project.  An iterative design approach was adopted that would allow for the each stage of the build to be analysed and evaluated with amendments made before proceeding further.  GIS software was reviewed for suitability before MapInfo was selected.  Different types of data were obtained and saved in a MapInfo compatible format. 

The major findings from the project have been that there is a correlation between areas of deprivation and student recruitment.  This is further evidenced across all six years of applicant data.  Whilst recruitment is down, workspaces show that each Academic Year the Faculty fails to recruit sufficiently from more affluent areas across Wales and England.

In conclusion, the investigation has proved that visualising data is beneficial and will aid marketing strategy.  The project is small in scope and there are a number of areas that could be used to further the study, these include designing a dashboard to display the workspace layers, exploring application outcomes as well as inaccuracy in the data held.
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[bookmark: _Toc512195300]Introduction
The 2012-13 intake saw the first decrease in 10 years and recruitment dropped by 124,385 in the previous year at undergraduate level. Postgraduate recruitment had started to drop in 2011-12 dropping by 20,580 during this year and a further 31,775 in 2012-13.  Since the decline started, the drop-in numbers has averaged approximately 45,000 per year for undergraduates and 11,000 for postgraduates.

[bookmark: _Toc512195301]Aim
The aim of the project is to investigate whether using GIS to display specific applicant recruitment data can influence marketing strategy and/or policy by reviewing actual student recruitment data from the last six Academic Years 2016-17, 2015-16, 2014-15, 2013-14. 2012-13 and 2011-12.  From the data that the applicant provides as part of the recruitment process, maps will be built that identify where applicants are successfully being recruited. Using data from the Decliners Survey, which is a survey that applicants who choose not to take up a place with the University, it should be possible to identify the factors that stop students from studying at UWTSD displayable via map.

In order for staff in the School to be able to view the data visually, a web frontend will be built and the GIS connected through the back end. The web interface will allow staff to access the data in a user-friendly manner and will take into account usability engineering issues such as page layout, use of colours and mobile compatible screens.




[bookmark: _Toc512195302]Research and Review of Literature
This chapter explores the contributing factors affecting recruitment, the use of Geographical Information Systems and data available to the University.
[bookmark: _Toc512195303]The beginning of the decline
In 2010, Universities in England were given permission to increase the student fees dramatically in 2012.  Students starting University that year saw their fees increased from £3250 to £6000 for lesser standing institutions and £9000 for those that were outstanding.  Prior to the start of the Academic Year in 2011, some institutions such as University of West London, were concerned that they would be ‘squeezed’ due to not being a University that could expand its recruitment at either end of the spectrum i.e. talented students and/or charging lower fees.  Whereas, Exeter University felt that the increased competition would improve student satisfaction as students would vie for places at top universities such as theirs [1].

In the run-up to the announcement on fees, student recruitment at undergraduate level had been showing a healthy growth.  Student numbers had grown consistently from 2000-2001.  This growth came to an end in 2011-12 and from there on in, with the exception of 2015-16 there had been a steady decline.  This growth was also mirrored in recruitment at postgraduate level [2].
[image: Screen%20Shot%202017-11-17%20at%2010.57.27.png]
[bookmark: _Toc512115688]Table 1: Students by level of study 2000/01 to 2015/16 [2]
[bookmark: _Toc512195304]The rise of the University Marketing Machine
The University’s Faculty recruitment figures since this time have been an inflammatory and contentious subject.  Faculties and the University’s Marketing Unit have failed to agree on both policy and strategy.  The Faculties are highly critical of any marketing produced at a central level and again highly critical of what they perceive to be a failure to market the in the ‘right’ areas.  Faculties scrutinize not only their recruitment figures but also their retention figures and it is not uncommon for discrepancies to be identified.  As a result of the country’s universities all needing to improve their recruitment figures, it has seen the rise of the University marketing machine.  Universities such as Swansea, Cardiff and Bristol have every growing marketing departments both at a University level and within the respective Schools and Faculties.  They are skilled and operate like a well-oiled machine churning out slick quality marketing material continually.  

Prior to the merger in 2012, when the institution were two separate entities of Swansea Metropolitan University and Trinity Saint David, Carmarthen both as an established following and were known to both prospective applicants and FE colleges as well as School Sixth Forms [3]. The new merged University has seen the number of staff in the department increase, however there seems to be little to show for the work that they undertake. Staff feel that the Marketing department do not market the courses properly. However, the Marketing department states that they are only there to market the University and that it is the Faculties and Schools responsibility to market the courses they offer.  As previously stated this disparity between the two entities causes no end of friction.

As a result of these changes, lecturing staff are having to upskills at a very rapid pace and become adept in the marketing of their programmes. With some lecturing staff having been out of university for in excess of 20 years, they are also having to very rapidly learning the new ways in which the younger generation interact, for example, social media.  When looking at social media, which medium is the best and the most appropriate i.e. Facebook, Twitter, Instagram to name but a few.
[bookmark: _Toc512195305] Surveys Impacting on Recruitment 
The National Student Survey was introduced in 2005 [4] and is undertaken by students who are primarily in their final year.  The study consists of a range of questions based around the students experience over the previous two years of study and is divided into the following areas
· Teaching on my course
· Learning Opportunities 
· Assessment and feedback
· Academic Support
· Organisation and management
· Learning resources
· Learning Community
· Student Voice 
· Overall satisfaction
Students rank their answers using the scale of
· Definitely agree
· Mostly agree
· Neither agree nor disagree
· Mostly agree
· Definitely disagree
· Not Applicable [5]
Results for the NSS which is undertaken during the Spring term, are releases in the August each year.  These results primarily rank each institution based on the results of the student body.  Prior to 2012, NSS results whilst available to applicants were not openly displayed on any internet site.  This meant that although some institutions fared better than others, the impact of poor results on applicant figures each year was inconsequential.  Underachieving  institutions i.e. those that scored below 70%, were and still are required by HEFCE (in England) and HEFCW (in Wales) to provide an action plan outlining what actions will be taken during the new Academic Year to improve the results at the next survey point [6].  
However, this was all about to change with introduction of the Unistats website and Key Information Sets (KIS).  This changed had come about as a result of a consultation in November 2010, with the results being published during June 2011.  The outcome of this consultation was that the way in which information was presented needed to be standardised and that each institution needed to present the same information about their HE programmes.  This change would allow applicants and other interested individuals to more easily compare the same information across multiple Universities. 
The recommendation went on to state that the use of a new ‘widget’ would allow this information to be clearly displayed in a banner format on each institutions website and institutions were given a deadline date of 31st October that year by which to have completed this update [7].
[image: ]
[bookmark: _Toc512195176]Figure 1:  NSS/Unistats [8]
When you consider that following the introduction of the new student fee structure and now the introduction of easily comparable student based results, applicants but moreover their parents (who would be contributing to their child’s fees more than ever before) were to become more-savvy about the standing of these Universities in League Tables.  The result of this has been that Universities who have and that continue to perform well have seen their applicant figures increase and those that continually return poor results have seen applicant figures drop as prospective students vie to attend the better institutions.
As an institution that has not previously faired-well in the NSS, UWTSD has experienced a decline on student numbers for the last 5 years, some of which can be equated to the introduction of the Unistats data.  

The University has returned the following percentages for Overall Satisfaction in the last 5 years
· 2013 – 76%
· 2014 – 81% [9]
· 2015 – 79%
· 2016 – 84%
· 2017 – 85% [10]
2013 saw the introduction of a further student survey, the UK Engagement Survey or UKES from the Higher Education Academy (HEA).  The survey was started off as a ‘small scale project’ to establish how students were engaging with their studies and has grown from there.  
The UKES questions focus on the following areas
· Critical Thinking
· Learning with Others
· Interacting with staff
· Reflecting and connecting
· Course challenge
· Engagement with research and inquiry
· Staff-student partnerships
· Skills development
· How you spend your time
· Your student experience
· Assessment and feedback
· Academic Support
· Organisation and management
· Learning Resources
· Personal development
· Overall satisfaction [11]

Moving on from this is the introduction of TEF (Teaching Excellence Framework) by HEFCE and HEFCW.  Year 1 of TEF was rolled out during 2016-17 for English institutions and eligible Welsh Institutions with the results being used during the Academic Year 2017-18.    Following the submission of evidence, institutions will be awarded either bronze, silver or gold level award.  
[image: ]
[bookmark: _Toc512195177]Figure 2:  TEF (Teaching Excellence Framework) [12]

[bookmark: _Toc512195306]Available Data 
So, what data do universities have available to them to review and compare in order to improve their student recruitment
[bookmark: _Toc512195307]University level data
Each year, universities across the country amass data in relation to applicants applying to study with them, existing or continuing students and those that are due to graduate at the end of the current Academic Year.  For prospective applicants, this data contains information such as their current or previous educational establishment, existing qualifications, qualifications currently being undertaken, information relating the programme of study that they wish to progress to.  They also record personal information such as date of birth, gender, medical conditions and next of kin.  All of this information is recorded on UCAS, the body responsible for the all admissions to Higher Education (UCAS will be looked at in more detail in the next point).
[bookmark: _Toc512195308]Funding body data
There are two main organisations that collate and provide data on either admissions or student statistics in the UK, they are UCAS, the Universities and Colleges Admissions Service [13], and HESA, the Higher Education Standards Agency [14].  
UCAS is responsible for the management of all undergraduate applications in a given academic year.  By all applications going through this centralised admissions system, it allows universities and colleges that provide HE to consider and select applicants for their courses in a streamlined and easy to manage FASHION.  UCAS was originally established in 1961 then called the Universities Central Council on Admissions (UCCA).  UCAS as is today is as a result of the merging in 1993 of UCCA, PCAS (Polytechnics Central Admissions System) and SCUE (Standing Conference on University Entrance).  Primarily a charity, UCAS raises income by charging applicants and universities for the use of their system and charitable donations from a subsidiary company of UCAS [15].  
From the UCAS website, data is freely available for download including analysis.  As an example, the website states that for 2014, the organisations processed nearly 3 million applications allowing 512,00 students to commence full time study in more than 380 UK HE institutions [15].  UCAS’s End of Data Cycle resources contains in excess on 1.4 million data points that can be export on various formats.  Available data from 2014 has been recorded in a ‘uniform format’ to allow users to be able to integrated the data more easily [16].
[image: ../Screen%20Shot%202018-01-21%20at%2019.55.29.png]
[bookmark: _Toc512195178]Figure 3:  UCAS End Cycle Data [16]
HESA according to their website are the ‘experts in UK higher education data and analysis’.  They are responsible for recording information from the HE sector in the UK about
· students
· qualifications obtained
· widening participation
· graduates
· staff
· providers [17]
Following the ‘Further & Higher Education Act 1992’ and a subsequent paper titled ‘Higher Education: a new framework’, HESA was set-up to provide official statistics and are regulated by the government’s UK Statistics Authority.  As with UCAS, HESA are a charitable organisation raising income via subscriptions primarily from HE institutions who pay for a subscription to their service.  HESA has been in existence since 1993 so not as old an institution as UCAS [18].  
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[bookmark: _Toc512195179]Figure 4:  HESA Student Data 2000/01 to 2016/17 [19]

HESA quality assure data provide by HE institutions as part of their statutory requirement for the relevant funding bodies.  Once quality assured, HESA are responsible for providing the data to ‘funding councils’ and ‘government bodies’.  However, HESA are also able to provide analysis on the collate data.  This analysis and data is available to HE institutions, funding councils such as HEFCE and HEFCW, government bodies that include Welsh Government, Department for Education and skills Funding Agency [20] as well as other interested parties such as researchers and students.  A large amount of the data and analysis is ‘freely available’ to access [21].  HE institutions access data using Heidi Plus, a subscription based service.    Containing 10 years’ worth of data, the platform allows data to be manipulated and displayed via data visualisations and dashboards.  It is suggested these visualisations and dashboards can aid and ‘inform planning’ [22].  Heidi Plus replaces Heidi and is a collaboration between HESA and Jisc [23].
Having looked at the data available to institutions, the next section describes what a Geographical Systems is and its uses.

[bookmark: _Toc512195309]What is GIS 
GIS stands for Geographical Information System and is a computer based system that records different types of data and is able to display the same data by location i.e. position on the Earth’s surface [24].   Moreover, a GIS is capable of analysing the data that is stored and displayable in its system [25].   
[bookmark: _Toc512195310]What is GIS used for
GIS is used for making a correlation between seemingly unrelated data.  This ‘spatial’ data uses location i.e. an address, postcode or coordinate e.g. latitude and longitude.  GIS does not allow for just one type of data to be compared or contrasted, it enables many types relating to people an example of which would be income, information about the people’s surroundings such as universities etc. [26].

From these correlations, it is possible to provide a ‘visual representation’ of the input data and is the mapping of the data.  The data used in the GIS is stored via a database.
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[bookmark: _Toc512195180]Figure 5:  What is GIS [27]

[bookmark: _Toc512195311]How has GIS developed over the years 
GIS as we know it has been around since 1960s.  However, GIS can be traced back to 1832 during an outbreak of Cholera in France when French Geographer Piquet mapped the outbreak in the different Paris districts.  Fast forward to London 1854 where Snow plotted death in London for Cholera on a map.  There were no noteworthy GIS breakthroughs until 1960s [28].
Roger Tomlinson is considered to be the ‘Father of GIS’ and is credited with pioneering the concept of GIS to the Canada Land Inventory (CLI) in the 60s as a specialist field [29].  CLI were required to map more than one million square miles in order to map out land suitable to be developed for tourism.  Tomlinson devised a computerised system that Lee Pratt (Head of CLI) agreed to during a flight in 1961 [30]. 

During the 70s, the US Census Bureau implemented some of the features of GIS allowing them it input census data in the GBF-DIME (Geographic Base File – Dual Independent Map Encoding) format.  This led to the Bureau mapping boundaries and roads digitally.  This was closely followed by the UK’S Ordnance Survey also implementing ‘topographical’ mapping as a routine and still do to this day.  It is during this decade that ‘software commercialisation’ immerged.  As computer know how progressed and improvements were made in the storage of memory and graphics, new products immerged on the market and software sellers.  
It was during the 80s that software seller Esri was founded, today the company is now one of the biggest sellers of GIS software in the world.  Since this time Esri have had a major part in progressing GIS into what we see today.  The run up to and turn of the millennium saw GIS come into its own.  It is during this time that GIS first saw it being included as part of educational syllabuses.  
From 2010, GIS users were able to access more and more data utilising satellites and GPS and having free downloadable access to data such as TIGER, LiDAR and Landsat imagery.  Open source software has been the innovator during this time and users can build their own software in collaboration with other users [31].
[bookmark: _Toc512195312]What is cartographic representation 
Oxford dictionaries define cartography as the ‘science or practice of drawing maps’ [32].  Cartography dates back to the Egyptian era circa 3800 BC with Chinese cartographers PRODUCING maps in 227BC.  Modern cartography is based on the system developed by the Greeks.  The maps of Ptolemy, although rudimentary by the standards of today are incredibly precise for their time.  The art of cartography progressed during the Medieval Ages in Muslim countries only and this skill was passed on to Europeans post Renaissance era.  The 1700s saw the immergence of the first topographical surveys carried out by the French but soon copied by other Europeans [33].

[image: ../Screen%20Shot%202018-01-21%20at%2020.09.47.png]
[bookmark: _Toc512195181]Figure 6:  Cartographic representation [34]

There are three map types, they are reference, thematic and special-purpose.  Reference maps show spatial data but without any preference to one type or another, varying in complexity [35].  Thematic maps display a theme such as population or vegetation.  A base map is used to show coast lines, boundaries etc. and a layer with the theme is laid on top and can show specific reference points.  In general, there are 5 types of thematic map they are 
· Choropleth maps
· Proportional or graduated symbols
· Contour or Isarithmic map
· Dot map
· Dasymetric mapping [36]

[bookmark: _Toc512195313]What is Geo-Visualisation theory 
Geo-visualisation is a tool used for understanding and interpretation of environmental data and evolves from as early as the stone age with the paintings drawn on the walls by cave-dwellers [37].  

[bookmark: _Toc512195314]What is visual perception 
Visual perception is a person’s ability to make sense of what they see, with sight being one of the five senses.  However, visual perception is not how well a person is able to see rather it is how well their brain is able to interpret what they are viewing [38].  
With visual perception the eye, which is light sensitive, allows light in and the brain interprets the light as it moves down the optic nerve.  The brain then ‘normalises’ the image so as the viewer is able to understand what they are looking at.  This is called the Gestalt theory.
A number of things are able to interfere with a person’s visual perception making it hard for them to be able to see.  Whereas a person’s ability to see can be corrected with glasses, if there is a problem with the person’s brain which interferes with their perception, then this is not always possible to correct [39].
[bookmark: _Toc512195315]What is Vector and Raster Data 
Vector and raster data are the same spatial data that has been represented in different ways.   Vector data uses ‘points, lines and polygons’ and is used for displaying maps that relate to boundaries and streets [40].  The points in vector data co-ordinates that simply put relate to longitude and latitude and are use if the area being reviewed is too small for the polygon to be used.  Lines connect the vectors or points, at this time the point becomes a vertex and are used to represent linear features.  Polygons are used when a number of vertices connect with the first vertex and last vertex being the same.    Areas are represented by polygons [41].
[image: ../Screen%20Shot%202018-01-21%20at%2020.13.39.png]
[bookmark: _Toc512195182]Figure 7:  Raster & Vector Data [42]

Raster data is a better method to use if the data that is being displayed is not static but rather changes frequently.  The type of data displayed as a raster would be photographs from the air, an image from a satellite.  These images would then be divided into a grid cells or pixels [40].  Raster data modules can be either discrete or continuous in type.  If discrete, they will represent a specific category such as an urban area or a vegetative place of land and are ‘definable’.  Continuous or non-discrete raster change within the grid cell, for example, the elevation of the land or a photography taken from a plane.  A ‘fixed registration point’ is used as an anchor point or an ‘aspect cell value’ uses a set direction e.g. north.
The advantages of using vector data is that it is more pleasing to the eye however is the data is continuous is requires a lot of additional work on top to make it usable.  Raster data works well when interrogating the size of a specific cell on a grid. A disadvantage would be that there can be a great amount of data to work with due to the data being stored for each cell within the grid [41].

[bookmark: _Toc512195316]What is socio demographic data 
Socio demographic data refers to social and demographic data about the people that have been assigned to that specific group.  That data includes the following information
· Age
· Gender
· Marital Status
· Family Size
· Race
· Religion
· Income
· Medical History
· Birth / Death Rate
· Education [43]

Socio-demographic groups are greatly used by the Social Sciences, however there is use for this data in other areas such as marketing.  For example, the more that a company or institution knows about a group of people, the easier it will be for them to identify the factors that will encourage them to engage or to make a purchase.  This helps ensure that the effort put in is not ‘hit-or-miss’ in its approach.  A company when implementing a marketing pln./strategy would not be able to look at individuals needs as this is not practical.  Therefore, they can tailor what they do dependent on the demographic group [44].
[bookmark: _Toc512195317]Why use GIS 
In this modern age, creating, managing and maintaining an ever-growing amount of spatial data is of vital importance to both companies, agencies and government bodies.  An efficient way of doing this is via a Geographical Information System.   A GIS is more than just a map, a GIS is able to display information but more than that, it is able to display information in layers [45].  GIS includes different tools that allow users to be able to interrogate the data on both a statistical and analytical level.  The visual aspect of GIS enables relationships and correlations to be identified that would not normally have been made if only viewed in a tabular form [46].  Furthermore, whilst preparing the data, it enables the user to think about the relationship between the different elements.  During this preparation, the user can formulate hypothesis or biases and consider any issues with the sample that the user has [47].
In the next section, the data needed when building a GIS is considered.

[bookmark: _Toc512195318]UK Data Service
This section explores the data held by the UK Data service.
[bookmark: _Toc512195319]What is the UK Data Service
The UK Data Service provides data on ‘social, economic and population data’ for both the UK and countries outside of the UK and is the largest collection of its kind in the UK.  Funded by ESRC (Economic and Social Research Council) and in conjunction with Jisc, and the Universities of both Exeter and Manchester, its aim is to provide data for a cross section of users including education, government, researchers and the commercially.  
The data that is held by the UK Data Service includes surveys - both government and cross-national as well as census and business data.  Users can expect to receive access to the data that they require, for those in HE they can receive support for ‘policy-relevant research’.  Furthermore, guidance and training in the use of the data along with best practice as stated on their website.  Finally, there is a ‘sharing’ with international partners to ensure that all data is openly available for use  [48].
[bookmark: _Toc512195320]Types of Data and Sources
The service provides data that is on the whole full anonymised and covers social, economic and the population.  


The specific types of data available for users are
· Quantitative
· Qualitative
· Multimedia
· Non-digital material [49]
The sources for the data include central government agencies, historical sources, grant awarded research active academics, overseas agencies that provide statistical data and agencies that can provide market research data [49].
[bookmark: _Toc512195321]Census Data Types
It is anticipated that for this project census data will be used when building the GIS.  UK Data Service has available for users a number of different types of census data, they are
· Aggregate
· Flow
· Microdata
· Boundary [50]
Boundary data will be the required data type for building of geospatial maps.  A Boundary dataset is a ‘representation of the underlying geography of the census’ that has been put in a digitised form.  It is possible to subdivide the datasets further in a hierarchical order.  The 5 levels of the division from largest to smallest are Country, Local Authority, Middle Layer Super Output Area or MSOA, Lower Layer Super Output Area (LSOA) and finally Output Area.
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[bookmark: _Toc512195183]Figure 8:  2011 Census population (English & Welsh Local Authorities) [51]

For the purpose of attempting to identify a trend in applications the Local Authority and MSOA layers will be used.  Dependent on what results are returned and when drilling down into the data, LSOA may be considered as well [51].
[bookmark: _Toc512195322]Format of Data
Boundary data can be downloaded from the UK Data Service website in various formats.  These formats include CSV (comma separated value), GML2 (Geographic Markup Language) and Shape (ESRI Shapefile format).  As the GIS software that will be used is MapInfo, the MIF/MID format will be the chosen format even though it is possible to use Shape [52].
[bookmark: _Toc512195323]Who uses GIS
Basically, everyone uses GIS today from small companies to conglomerates, government agencies, industry, retailers, healthcare and utility companies to name just a few [53].  

[bookmark: _Toc512195324]University Marketing Tools
The section considers the marketing tools that are available to the University when considering student recruitment.
[bookmark: _Toc512195325]Why do Universities need to market
As previously discussed, the shape of universities has changed dramatically in the last 10 years and the demand for a place is even more important if students are to realise a quality job at the end of their degree course [54].  However, in the last 5 years the number of places available far outweighs the number of students that are applying for them.  In order for any university to fulfil their quota, they are unable, with the exception of Oxford and Cambridge Universities, to rely on reputation alone to attract applicants.  Additionally, the cut in funding from HEFCW and HEFCE means that fees from applicants is of great importance if a university is to remain financially viable [55].
In a 2013 article written by The Times Higher Education, £36m was spent on marketing by 70 institutions in the Academic Year 2012-13, which was a 14.7% and 33% in increase on 2011-12 and 2010-11 respectively [55].
[bookmark: _Toc512195326]What Marketing is used in the HE Sector
Previously, Universities used to market to students that they could have the ‘best of…..’ as part of their literature.  Some of these ‘best of’ included student union, job on graduation, pubs.  Or that they were established and traditional, had never been an ‘Institute’ or ‘Polytechnic’.  However, we applicants becoming ever more savvy, universities need to have a USP or unique selling point and be able to create a brand, if they are going to succeed [55].
Marketing needs to include a tactical element as well and should include statements such as ‘come to our next Open Day’ used in conjunction with branding statements i.e. ‘stay near, go far’.  One good example of a branding exercise was that of University of Reading who in 2016 partnered up with NME magazine and 12 student ambassadors were given the opportunity during the Reading Festival to interview the likes of the Red Hot Chilli Peppers and Disclosure.  Students worked with the editorial team on NME gaining hands on experience.  During the festival, University of Reading branding was used at every opportunity and achieved ‘10.6 million social impressions’.  As a result, the experienced a rise in both open day attendance but also in applications.  In fact, in the October after the festival, the University had to close its registration for open day something they had never experienced previously [56].
This type of opportunity is a once in a lifetime one and the majority of Universities are never going to have such an opportunity arise.  So, what do these universities do?  The need to communicate effectively with applicants and can achieve this by having a strategy for using social media and ensuring that they are using the different platforms to engage applicants by providing relevant content.  Advertising which is consider offline, still has its place in the strategy and the use of physical banners, posters flyers and as well as adverts in journals will attract traditional students.  An attractive and ‘responsive’ website is going to be one of the first places that an applicant may visit.  SO, ensuring that the website returns a good place in the SEO or search engine optimization on the likes of Google is of vital importance [57].
[bookmark: _Toc512195327]Infographics 
Infographics and visual resources have become a big part of marketing strategies, as the saying goes ‘a picture tells a 1000 words’.  Infographics are a fast way of providing fact in an easy to understand format.  It can help to build a brand by the use of high level or school based logos unobtrusively placed within the infographic.  Infographics are easy to use on social media and can be appealing to all age groups which is key when trying to attract an applicant but also their parent/guardian.  They key to an infographic is to display the correct type of data through the correct medium [58].
[bookmark: _Toc512195328]Virtual Reality Tours
Virtual Reality tours in a University context is normally displayed in 3D and is a tour of a workshop area, a building or a campus.  The tour is filmed in 360 degrees and allows the viewer to travel around the recorded area as though they were there in person.  The benefit of using this, it that the viewer can get a feeling of the area or building from the comfort of their home.  So, for those applicants who are unable to attend an Open Day, they can view the footage and view areas of interest or importance to them [59].
Having considered in this section why Universities need to market, the next sections considers the datasets that can be used.

[bookmark: _Toc512195329]Marketing and Internal Data Sets available to the University
This section looks at the data that is available to the the University to aid them in their marketing.
[bookmark: _Toc512195330]What marketing data does the University have available to them
The University’s Marketing Department records information about any applicant who applies to the University regardless of whether they take up a place or not, the use of social media at both at University level as well as Faculty and School along with marketing campaigns that are undertaken.  From all this useable data, the University is able to gauge how successful the marketing has been for a given period or a give campaign.
Applicant data includes personal data about the applicant such as age, gender, medical conditions along with previous education establishments attended and qualifications gained.  The majority of this information is received by the University from UCAS along with a minimal number of applications that are received directly to the institutions for non-UCAS courses such as the Arts After Dark provision, 10 credit standalone modules, offered by the Faculty of Art & Design in Swansea.
Social media and digital campaigns are undertaken through the medium of Facebook, Twitter, Instagram and the University website.  Faculty level social media is carried out by the University’s Senior Marketing Recruitment Officers who cover either Carmarthen, Lampeter or Swansea.  Programmes are responsible for competing their own campaigns.  All of these campaigns provide data such as number of views, clicks through to the University website and shares.
The Marketing Department also employ a Digital Intelligence Officer (DIO), a role that was create approximately three years ago.  The DIO is not only able to interrogate the University data, he as the ability to purchase data that is pertinent to the University from external organisations i.e. one such dataset available to Faculties is the names of Heads of Departments e.g. Head of Art, Head of Computing etc. at English Comprehensive and Grammar Schools and Sixth Form Colleges.  However, this information is not available for the equivalent Welsh institutions [60].
[bookmark: _Toc512195331]How has the institution used the marketing data previously
The University has previously reviewed applicant data to identify the geographical areas and institutions that were considered to be feeder institutions.  From this information, the Marketing Department then focussed on these areas with marketing campaigns so as to maximise student recruitment.  
Mailshots in some Faculties were sent to Heads of Departments in the feeder institutions however this information being used was out of date and resulted in the mail being returned as addressee unknown or that the institution no longer ran that subject/are of provision as well as that particular campus/location had subsequently closed.
Staff in Faculties have expressed a view that the marketing needs to be aimed not only at the areas where the University is successfully recruiting from but also those areas where it is not recruiting from.  
[bookmark: _Toc512195332]What would be the benefits from improved marketing information
There can only be one real benefit from improved marketing information and that is that it is used in a way that ensures that each year a larger number of students are recruited by the University and in turn increases the amount of fees banked.
However, additional benefits would mean that for both Academic and Administrative staff, increased recruitment would ensure that they have job security.  In recent years, but more over in the last twelve months, the University has offered a voluntary redundancy scheme to interested staff before restructuring faculties and department/units and enforcing compulsory redundancies.  None of this makes for a happy environment.
[bookmark: _Toc512195333]Is there a place for visual information systems in marketing
Undoubtedly, the answer to ‘is there a place for visual information systems (VIS) in marketing’ is yes.   In the retail sector, VIS and more specifically geographical information systems (GIS) have been used to do two specific tasks.  The two tasks are firstly, to identify sites that would be suitable to build new stores and for advertising and direct marketing campaigns [61].  Ozimec, Natter and Reutterer [62], believe that ‘visual decision aids’ have become ESSENTIAL to marketing analysts and that GIS are now considered to be a tool that is used as standard practice.  However, they believe that the symbolisation used in GIS influences an analyst’s decision making and that this is a concern.
Gurder and Yilmaz, in their paper [63] on strategic decision making in logistics, discuss how the use of GIS can help logistics companies with their ‘transportation, commodity flow analysis; planning of branches, tariff zones and delivery areas’.  The result of this is that companies are seeing a reduction in costs and and a better flow of work.  They continue that as technology advances in line with Gartner’s ‘Hype Cycle of Emerging Technologies 2009’ GIS will less costly to for its users.  It probable that with the introduction of Service-Orientated Architecture (SOAs) GIS data will remain current for longer.
[bookmark: _Toc512195334]Internal Data Sets
The internal data held by University’s ITS department on behalf of Registry is extensive in volume and contains all types of information conceivable not just for all students but for all applicants regardless of whether they accept an offer to study or not.
The data is held in a database called SITS and can be retrieved when requested.  Retrieved data is provided in a Microsoft Excel spreadsheet format.  


The type of information that is record by the University includes
· Forenames & Surname
· Full Home postal address
· Full Term time postal address
· DOB
· Student Number (assigned on application)
· Qualifications held
· Previous institutions attended
· Criminal convictions

[bookmark: _Toc512195335]Data Issues
As a result of merging and up until the start of this Academic Year, data had been stored in two different software systems.  The data for what was Swansea used Agresso’s QL and the Carmarthen and Lampeter data was stored in SITS.  At the end of last Academic Year following an 18 month build, the data from both these systems was transferred to the new SITS environment.  
Following the implementation of the new system, it has been identified that some data did not transfer across properly, some of these issues were due to compatibility problems and other issues were not foreseen whilst the build was taking place.  Therefore, it is possible rather than probable, that there may be errors in the internal dataset.
The next section reviews the GIS systems that are available to be used on this project.

[bookmark: _Toc512195336]GIS Software 
There is a plethora of Geographical Information Systems available for companies and organisation to use.  Many of these systems are open source and free to download, some these systems are gVSIG, Whitebox GAT, SAGA GIS and OpenJump.  Below are three different GIS softwares.
[bookmark: _Toc512195337]ArcGIS
ArcGIS was developed to fulfil the growing requirements of GIS professionals.  ArcGIS state that their product has been designed to be ‘a scalable, comprehensive GIS platform’.  It has the ability of being either a single user application, accessible from a server or the web and if out in the field in a mobile format [64].
[image: ]
[bookmark: _Toc512195184]Figure 9:  ArcGIS Spatial Analytics [65]

ArcGIS provides users with spatial analytics, mapping and visualisation tools, 3D functionality, imagery and remote sensing, data collection and management as well as a real time function [66].
[bookmark: _Toc512195338]QGIS
QGIS is an open source software application that can be used by anyone.  The system is able to run on a variety of operating systems such as Windows, Mac OSX, Unix and Linux.
As a result of being an open source application, improvements are received from volunteers who can forward pieces of code or bug fixes or alternatively provide financial support.
[image: ]
[bookmark: _Toc512195185]Figure 10:  Screenshot of the QGIS Desktop [67]

QGIS functionality allows users to ‘visualize, manage, edit, analyse data and compose printable maps’ [68].  QGIS is available as a desktop, browser, server and web client
[bookmark: _Toc512195339]MapInfo
MapInfo is a desktop client that allows for the visualisation of data and is considered a specialist piece of software that requires users to undertake training before use. The software enables users to integrate and analyse ‘disparate graphic and tabular data sets’.  
[image: ]
[bookmark: _Toc512195186]Figure 11:  MapInfo system screenshot [69]

Experienced users of the software are able to integrate data from spreadsheets and databases that already exist and display the outcome visually on an appropriate map.  Currently the software only works on the Windows operating system. MapInfo is used by businesses both large and small, researchers and academics alike.   [70].

[bookmark: _Toc512195340]Senior Management 
As part of the research process, an interview was undertaken with the Dean of Art & Design to explore his views on what he felt would improve the Faculty’s recruitment of students
The Dean’s view was that it was very important that the Faculty understands the demographics of its applicants in order to market at an appropriate level.  He felt that the use of maps to visually display data could only be of benefit.  The Faculty have previously dabbled with Google Maps but would welcome any information that could be produced using a bespoke GIS system.  He stated that pre-merge that the University in Swansea was known as the University of Second Chances in some quarters.  It was also stated that the Faculty recruits a lot of applicants from deprived areas of the country with more affluent applicants applying for Universities such as Falmouth and University of West of England. 
The Dean concluded that he would be very interested to see the results that the research produces and any recommendations that is able to be made.

[bookmark: _Toc512195341]Conclusion
The chapter has reviewed a number areas that will have an impact and help shape the project.  These areas included why universities need to market and the data and software tools available to them to inform they marketing strategy.
The next chapter looks at research methodologies and approaches identifying which one will best suit the investigation being undertaken.
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[bookmark: _Toc512195342]Research Methodology
Following on from the previous chapter, this chapter looks at the research methodology, process and development for the proposed project.   
[bookmark: _Toc512195343]Research Overview
Before we look in detail at the way in which the research methodology will be developed, we first need to consider the research ‘onion’ that will help guide the choice made on type of methodology, process and development.
[bookmark: _Toc512195344]Research Process
The Research ‘onion’ by Saunders et al (QUOTE) is made up of layers, with each layer of the onion directly relating to each stage of the process in research.  As the researcher navigates the layers of the onion, this aids their choice until eventually they reach the centre i.e. ‘data collection and data analysis’.

[image: ]
[bookmark: _Toc512195187]Figure 12: The Research 'Onion' [71]

Saunders et al [71], believe that the way research is approached and undertaken depends on the researchers assumptions.  It is felt, that a person’s assumptions are based on the way the that that person views the world.
[bookmark: _Toc512195345]Research Philosophy
Positivist philosophy relies upon ‘observations’ as the knowledge used to base factual findings and conclusions are drawn from the use of the data collected and the way in which they are interpreted by the person carrying out the research [72].  Positivism is suited to scientific experiments as it uses causality, that is from observations and perceptions it is possible to theorise that X causes Y [73].
The researcher during positivist research is viewed as not having an influence over the findings and is completely independent of the research.  A research hypothesis is devised by the research and then proved, partly proved or refuted from the outcome of the test.  The hypothesis can then be amended and the test re-run.  However, the basis for this is via facts rather than a researcher’s observation.  These results are the basis for both quantitative and qualitative datasets.
	
	Advantages
	Disadvantages

	1
	Scientific basis of quantitative research
	Knowledge is relied upon as valid source of experience

	2
	Definition and structure of the approach 
	Assumption that process can be perceived

	3
	Easy to reproduce and for ‘conclusions’ to be tested by others
	Findings are ‘descriptive’ only

	4
	Easier data gathering due to the standardised nature of the testing
	Positivists can be inflexible in their approach


[bookmark: _Toc512115689]Table 2: Advantages and Disadvantages of Positivism  [72], [74],  [75]

[bookmark: _Toc512195346]Research Approaches
The next layer of the ‘onion’ is the two approaches that can be followed, they are deductive and inductive.  A deductive approach, is one where it is necessary for a hypothesis to be developed.  The hypothesis is based on a theory that already exists and will be ‘tested’ as part of the research strategy [76].    An inductive approach is one where the researcher is aiming to propose a new theory as of ‘analysing’ data [77].  
[image: ]
[bookmark: _Toc512195188]		Figure 13: Deductive Approach [76]
For this project, both deductive and inductive approaches will be chosen as they both have advantages that suit the nature of the hypothesis attempting to be proven.  The inductive approach allows for experience based learning and observation and for a conclusion to be derived [78].  However, the deductive approach sees the FORMULATION and testing of a hypothesis.  The Inductive approach does not test a hypothesis [76].  As can be seen from figures ?? and ??, these approaches follow a different direction to reach a result, deductive flows in a ‘top-down’ direction whereas inductive uses ‘bottom-up’.
[image: ] 
[bookmark: _Toc512195189]Figure 14: Inductive Approach[78]
When considering the data used in both these approaches, quantitative data is associated with deductive whereas qualitative data is used for inductive. Quantitative data is used to produce statistical that are ‘factual’ and are generally a much greater in volume. Quantitative is also used to identify patterns contained in the research that is being carried out. Qualitative data methods such as interviewing individuals, observations and focus groups are suitable means for aiding the progression of the project [79].
[bookmark: _Toc512195347]Research Methodologies
Having considered the different methodologies that are available i.e. Case Study, Survey, Ethnography and Experiment etc. and considering the scope of the project, three methodologies will be used as part of the research process. The methodologies are Action Research, Ethnography and Experiment. 

[image: ]
[bookmark: _Toc512195190]Figure 15: Action Research Spiral [71]
According to Saunders et al, Lewin coined the phrase ‘action research’ in 1946.  The action research process is an iterative one.  Each spiral of the cycle allows for an analysis, identification of issues followed by amendment before the next iterative cycle.  This means that as each iteration takes place the focus of the research may change.  
The advantages of action research are
· People are able to relate to it
· Works with software systems development
· Can be used with both qualitative and quantitative data
· Enable researchers obtain greater knowledge of the problem
· Woks well with real world problems [80]
However, there are disadvantages to with this type of methodology, they are
· There can be issue with DISTINGUISHING between action and research
· They can be delays in completion of the spiral
· Issues with being able to repeat a cycle 
· The number of different action research models available [81] 

[image: ../Screen%20Shot%202018-01-12%20at%2020.59.35.png]
[bookmark: _Toc512195191]Figure 16: Research Methodologies by approaches [82]

An Experimental research methodology or strategy is one where there is an attempt made to identify a causal link using variables.  This is the simplest form of experiment.  An experiment requires variables before it can take place, specifically dependent and independent variables.  It is the independent variable that will be ‘manipulated’ to establish if there is a change in the cause and effect on the dependent variable. It is possible to introduce additional variable types on an experiment such as mediating, moderator and control.  
Ethnography is a qualitative strategy and hails from anthropology as early as 1700.  In the 1920s, University of Chicago’s Chicago School employed ethnography in America to STUDY cultural and social groups.  As the century progressed, ethnography developed but also FRAGMENT.  This fragmentation led to new versions of ethnography.  Realist, Critical and Interpretative ethnography are three of these such variations [71], [83].  
[image: ../Screen%20Shot%202018-01-12%20at%2021.31.52.png]
[bookmark: _Toc512195192]Figure 17: Ethnographic Research [84]

[bookmark: _Toc512195348]Research Choices 
Mono-methods, mixed methods and multi-method are all part of the choices layer of the research ’onion’.  The terms refer specifically to the use of qualitative and quantitative data.    Saunders et al explain that the Quantitative method looks at data the is on the whole numerical whereas a qualitative method’s data is non-numerical [71].  
[image: ../Screen%20Shot%202018-01-13%20at%2017.11.58.png]
[bookmark: _Toc512195193]Figure 18:  Methodological Choice [71]

When research is undertaken using just one method, then this can result in the outcome being very ‘narrow’ and making it problematic.  It is not unusual for data that is collect in a qualitative method to be analysed quantitative and vice versa.  Qualitative and quantitative method are either end of a CONTINUUM.  Using both qualitative and quantitative choices is known as multi-methods where as a mono-method choice uses only one.
Multi-method choice is used due to there being multiple ‘data collection techniques’ as opposed to one in order to be able to identify an answer to a specific research question.  As multiple data collection techniques will be used for this project, a multi-method has been chosen.  By choosing this method and using multiple data, it will allow for different datasets to be generated as the project progresses [71], [85].
[bookmark: _Toc512195349]Time Horizons
Time horizons can be either cross sectional or longitudinal in study.  Cross sectional studies are time limited whereas longitudinal is a study that takes place over a period of time.  Cross sectional studies are uses for research that looks at a specific time period.  A longitudinal study looks at a specific problem that is reviewed or observed over a prolonged period of time [71], [86].
Due to the nature of the research, the study will be cross sectional in order to meet the tight submission deadlines.
[bookmark: _Toc512195350]Data Collection
Data collection is an imperative part of the project and if not implemented properly could lead to inaccurate results been derived.  Pure and simple data collection is the method and manner in which data or variables are recorded.  The method and manner of the way in which data is recorded depends on the discipline that they are required by.  However, if the recorded data is not used appropriately, errors will occur.  These errors will lead to mean that incorrect answers will be formulated, time and money will be wasted due to the errors [87].
There are two types of data sources, they are ‘primary’ and ‘secondary’.  Primary data is the that which that is gathered first hand by the researcher.  Observations, surveys, interviews and focus groups are all classed as primary data.  Secondary sources are those which already exist and may have been used in previous research.  As collecting primary evidence can be time consuming and costly, it could be beneficial to review the secondary before deciding the primary data to be collected [88].
[image: ../Screen%20Shot%202018-01-12%20at%2023.04.37.png]
[bookmark: _Toc512195194]Figure 19: Methods of Collection [89]

For use in this project, it will be necessary to use secondary data.  This data will be obtained from the University (University of Wales Trinity Saint David) and data held online by Ordnance Survey and UK Data Service.  The University will be asked to provide full applicant data from the recruitment year 2012-13 through to 2016-17.  Ordnance Survey maps of Britain will be downloaded and Census data, demographic and deprivation data will be sought through the UK Data Service.  This data will be used to generate the maps in MapInfo.
[bookmark: _Toc512195351]Research Design
A research design has been devised to ensure that the project aims are achieved and negate the possibility of failure or inaccurate results being formulated.  The figure below outlines the design.

[image: ../Screen%20Shot%202018-01-13%20at%2000.14.50.png]
[bookmark: _Toc512195195]Figure 20:  Research Design

[bookmark: _Toc512195352]Research Deliverables
The main deliverables from this project will be the MapInfo work base sessions which may be three in total.  Each work base session will include multiple layers of data.  The data required for these layers will be obtained from various sources including the University and Education Authorities.
From the GIS system produced, effective training will be required to enable users of the system to load, view and manipulate the sessions.  
The works base sessions produced can be viewed in the Chapter of this report as well as in the Appendix.
[bookmark: _Toc512195353]Conclusion
This chapter considered the research methods and approaches available and identified the most suitable ones for research of this nature.  The ones chosen will ensure that the project progresses in an appropriate and timely manner with the end result of a successful outcome. 
The next chapter looks at the design decisions made and the implementation of the of the work base sessions in the GIS software.


[bookmark: _Toc512195354]Design & implementation
This chapter describes the development methods, design and implementation of the project.
[bookmark: _Toc512195355]Problem Formulation
The hypothesis to be either proved or disproved is whether the use of a Geographical Information System can be used to inform marketing strategy and/or policy.  The project aims to complete this by using actual recruitment data and display it in a GIS against a variety of changeable variable, i.e. deprivation data used to calculate the Townsend index, location of other Universities and the location of Location Education Authorities.  This will be completed separately for England, Wales and Scotland.
[bookmark: _Toc512195356]Development
In this section, we explore the software that is took be used and the data to be displayed.
[bookmark: _Toc512195357]Which GIS systems
There are many GIS systems available for use when looking for software to visualise data geographically.  The different choices of software include ArcGIS, ESRI ArcView, eSpatial, Map Business Online to name just a few.  Some of these listed are usable by installing on as a desktop client whereas others can be accessed online [90].  The software that has been chosen though for the project is Pitney Bowes’ MapInfo. 
[bookmark: _Toc512195358]What is MapInfo
MapInfo is allows users to visualise data and display it coherently on a map.  Some of the features available in the software are 
· Geocoding
· Internet mapping
· Map sharing
· Spatial analysis [91]
Users of MapInfo believe that the software is a ‘good tool for mapping’, is an ‘easy to geo-information system’, provides ‘quality mapping’ and an outstanding piece of software for ‘producing maps with information of different nature’ [91].
MapInfo is compatible with spreadsheets and databases such as Excel and Access and can run on the Windows operating system. By using tabular data sets, users are able to input large volumes of data and for it to be displayed in a spatial manner.  The visualisation allows for analysis to be carried out [92].  
[bookmark: _Toc512195359]Mapping
Before any data is able to be displayed in MapInfo, a map is required.  A map is generated using specific data and this data is downloaded from UK Data Service.  Boundary Data is a dataset that has been ‘digitised’ and is available to the public as part of an Open Government Licence (OGL).  Using the Boundary Data Selector, users select a country e.g. Wales, followed by Geography and then time period i.e. 2011 and later.  From the list of selectable boundaries, the Welsh Lower Layer Super output Area and Middle Layer Super Output Area are required.  There are various options for extracting the data which include CSV but for this exercise the MAPIFNO format would be required [93].
[bookmark: _Toc512195360]Development of the Data 
The University holds an enormous amount of applicant and student data that dates back many, many years for both the pre-merger Institutions and the now merged University.  The data received for the University’s ITS department was received in 6 Microsoft Excel spreadsheets in the .xslx format, one for each Academic Year.  Due to the large volume of data per spreadsheet, approximately 12000 rows, it was not viable to be used in the existing format.  
A further data set is to be added as an additional layer to the maps devised, this data set shows deprivation and is called the DepFourClass i.e. deprivation calculated using four classes and is the same as the Townsend Index. 


 It is scored using census data and uses the following variables
· Households without a car
· Overcrowded households
· Households not owner-occupier
· Persons unemployed [94]
[bookmark: _Toc512195361]Data Cleansing
The initial data cleanse was to extract the data for the Faculty of Art & Design only as the data that had been received in the six spreadsheets was for the whole University.  Following this, there was a subsequent cleanse to separate the applicant data by the country that they lived in.  As a result, every year had a spreadsheet for applicants from Wales, England and Scotland.  Applicant data for those who lived in Northern Ireland, Eire and abroad was discarded.
[bookmark: _Toc512195362]Spatial Referencing
Spatial Referencing is required for each record in the tables to be able to be displayed in the maps that were to be designed.  Spatial referencing is defined as ‘the geo referencing and coordinate system assigned to any geographic data’ [64].  In order to ‘geo-code’ that applicant data, the Home postcode provided was the key.  Using an online geocoding website Doogal [95], batches of postcodes were coded at one go.  The software provided geocoding in a downloadable .csv file and contained the following fields for each postcode
· Latitude
· Longitude
· Easting
· Northing
The geocoded information was added to the applicant spreadsheets and shared as a new version.  The Latitude and Longitude fields would be used once in the MapInfo environment.
[bookmark: _Toc512195363]Conversion to MapInfo Tab File 
For imported data to be displayed in a map environment in MapInfo it has to be saved in a .tab file format.  Only Microsoft Excel .xls file can be converted as the newer .xlsx can cause compatibility issues.  The re-formatting of the data file is completed within a MapInfo workspace.
Where a header row is used within an MS Excel spreadsheet, the appropriate check to needs to be selected [96].
[bookmark: _Toc512195364]Spatial Key
A spatial key is required to link the data that is to be shown on the map in the workspace to the map dataset.  For the use of this project, longitude and latitude in both the MSOA and applicant data fulfils the task.  However, the Townsend Index Data contains geocodes and it is this that acts as the spatial key with the MSOA geocode.
Each applicant table has points created as part of the import process into the workspace.  The points created represent the longitudinal and latitudinal co-ordinates.  Each point can be displayed by a chosen or appropriate symbol, in a multitude of colours and variety of sizes.
The Townsend Index scores will need to be added to the MSOA layer as a graduated thematic map for the range of the datasets.
[bookmark: _Toc512195365]Display of Data
Data in the workspaces will be displayed as either points on the map or as a graduated range.  Points will be used for any data where a postcode is being used as a visualisation.  The graduated ranges will be used for the DepFourClass data as the data will be displayed by area.
[bookmark: _Toc512195366]Analysis of Data
The point of displaying the applicant data is to be able to analysis it.  Due to the volume of data being reviewed an appropriate term of this kind of analysis would be data mining.  Data mining is the ‘practising of searching large volumes of data’ to identify any trends or themes that would not normally be highlighted in a ‘simple analysis’ [97].

[bookmark: _Toc512195367]Design
This section considers the design decisions that needed to be made before the workspaces could be built.
[bookmark: _Toc512195368]Basic Design decisions
Before any implementation could begin, it was necessary to decide what the requirements of the maps should be.  Each map needed to show the data in a clear and easy to understand format as well as display data to show whether applicants chose to apply to the University based on the level of deprivation that they came from.
[bookmark: _Toc512195369]Workspace Design
Three workspaces were generated.  These workspaces were for applicants from the three countries that make up mainland Britain – England, Scotland and Wales.  The three workspaces followed the same format, to enable ease of use and so that they could be compared.
[bookmark: _Toc512195370]Data Displayed
Each of the three maps have multiple datasets displayable on them.  The different sets are the Townsend Index, Applicant data, LEA locations and the location of all the Universities’ in that country. Each dataset was added to the appropriate map for that country as a different layer, this allows users to add or remove layers when looking for comparisons.
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[bookmark: _Toc512195196]Figure 21:  Code column (Wales MSOA) & GEO_CODE (Wales DepFourClass)

Tables were joined in the workspaces using either geocodes, see Figure 21, or by longitude and latitude co-ordinates.
[bookmark: _Toc512195371]Map Design
MapInfo was used to build workspaces i.e. maps with tables being systematically added.  As already mentioned, the tables that were used in the workspaces needed to use matching columns such as Longitude and Latitude or a geo-coded column.  The map data downloaded from the UK Data Service was from 2011 onwards, this married up with the applicant data, as the first year of data received was for Academic Year 2011-12.
[bookmark: _Toc512195372]England, Scotland & Wales Maps
Each map for the three countries of mainland Britain were designed with consistency in mind.  The England and Wales maps were built using the Mid Super output and Lower Super Output Areas 2011.  For the Scotland map, these output areas were not available and only the IG area was available.
[image: C:\Users\MelanieLF\Desktop\Wales msoa_2011.bmp][image: C:\Users\MelanieLF\Desktop\legend.bmp]
[bookmark: _Toc512195197]Figure 22:  Wales workspace

The first data group to be added to the map was that of the Townsend Index.  Each of the four classifications were added in turn as a thematic map.  The thematic map uses a different colour of each data range within the classification and in doing so displays ranges.
[image: C:\Users\MelanieLF\Desktop\Wales 2a.bmp][image: C:\Users\MelanieLF\Desktop\Wales 2.bmp]
[bookmark: _Toc512195198]Figure 23:  Wales workspace with Total Household Deprivation selected

The next stage in the design was to add in the Local Education Authority (LEA) points that were created using their longitude and latitude points.  The points created uses the same symbol and colour for each LEA across the three workspaces.
[image: C:\Users\MelanieLF\Desktop\LEA 3.bmp][image: C:\Users\MelanieLF\Desktop\LEA 2.bmp]
[bookmark: _Toc512195199]Figure 24:  LEA layer on wales_msoa_2011

The Universities for each country were added next.  As with the LEA data, points were created from the Longitude/Latitude co-ordinates and displayed in the layer using a red triangle symbol and blue text.   The label function was turned on for each university that displayed the name of the institution.
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[bookmark: _Toc512195200]Figure 25: Wales Universities

The final step in the process was to add in the applicant tables for all six Academic Years.  Each table was added in chronological stating with the oldest Academic Year 2011-12 first.  Points were created as in the previous tables and allocated a specific symbols in a specific colour.  A label was created for each applicant postcode which could be used if necessary
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[bookmark: _Toc512195201]Figure 26:  Applicant data for 2012-2013

[bookmark: _Toc512195373]Implementation
This section describes the process followed to build the three workspaces and the adding of the data.
[bookmark: _Toc512195374]Obtaining Map Data
Data to be shown on the maps was obtained from the UK Data Serivce website.  Boundary maps are available from that site and use the data obtained during a census year i.e. 2001 or more recently the 2011 census.  The boundary data is downloaded in table format and is able to be digitally displayed in the workspace environment.
Data contained in the map varies dependent on the census year selected.  It is possible to download a mainland UK map however this was attempted and due to memory capacity made it nigh on impossible to run the MapInfo software.  
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[bookmark: _Toc512195202]Figure 27:  UK Data Service - Census Geography [98]

[bookmark: _Toc512195375]Downloading Map Data
Data was downloaded for each of the countries that make up the UK.  It is possible to choose regions within the specific country.  For the purpose of this project, that much granularity was not required. 
Data selected was extracted in a .zip file.  Prior to extraction the format of the data was changed from the default SHAPE to MapInfo (native format),  The default SHAPE format is for the GIS software from ESRI and is not compatible with MapInfo.
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[bookmark: _Toc512195203]Figure 28:  Boundary Data Selector page on UK Data Service [98]

[bookmark: _Toc512195376]Opening Maps in MapInfo
Each of the three maps were saved in their own workspace.  As previously stated due to the amount of data, it would be impossible to use a map of the whole of the UK mainland as it would be very time consuming to navigate due to constraints on operating memory.
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[bookmark: _Toc512195204]Figure 29:  Creating workspaces – Wales 2011
The data for each country was easily openable in each workspaces as it was saved as a .tab file.  Each table added to the map is a layer and can be selected or unselected.  This was repeated for all three workspaces.
[bookmark: _Toc512195377]Geocoding and Creating Points
The applicant data tables for each Academic Year were also added as a layers to the map for that country.  
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[bookmark: _Toc512195205]Figure 30:  Applicant Data Table 2011-12

The tables were save in MS Excel .xlsx  format which is not compatible with the MapInfo workspace and neeed to be converted to the .tab format prior to the upload.  The change of format was compounded by the fact that MapInfo would not recognise the .xlsx format and all tables had to first be saved in the .xls format.
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[bookmark: _Toc512195206]Figure 31:  Uploading of a Excel table to workspace

As the table is uploaded the conversion to .tab takes places.  The column titles from the top of the table are referenced and the range identified.  Filed properties are also chosen, tin this case for the LEAs, the property chosen is the LEA name.
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[bookmark: _Toc512195207]Figure 32:  Identify the column ranges & field properties

The next stage was to geocode the LEA table to the map so that it could be displayed.  The geocoding used the longitude and latitude co-ordinates that had been obtained from the Doogal website.
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[bookmark: _Toc512195208]Figure 33:  LEA wales table in workspace

Choosing the spatial tab from the top ribbon, and selecting Create Points as the options in the ‘Create’ box, brings up the Creat Points box.  On the box the table is chosen and the Longitude and Latitude columns are chosen to match the map projection.
The symbol, colour and size of the symbol that will be displayed for each created points is also selected from this dialog box.
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[bookmark: _Toc512195209]Figure 34:  Creating points

Once added to the map, using the Add option in the layers on the right hand side of the screen, the points are now visible.
This process was repeated for the LEA data in all three maps as well as the University address and all six years’ worth of applicant data.
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[bookmark: _Toc512195210]Figure 35:  LEA points displayed in workspace

[bookmark: _Toc512195378]Adding Thematic Maps
Thematic maps are a layer that displays a particular theme and the information being displayed in the layer is characterised by a symbol or colour that varies in size or graduation [99].
The data that to be added as a thematic layer is that of deprivation for each country.  The DepFourCLass contains four deprivation classifications and each one is added as a standalone layer with its own colour scheme.  The colour schemes used will be the same for all workspaces in order to maintain consistency.
[image: ]
[bookmark: _Toc512195211]Figure 36:  DepFourClass spreadsheet

As already stated, the excel spreadsheet has to be opened and converted into a .tab file to be used in the workspace.  Once this has been completed the data has to be geocoded so that it can be displayed on the map. The top row of the table with the column names is picked as the identifying columns details before setting the field properties.  
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[bookmark: _Toc512195212]Figure 37:  DepFourClass table in MapInfo

Before the data is added as a thematic layer it has to be geocoded, in this example (see Figure37) it is against the Wales_msoa_2011 map.  The matching geocodes will ensure that the data will be visually displayed in the correct area of the map.
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[bookmark: _Toc512195213]Figure 38: Geocoding DepFourClass Table
The next stage is to create the thematic layer, by adding the table to the layer colour range.  The colour range chosen will be replicated in the other two workspaces.
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[bookmark: _Toc512195214]Figure 39: Creating a thematic map for DepFourClass

The corresponding columns in the DepFOurClass and Mid Super Output Area (wales_msoa_2011) tables have to be joined, the column names are GEO_CODE and code respectively.  This allows the data to be display on the correct area of the map.
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[bookmark: _Toc512195215]Figure 40:  Joining geocodes in DepFourClass and wales_msoa_2011 tables

Once this three stage process is complete, the layer can be selected and displayed on the map.
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[bookmark: _Toc512195216]Figure 41:  Thematic layer - Household deprived in 3 dimensions

This process will be repeated for all four layers on all three workspaces.
[bookmark: _Toc512195379]Conclusion
In this section, the development, all design decisions and the resulting implementation of the three workspaces have been outlined and formulated.  The resulting workspaces have been designed to ensure that users will find them easy to you as well as clearly displaying the resultant data.


[bookmark: _Toc512195380]Evaluation
In this section, the workspaces will be evaluated against the objectives that were set to see if there is a place in marketing strategy for the use of a GIS.
[bookmark: _Toc512195381]Research vs Results
The research carried as part of the Literature Review highlighted that the use of a GIS, especially in a retail environment, provided invaluable visualisation of statistical data.  These visualisations highlighted trends that could not be identified  by just scrolling through a spreadsheet full of numerical data.  
As a result of building the three workspaces, it was disappointing to note that there did not appear to be a eureka moment, where a visualisation was created that had not been identified from just statistics alone.  However, what the workspaces did do was consolidate what was already known or perceived.  
It was also highlighted whilst undertaking the initial research into the project, that use of a GIS would mean that building of workspaces would be quick and easy to complete and this is certainly the case.  The latest release of MapInfo, version 16, is easy and more initiative to use that previous version. The use of the new ribbon across the top of the screen, aids navigation around the workspaces. The adding of data as layers was straight forward and once visible, that data was immediately usable.  It is astounding to believe that despite the speed with which it is possible to build a workspace, that this type of software is not being utilised already by this University.
[bookmark: _Toc512195382]Objectives Outcome
The objectives set out at the start of the project were to build workspaces that could be used to display recruitment data and be used as a tool for identifying trends and to also be able to compare data for individual years.  These workspaces were created in MapInfo and were successful in displaying as a layer where applicants were applying from.  The applicant addresses were then able to be viewed in the workspace with additional layers included to visualise against LEA addresses, other University addresses as well as against the Townsend Index.  
This objective was partially met as two workspaces were created successful in the MapInfo environment that displayed all the previously mentioned data.
It should be stated that the Scotland workspace was not fully populated with the Townsend Index.  It was not possible to find a Mid Super Output Area layer and this meant that the data for the deprivation was not able to be joined due to the mismatch in table data.  However, the LEA and University addresses along with the applicant data was able to be add.  Whilst problematic, as there were no more than 6 applicants in anyone year, the reason being for such low applicant figures is that the Scottish Government fully funds their students if they study in Scotland, it did not create a big problem as the number of applicants received is minimal.
The second objective was to design a standalone website that contained the data from the MapInfo workspaces and that could be accessed by staff at the University who were responsible at a Faculty level for recruitment.  Unfortunately, it has not been possible to build the website, this has been due to time constraints due to other commitments at work and outside of work.  However, having reviewed what would be required in a website, it is suggested that for ease of understanding and accessibility that a Dashboard would be more appropriate.
If this project were to be undertaken again, then the main change would be to stick to deadlines to ensure that all the objectives set are met especially the production of an external website ort dashboard for the display of the resulting visualisations.
[bookmark: _Toc512195383]Aim of the project
The aim of the project was to be able to prove or disprove that the use of a Geographical Information System could be used to influence marketing strategy at a Higher Education institution.  Moreover, were there any identifying trends in the data that had not been considered that would aid the University in the recruitment of future applicants in an already highly competitive market.  More specifically, was the University attracting applicants as a result of its recruitment strategy  that come from a deprived background.
[bookmark: _Toc512195384]Wales
The Wales workspace show that in the country by far the most applications are received from applicants in and around the Swansea area.  As the Faculty is now solely based in Swansea having originally had course on the Carmarthen campus as well, it would make sense that applicants would be living in both the immediate vicinity and within a commutable distance.
Additionally there are pockets of applicants that can be attributed to the M4 corridor and are applying from Bridgend, Vale of Glamorgan, Cardiff and Newport areas.  These applications are easily identified when displayed on the workspace.  What is even more noticeable when you compare Academic Year 2011-12 with last year  2016-17, is that these pockets of applicants are still noticeable despite there been fewer applications received.
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[bookmark: _Toc512195217]Figure 42:  Applicants 2011-12 and 2016-17
Looking at to the Townsend Index, the ‘Household not deprived in any dimension’ identifies that applicants from more affluent areas such as those in Mid Wales are not applying to the Faculty.  This is what was expected and it would be interesting to see if this trend is duplicated across the Faculties within the University.  
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[bookmark: _Toc512195218]Figure 43:  Townsend Index (Not H/hold Deprivation) plus 2016-17 applications

At the other of the scale and considering applicants who have come from a back ground where the household is deprived in 3 dimensions, it is clear that the greater the deprivation the more likely that the student will apply to the Faculty.  It is interesting to observe that there are empty patches on the layer such as the Gower in Swansea, some areas of the Vale of Glamorgan and Monmouthshire all of which are more affluent.
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[bookmark: _Toc512195219]Figure 44:  Applicants 2016-17 with 3 dimensions of deprivation

This recruitment pattern is duplicated across all years and is an area where the Faculty could consider marketing more heavily in order to increase applications.  It may also be worth them looking at those areas within commutable distance that are more affluent and targeting a single area per Academic Year to see if this improves the number of applications.
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[bookmark: _Toc512195220]Figure 45:  LEAs and Applicants with 3 dimensions of deprivation

When reviewing South East Wales, specifically looking at the location of the LEAs, it is very noticeable that for the majority there are pockets of applications surrounding the LEA addresses again this trend ties in with the deprivation in those address which has just been considered.
[bookmark: _Toc512195385]England
The workspace for England shows the same trends in relation to deprivation that the Welsh workspace has already, in that applications are being received from students in deprived areas. 
The Faculty recruits well in the middle of England, however recruitment for the north of England is extremely poor and this theme runs through all the years of applicant data.  However, it can be noticed that on the North East side of England where there is greater deprivation, there are more applications received.
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[bookmark: _Toc512195221]Figure 46:Applicants 2016-17 with deprivation in 4 dimensions

There is a pocket of recruitment that centres on and around London and the surrounding areas.  This mass of applications can be attributed to the good transport links in and around the M25 connecting to the M4.  However, also an area which is high in deprivation so this factor cannot be discounted.
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[bookmark: _Toc512195222]Figure 47:  Applications around London and M25

There is again a correlation with LEA location to applications, again this due to the LEAs being based in deprived areas.  There is no connection between the applications and other Universities in England that is visible.
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[bookmark: _Toc512195223]Figure 48:  LEA locations with applicants 2016-17

Due to the size of the England, it is more difficult to view in comparison to Wales which is much smaller and easier to size in the workspace.
[bookmark: _Toc512195386]Scotland
The workspace for Scotland is inconsequential due to the same number of applications received each year.  The second reason for the data being almost unusable is due to the Townsend Index not being able to be added as a layer, as already discussed.  
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[bookmark: _Toc512195224]Figure 49:  Scottish Applications 2011-17

However, it interesting to note that each year, the Faculty receives mainly applications from students who live in both Glasgow and Edinburgh areas. It may be worth looking at the schools or colleges that they attended to see if there is a correlation.  If so, the Faculty could consider contacting the appropriate subject staff in those FE institutions in the hope of building a relationship in the hope of receiving more applications.

[bookmark: _Toc512195387]Results
Overall, the results from the project are partly what was expected, in that there is a place for using GIS in marketing.  However, it is disappointing that there were no previously unidentified trends or patterns in the data received.   It can only be perceived from this, that as an institution we have been quite adept previously at identifying the trends in our data without the aid of a GIS. 
A positive result is that as expected there is a correlation between the level of household deprivation and the recruitment of applicants as was anticipated.  A further positive is that it was expected that along the A470 there would be a lack of applicants and this does not appear to be the case at all.  With the establishment of the University of South Wales following the merger of the University of Glamorgan and University of Wales, Newport in 2013, it appears to have had an impact of where students apply which is beneficial to the University.
This chapter has reviewed the build of the workspaces and the data being displayed.  The next chapter draws a conclusion to the project outcome and considers possible further research in this area.



[bookmark: _Toc512195388]Conclusions and Recommendations
This section summarises the project and considers recommendations for future work to further the project.
[bookmark: _Toc512195389]Summary
The initial phase of the project was to research into marketing undertaken by Higher Education institution and to look at their current practice.  This research also included all the contributory factors that have affected the recruitment of students including the major changes that have occurred during the last 10 years.  These changes included the introduction of student fees and the lifting of the student cap in England.  Applicant data held by a University was considered and whether there was any merit in interrogating the data further.  
The second research area to be  researched was to consider the use of Geographical Information Systems (GIS) and what role that the software could play in the recruitment strategy for coming Academic Years.  The previous uses of GIS were reviewed to identify whether there was any scope for the display of recruitment data in a workspace. The boundary data required to build  a GIS was reviewed to see if it would be possible to geocode it with the data held by the University for all applicants.
Different research methodologies and approaches were investigated to ensure that the most appropriate approach was chosen.  By doing this, it would help to ensure that the project was going to be completed successfully within the time constraints set.  The development method that was chosen for the project was an iterative one where the GIS was designed, implemented, analysed and evaluated, and when necessary returning  to the start of the iterative process for further modifications.
Before work started on the design of the workspaces, consideration was given as whether to use a full map of mainland Great Britain or to use separate workspaces for each of the three countries.  Following the decision to separate the countries, consideration was also given whether to create separate workspaces for each year.  However, it felt that the point of GIS was that each workspace should have multiple layers that could be ‘switched on and off’.  Therefore, three workspaces i.e. England, Scotland and Wales were built.
During the implementation stage, reformatting of the University data into a MapInfo .tab file was completed along with the DepFourClass spreadsheet that contained the deprivation qualifiers.  Boundary data tables were downloaded from the UK Data Service at both the LSAO and MSOA output levels.  A consistent approach was taken to ensure that the tables were displayed in the same order on all workspaces and that they used the same symbols and colours.  This approach would make identifying any trends or patterns across the three maps easier.
Post-implementation, an analysis of the maps was carried out with trends or patterns being identified.  An evaluation was carried out to see if the hypothesis formulated at the start of the project had been proved or disproved.  A justification was given as to how the hypothesis had been proved.
The objectives set at the start of the project have been partially met in that the workspaces have been built and an outcome proven.  However, a standalone website has not been completed.
[bookmark: _Toc512195390]Conclusion
In conclusion, the project has been successful, with the build of three workspaces being achieved as well as an outcome to the hypothesis being consolidated.  Layers have been added to the workspaces, allowing users who are both familiar and unfamiliar with the area to visualise and analysis the data displayed.  
[bookmark: _Toc512195391]Recommendations for Further Research
Due to the timescale of the project, it is obviously not possible to have covered all areas of possible research.  Discussed below are recommendations for further research as a follow- on to the research that has already been undertaken.
[bookmark: _Toc512195392]Application Outcome result
For this project, data has been displayed by the applicant’s home postcode only.  However, contained within the data provided by the University is the outcome of the application to study at the University.  These outcomes are
· Unconditional Offer
· Conditional Offer
· Rejected
· Declined
· Withdrawal
Displaying in a workspace by home postcode those applicants that chose to decline an offer or withdraw their application before receiving an offer may visualise a trend that has not been previously identified.
[bookmark: _Toc512195393]Inaccuracy of Student Data
Whilst manipulating the data in MapInfo, it was identified that there appear to be inaccuracies in the information recorded for applicant term time addresses.  On the Academic Year 2011-2012, a number of students who did not live in commutable distance from the University has listed their term time addresses as the same as their home addresses, one such example is an applicant that lives in North Wales which is on a good day is a three and a half hours drive from the Swansea campus.
Such inaccuracies may very well exist in the data for later Academic Years.  Acknowledging this, it should be noted that it is possible that other fields within the data may also be inaccurate.  These inaccuracies would lead to visualisations being misleading and could mis-inform recruitment strategy and policy leading to a further decline in applications.
[bookmark: _Toc512195394]Student Travel to University
Further research could include looking at the methods that students use to travel to the various campuses across South West Wales.  With campuses in Swansea, Carmarthen and Lampeter and more recently Cardiff and London, some areas are easier to reach than others.
For those applicants that do not have access to their own vehicle and wish to live at home, the available methods of transport would be very important.  Therefore, a review of public transport looking at cost and ease of travel may highlight some interesting results.  For example, a student travelling to Swansea from the other side of Carmarthen, may be more inclined to apply, if a free or subsided bus service was available daily from the Carmarthen campus to the Swansea campuses.  
Recruiting from the M4 corridor or on easily accessible train or bus routes could see a material increase in the number of students.  This type of information could aid the University to consider subsidising student travel costs.
[bookmark: _Toc512195395]Comparison of Alternative Software
GIS is just one form of visualising the data but is it the best format for the recipients and the situation.  Two such other methods that could be considered and a comparison made are Google Maps and Tableau.  Google Maps has a data layer that can store geospatial data in a GeoJSON format for visualisation [100].  It may be that this would be a more user friendly environment as most people are familiar with Google.
Tableau states that it is able to ‘make databases and spreadsheets understandable to ordinary people’ [101].  Tableau visualises data in a myriad of options which include the uses of maps.  It is then possible for the maps to be displayed on a dashboard.  The use of being able to combine the two together may make this a favourable option to some.  However, learning to use either software will be essential.
This chapter reflected on the outcome of the project and how it could be improved, the next chapter considers what has been learnt on a personal level.


[bookmark: _Toc512195396]Reflection
This chapter contains a reflection on what has been learnt from carrying out the study.
[bookmark: _Toc512195397]Lesson learnt at the conclusion of this Project
At the onset of under taking this project, the recruitment of students on an annual basis by the University or more importantly by Faculty of Art & Design was an area of interest but with only a limited understanding.   As a result of this project, understanding of the issues surrounding student recruitment has increased.  The issues being experienced by many Universities in the sector remains an area of interest.  It is also interesting to see that, the University is using visual interpretation of the data that they have.
Having discussed the use of GIS with colleagues at the University but importantly within the Faculty, there seems to be a lack of knowledge amongst staff regarding its existence, uses and the benefits that can be gained from its use.   However, in other areas such as planning and retail, GIS has taken off and is being used extensively to inform decision makers.
As stated, student recruitment is a major issue for the Faculty. The results of the project showed that the outcome that was anticipated at the start did not actually materialise.   The result was only identifiable due to the fact that it was input and displayed visually in a GIS, had the data being compared year on year using Excel, then it would have been almost impossible to identify.  Whilst the study focussed on the Faculty of Art & Design only, a comparison of the data from the other Faculties  may have identified different trends with their recruitment.
[bookmark: _Toc512195398]Personal Critique
As an individual who is prone to stressing about the quality of the work being completed and after having to complete a Literature Review and Research Methods chapters before being able to undertaking any practical implementation, it has identified to me a lack of confidence in my ability to be able to write-up.  Due to this lack of confidence in my own ability, the write up of the project has been like trudging through treacle.  However, the practical element of the project, i.e. using MapInfo was extremely enjoyable.  It surprised me greatly, how quickly the visualisation in MapInfo took and that skills acquired several years ago were recalled so easily.  Manipulating the data in the workspaces was addictive.
Sticking to the proposed timescale has been almost impossible and this is a great weakness of mine and the area that has been the biggest struggle throughout the whole of my degree studies.  This Academic Year, Term1 has been busier than any experienced in the last 6 years.  This has been further compounded by ill health. Had time management not been an issue, then further improvement and some of the areas listed in the ‘Recommendations for Further Research’ may have been explored further.  
[bookmark: _GoBack]The delay in receiving the data from the Centre was not anticipated.  Further, had it been known that there would be such a delay, then the data would have been requested at the very start in Term 1.  Waiting until the start of Term2 was a big mistake.  However, had the data been received earlier, there would have been a chance that instead of writing up the first two chapters, then visualising the data in the GIS would have become a distraction.  As a result, the time to ‘play’ with the data has been minimal.
[bookmark: _Toc512195399]Enhancements 
If enhancements were to be made, choices made over the display of data within the workspaces should be reviewed.  Further thought and consideration needs to be given to the symbols used along with the colours in the GIS.  Symbols used blended into the graded colours that were chosen for the display of the deprivation data, however enlarging the symbols led to overcrowding and the inability to clearly identify individual applicants.   These visual issues would be confounded for anyone with a sight problem such as colour blindness or spatial issue.  
Usability is a key when displaying anything from text to images to a page on a website, taking usability issues in general into consideration is a must.   Poor choice of colours and overcrowding of information displayed could lead to users not identifying trends or just not interacting with data as a whole.
As advised earlier in the chapter, an additional improvement would be the use of a website to display the data in a user friendly display.  In the HE sector GIS programmes such as Map Info are not used by the staff at ‘grass roots level’ i.e. academics and administrators in faculties.  Staff in faculties need the data displayed in a simple and easy to use format as they do not have the time and in some instances, the skills to undertake to learn a new piece of software.  Information would be displayed clearly and in a format familiar to the University.
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	LEA Wales
Authority Name
	Post code
	Latitude
	Longitude
	Easting
	Northing

	Blaenau Gwent
	NP23 6XB
	51.784807
	-3.209433
	316670
	210263

	Bridgend
	CF31 4WB
	51.505806
	-3.580408
	290410
	179725

	Caerphilly
	CF82 7PG
	51.644943
	-3.249773
	313621
	194755

	Carmarthenshire
	SA31 1JP
	51.85555
	-4.30526
	241336
	219952

	Ceredigion
	SA46 0PA
	52.239565
	-4.266339
	245349
	262573

	Swansea
	SA1 3SN
	51.613719
	-3.948352
	265195
	192341

	Cardiff
	CF10 4UW
	51.469897
	-3.163459
	319283
	175189

	Conwy
	LL32 8DU
	53.284057
	-3.832163
	277951
	377908

	Denbighshire
	LL15 9AZ
	53.115055
	-3.310898
	312356
	358344

	Flintshire
	CH7 6NB
	53.176475
	-3.136738
	324121
	364977

	Angelsey
	LL77 7TW
	53.253028
	-4.309872
	245996
	375380

	Merthyr Tydfil
	CF47 8AN
	51.747053
	-3.381366
	304731
	206275

	Monmouthshire
	NP15 1GA
	51.71209
	-2.91778
	336686
	201882

	NPT
	SA13 1PJ
	51.597753
	-3.784092
	276524
	190275

	Newport
	NP20 4UR
	51.588759
	-3.005956
	330405
	188246

	Pembrokeshire
	SA61 1TP
	51.801665
	-4.966378
	195570
	215609

	Powys
	LD1 5LG
	52.237582
	-3.373117
	306331
	260820

	RCT
	CF40 2XX
	51.623296
	-3.470463
	298303
	192632

	Torfaen
	NP4 6YB
	51.701143
	-3.040137
	328215
	200778

	Vale of Glamorgan
	CF63 4RU
	51.403427
	-3.271728
	311635
	167922

	Wrexham
	LL11 1AY
	53.04748
	-2.993861
	333471
	350486
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	LEA England
Authority Name
	Postcode
	Latitude
	Longitude
	Easting
	Northing
	

	Barking and Dagenham
	IG11 7LU
	51.536015
	0.078725
	544270
	183949
	

	Barnet
	N11 3DL
	51.613495
	-0.158099
	527629
	192125
	

	Barnsley
	S70 2HS
	53.556138
	-1.484675
	434236
	406736
	

	Bath and North East Somerset
	BS31 1DN
	51.415587
	-2.498925
	365400
	168625
	

	BedfordSHIRE
	MK42 9AP
	52.132224
	-0.469964
	504825
	249317
	

	Bexley
	DA16 3RY
	51.467583
	0.088715
	545180
	176359
	

	Birmingham
	B3 3BU
	52.481092
	-1.903261
	406667
	287023
	

	Blackburn with Darwen
	BB1 7DY
	53.749866
	-2.483785
	368195
	428275
	

	Blackpool
	FY4 4US
	53.801472
	-2.993096
	334690
	434365
	

	Bolton
	BL1 1JW
	53.588488
	-2.425425
	371936
	410296
	

	Bournemouth
	BH1 3NL
	50.722521
	-1.862307
	409816
	91442
	

	Bracknell Forest
	RG12 1LY
	51.416583
	-0.754614
	486701
	169354
	

	Bradford
	BD4 7RY
	53.780714
	-1.731966
	417760
	431631
	

	Brent
	HA9 7RW
	51.551408
	-0.306477
	517516
	184972
	

	Brighton and Hove
	BN3 2LS
	50.824643
	-0.168133
	529121
	104388
	

	Bristol, City of
	BS99 7EB
	51.458457
	-2.574165
	360205
	173432
	

	Bromley
	BR1 3UH
	51.403879
	0.020377
	540629
	169142
	

	Buckinghamshire
	HP20 1UZ
	51.814526
	-0.812337
	481968
	213544
	

	Bury
	BL9 0BN
	53.592894
	-2.296928
	380444
	410743
	

	Calderdale
	HX1 1UN
	53.724273
	-1.859049
	409398
	425328
	

	Cambridgeshire
	CB3 0AP
	52.213019
	0.114096
	544537
	259306
	

	Camden
	NW1 1BD
	51.534248
	-0.137769
	529261
	183348
	

	Cheshire
	CH1 1SQ
	53.185784
	-2.891297
	340538
	365781
	

	City of London
	EC2P 2EJ
	51.524565
	-0.112042
	531073
	182317
	

	Cornwall
	TR1 3AY
	50.259946
	-5.068814
	181364
	44502
	

	Coventry
	CV1 5RS
	52.406369
	-1.507524
	433600
	278821
	

	Croydon
	CR9 1TP
	51.371262
	-0.09781
	532503
	165295
	

	Cumbria
	CA1 1PU
	54.89302
	-2.92885
	340522
	555759
	

	Darlington
	DL1 5QT
	54.52372
	-1.552803
	429043
	514362
	

	Derby
	DE1 3NN
	52.923862
	-1.479269
	435106
	336399
	

	Derbyshire
	DE4 3AG
	53.142342
	-1.551396
	430105
	360671
	

	Devon
	EX2 4QG
	50.714557
	-3.51749
	292962
	91645
	

	Doncaster
	DN1 3AD
	53.512922
	-1.125721
	458074
	402160
	

	Dorset
	DT1 1XJ
	50.716733
	-2.440598
	368991
	90882
	

	Dudley
	DY1 1JB
	52.511786
	-2.088551
	394087
	290436
	

	Durham
	DH1 5UJ
	54.785915
	-1.585074
	426782
	543525
	

	Ealing
	W5 2HL
	51.513315
	-0.308899
	517446
	180732
	

	East Riding of Yorkshire
	HU17 9BA
	53.841111
	-0.429058
	503463
	439462
	

	East Sussex
	BN7 1SG
	50.879369
	0.016199
	541937
	110811
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	Enfield
	EN1 3XQ
	51.651916
	-0.077106
	533124
	196542
	





	Essex
	CM2 6WN
	51.742492
	0.500602
	572740
	207824
	

	Gateshead
	NE8 1HH
	54.959406
	-1.603545
	425485
	562824
	


	Gloucestershire
	GL1 2TP
	51.866453
	-2.2486
	382979
	218682
	

	Greenwich
	SE18 6DF
	51.4935
	0.065337
	543475
	179195
	

	Hackney
	N1 5BA
	51.5397
	-0.077759
	533407
	184062
	

	Halton
	WA7 2GW
	53.329456
	-2.696808
	353690
	381619
	

	Hammersmith and Fulham
	W6 0LE
	51.495997
	-0.230815
	522911
	178934
	

	Hampshire
	SO23 8UG
	51.062549
	-1.319369
	447793
	129466
	

	Haringey
	N22 4TY
	51.597049
	-0.112316
	530846
	190377
	

	Harrow
	HA1 2UW
	51.585228
	-0.329686
	515821
	188696
	

	Hartlepool
	TS24 8AY
	54.685782
	-1.214005
	450770
	532587
	

	Havering
	RM14 1XN
	51.563156
	0.266147
	557174
	187353
	

	Herefordshire
	HR4 9ZR
	52.060745
	-2.710027
	351418
	240501
	

	Hertfordshire
	SG13 8DF
	51.790945
	-0.081493
	532414
	211995
	

	Hillingdon
	UB8 1UW
	51.543474
	-0.476855
	505722
	183830
	

	Hounslow
	TW3 4DN
	51.474717
	-0.368314
	513419
	176346
	

	Isle of Wight
	PO30 1UD
	50.700609
	-1.290819
	450180
	89236
	

	Isles of Scilly
	TR21 0LW
	49.914376
	-6.315301
	90323
	10505
	

	Islington
	N1 1TH
	51.545307
	-0.104564
	531532
	184637
	

	Kensington and Chelsea
	W8 7NX
	51.502387
	-0.19529
	525359
	179705
	

	Kent
	ME14 1XQ
	51.278598
	0.522312
	576017
	156294
	

	Kingston upon Hull, City of
	HU1 1YD
	53.744
	-0.334313
	509950
	428801
	

	Kingston upon Thames
	KT1 1EU
	51.40772
	-0.305939
	517923
	168994
	

	Kirklees
	HD1 6QW
	53.646729
	-1.779117
	414699
	416714
	

	Knowsley
	L36 5YH
	53.410579
	-2.838268
	344375
	390746
	

	Lambeth
	SW9 7QE
	51.46398
	-0.113047
	531177
	175578
	

	Lancashire
	PR1 8RJ
	53.75425
	-2.708372
	353390
	428887
	

	Leeds
	LS1 1UR
	53.802161
	-1.548517
	429833
	434079
	

	Leicester
	LE2 7AA
	52.630296
	-1.133269
	458761
	303968
	

	Leicestershire
	LE3 8RF
	52.655711
	-1.188005
	455024
	306752
	

	Lewisham
	SE6 4SW
	51.443418
	-0.024834
	537366
	173453
	

	Lincolnshire
	LN1 1YQ
	53.231157
	-0.545892
	497161
	371444
	

	Liverpool
	L1 4AD
	53.404339
	-2.977884
	335085
	390169
	

	Luton
	LU1 5NP
	51.879221
	-0.421544
	508750
	221250
	

	Manchester
	M60 3BB
	53.487362
	-2.227212
	385021
	398985
	

	Medway
	ME2 4AU
	51.393925
	0.496609
	573788
	169056
	

	Merton
	SM4 5DX
	51.401405
	-0.196133
	525577
	168474
	

	Middlesbrough
	TS1 1EL
	54.575852
	-1.244942
	448907
	520333
	

	Milton Keynes
	MK9 3HS
	52.03895
	-0.755881
	485433
	238569
	

	Newcastle upon Tyne
	NE1 8PU
	54.978417
	-1.610576
	425023
	564937
	

	Newham
	E15 1AJ
	51.53854
	-0.001757
	538681
	184074
	

	Norfolk
	NR1 2DL
	52.615176
	1.307646
	624017
	307071
	

	North East Lincolnshire
	DN32 9DU
	53.567318
	-0.073489
	527682
	409582
	

	North Lincolnshire
	DN20 8XJ
	53.551579
	-0.488211
	500256
	407168
	

	North Somerset
	BS23 1ZZ
	51.343881
	-2.957023
	333439
	160967
	

	North Tyneside
	NE28 7RU
	54.992123
	-1.525232
	430475
	566496
	

	North Yorkshire
	DL7 8AE
	54.333007
	-1.439167
	436567
	493194
	

	Northamptonshire
	NN4 7DD
	52.232933
	-0.912696
	474354
	259972
	

	Northumberland
	NE61 2EF
	55.153608
	-1.684509
	420203
	584409
	

	Nottingham
	NG7 1QH
	52.952914
	-1.174101
	455585
	339823
	

	Nottinghamshire
	NG2 7QP
	52.936523
	-1.135728
	458185
	338030
	

	Oldham
	OL1 1XJ
	53.54151
	-2.099824
	393482
	404989
	

	Oxfordshire
	OX1 1NA
	51.752312
	-1.263653
	450927
	206214
	

	Peterborough
	PE1 1FB
	52.57583
	-0.240874
	519305
	299010
	

	Plymouth
	PL1 2AA
	50.369584
	-4.143005
	247696
	54382
	

	Poole
	BH15 2RU
	50.722713
	-1.962832
	402720
	91455
	

	Portsmouth
	PO1 2EA
	50.797283
	-1.091346
	464135
	100140
	

	Reading
	RG1 7TD
	51.431562
	-0.971231
	471614
	170786
	

	Redbridge
	IG1 1NY
	51.560353
	0.078017
	544144
	186654
	

	Redcar and Cleveland
	TS10 1YA
	54.59137
	-1.08906
	458961
	522179
	

	Richmond upon Thames
	TW1 3QB
	51.449508
	-0.329736
	516162
	173603
	

	Rochdale
	OL16 1YD
	53.616562
	-2.159321
	389558
	413347
	

	Rotherham
	S60 1QT
	53.434689
	-1.357403
	442789
	393293
	

	Rutland
	LE15 6HP
	52.668256
	-0.724806
	486331
	308601
	

	Salford
	M3 5LT
	53.483699
	-2.260224
	382829
	398585
	

	Sandwell
	B70 9LT
	52.515041
	-1.996258
	400351
	290795
	

	Sefton
	L20 7AE
	53.445624
	-2.994295
	334058
	394777
	

	Sheffield
	S1 1RJ
	53.381648
	-1.471373
	435261
	387330
	

	Shropshire
	SY2 6ND
	52.704991
	-2.731779
	350652
	312175
	

	Slough
	SL1 3UQ
	51.510858
	-0.604655
	496929
	180026
	

	Solihull
	B91 3QU
	52.413682
	-1.775236
	415385
	279544
	

	Somerset
	TA1 4DY
	51.013379
	-3.10684
	322451
	124360
	

	South Gloucestershire
	BS37 6JX
	51.538567
	-2.402498
	372181
	182262
	

	South Tyneside
	NE33 2RL
	54.994972
	-1.429102
	436623
	566859
	

	Southampton
	SO14 7LL
	50.907683
	-1.406979
	441792
	112191
	

	Southend-on-Sea
	SS2 6ER
	51.543523
	0.71237
	588180
	186223
	

	Southwark
	SE17 1JL
	51.492098
	-0.098417
	532112
	178731
	

	St. Helens
	WA10 4ND
	53.456656
	-2.754627
	349989
	395810
	

	Staffordshire
	ST16 2DH
	52.806259
	-2.115337
	392322
	323196
	

	Stockport
	SK1 3XE
	53.405974
	-2.158487
	389561
	389918
	

	Stockton-on-Tees
	TS18 1XE
	54.571607
	-1.320119
	444052
	519811
	

	Stoke-on-Trent
	ST4 1HH
	53.005126
	-2.182211
	387870
	345327
	

	Suffolk
	IP4 1LJ
	52.05637
	1.162704
	616925
	244497
	

	Sunderland
	SR2 7DN
	54.918376
	-1.420249
	437260
	558340
	

	Surrey
	KT1 2DJ
	51.404903
	-0.305144
	517986
	168682
	

	Sutton
	SM5 3AL
	51.366165
	-0.16215
	528039
	164614
	

	Swindon
	SN1 1QH
	51.561772
	-1.783624
	415096
	184788
	

	Tameside
	OL6 6DL
	53.490121
	-2.094204
	393847
	399272
	

	Telford and Wrekin
	TF3 4LD
	52.640845
	-2.444615
	370011
	304882
	

	Thurrock
	RM17 6SL
	51.475658
	0.324294
	561513
	177750
	

	Torbay
	TQ3 2TE
	50.443132
	-3.567759
	288775
	61539
	

	Tower Hamlets
	E14 2BG
	51.509999
	-0.006175
	538461
	180892
	

	Trafford
	M32 0EL
	53.445444
	-2.30591
	379779
	394341
	

	Wakefield
	WF1 2QL
	53.684694
	-1.502851
	432932
	421030
	

	Walsall
	WS1 1DQ
	52.586383
	-1.980858
	401394
	298731
	

	Waltham Forest
	E10 5QJ
	51.558623
	-0.007829
	538199
	186296
	

	Wandsworth
	SW18 2PU
	51.457414
	-0.191052
	525777
	174711
	

	Warrington
	WA1 2LS
	53.389229
	-2.592441
	360696
	388206
	

	Warwickshire
	CV34 4SR
	52.283199
	-1.588614
	428161
	265086
	

	West Berkshire
	RG14 1BZ
	51.404374
	-1.325982
	446981
	167476
	

	West Sussex
	PO19 1RF
	50.83789
	-0.782818
	485804
	104968
	

	Westminster
	SW1E 6QP
	51.497552
	-0.137377
	529392
	179268
	

	Wigan
	WN1 1AE
	53.549628
	-2.628246
	358472
	406072
	

	Wiltshire
	BA14 8JB
	51.317058
	-2.210476
	385428
	157571
	

	Windsor and Maidenhead
	SL61RF
	51.521951
	-0.718662
	488996
	181115
	

	Wirral
	L41 4FD
	53.390765
	-3.020954
	332200
	388700
	

	Wokingham
	RG40 1WN
	51.410738
	-0.835078
	481116
	168612
	

	Wolverhampton
	WV1 1RR
	52.587041
	-2.129579
	391318
	298812
	

	Worcestershire
	WR5 2NP
	52.185545
	-2.182554
	387616
	254160
	

	York
	Y01 6ZG
	53.957433
	-1.084327
	460182
	451648
	





	LEA Scotland
Authority Name
	PostCode
	Latitude
	Longitude
	Easting
	Northing

	Aberdeen
	AB10 1AB
	57.149606
	-2.096916
	394235
	806529

	Aberdeenshire
	AB10 1AR
	57.14808
	-2.094664
	394371
	806359

	Angus
	DD8 1AX
	56.635169
	-2.921129
	343595
	749638

	Argyll & Bute
	PA31 8RT
	56.026048
	-5.421577
	186887
	686742

	Edinburgh
	EH1 1YJ
	55.950322
	-3.190358
	325763
	673671

	Glasgow
	G2 1DU
	55.86874
	-4.243491
	259712
	666227

	Clackamannanshire
	FK10 1EB
	56.113344
	-3.789986
	288792
	692620

	Dumfries & Galloway
	DG1 2DD
	55.069884
	-3.606452
	297516
	576225

	Dundee
	DD1 1QE
	56.460252
	-2.975455
	339986
	730216

	East Ayrshire
	KA3 7BU
	55.605735
	-4.478749
	243947
	637468

	East Dunbartonshire
	G66 1TJ
	55.934613
	-4.159816
	265176
	673390

	East LothiaN
	EH41 3HA
	55.954684
	-2.781037
	351329
	673793

	East Renfrewshire
	G46 6UG
	55.797694
	-4.301818
	255800
	658442

	Falkirk
	FK2 0NZ
	55.990276
	-3.710088
	293420
	678798

	Fife
	KY7 5LT
	56.197516
	-3.176474
	327099
	701168

	Highland
	IV3 5NX
	57.473536
	-4.2334
	266163
	844787

	Inverclyde
	PA15 1LY
	55.947767
	-4.756587
	227964
	676179

	Midlothian
	EH22 1DN
	55.892221
	-3.070108
	333172
	667083

	Moray
	IV30 1BX
	57.648542
	-3.311935
	321794
	862826

	North Ayrshire
	KA12 8EE
	55.613203
	-4.674208
	231669
	638756

	North Lanarkshire
	ML5 3BT
	55.86373
	-4.021829
	273564
	665242

	Orkney Islands
	KW15 1NY
	58.981472
	-2.956807
	345099
	1010874

	Perth & Kinross
	PH1 5PH
	56.396748
	-3.426376
	312053
	723633

	Renfrewshire
	PA1 1LE
	55.84417
	-4.418382
	248675
	663862

	Scottish Borders
	TD6 0SA
	55.577541
	-2.673891
	357611
	631749

	Shetland Islands
	ZE1 0HB
	60.154284
	-1.146233
	447500
	1141395

	South Ayrshire
	KA7 1DR
	55.461303
	-4.639311
	233224
	621773

	South Lanarkshire
	ML3 0AA
	55.779497
	-4.04993
	271528
	655921

	Stirling
	FK8 2ET
	56.113371
	-3.936824
	279662
	692869

	West Dunbartonshire
	G82 3PU
	55.944407
	-4.570359
	239576
	675357

	West Lothian
	EH54 6QG
	55.887077
	-3.515402
	305312
	667030
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Applicant Data – Wales
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[bookmark: _Toc512195229]Figure 54:  Snapshot of Applicant Data – Wales



Applicant Data – England
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[bookmark: _Toc512195230]Figure 55: Snapshot of Applicant Data – England
Applicant Data – Scotland
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[bookmark: _Toc512195231] Figure 56:  Snapshot of Applicant Data - Scotland



Appendix B – Workspaces
Wales Workspace
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[bookmark: _Toc512195232]Figure 57:  Wales workspace
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[bookmark: _Toc512195233]Figure 58:  Wales workspace with LEA layer
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[bookmark: _Toc512195234]Figure 59: Wales workspace with Universities layer
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[bookmark: _Toc512195235]Figure 60: Wales - Total classification of household deprivation
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[bookmark: _Toc512195236]Figure 61:  Household not deprived in any dimension
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[bookmark: _Toc512195238]Figure 63:  Household deprived in 2 dimensions

[image: ]
[bookmark: _Toc512195239]Figure 64:  Household is deprived in 3 dimensions
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[bookmark: _Toc512195240]Figure 65:  Applicants 2011-12
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[bookmark: _Toc512195244]Figure 69:  Applicants 2015-16
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[bookmark: _Toc512195245]Figure 70:  Applicants 2016-17

England Workspace
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[bookmark: _Toc512195246]Figure 71:  England workspace
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[bookmark: _Toc512195247]Figure 72:  England workspace - LEAs
[image: ]
[bookmark: _Toc512195248]Figure 73:  England workspace – Universities
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[bookmark: _Toc512195249]Figure 74:  Total classification of household deprivation
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[bookmark: _Toc512195250]Figure 75:  Household is not deprived in any dimension
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[bookmark: _Toc512195251]Figure 76:  Household is deprived in 1 dimension
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[bookmark: _Toc512195252]Figure 77:  Household is deprived in 2 dimensions
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[bookmark: _Toc512195253]Figure 78:  Household is deprived in 3 dimensions
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[bookmark: _Toc512195254]Figure 79:  Household id deprived in 4 dimensions
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[bookmark: _Toc512195255]Figure 80:  Applicant location 2011-12
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[bookmark: _Toc512195258]Figure 83:  Applicants 2014-15
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[bookmark: _Toc512195259]Figure 84:  Applicants 2015-16
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[bookmark: _Toc512195260]Figure 85:  Applicants 2016-17

Scotland Workspace
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[bookmark: _Toc512195261]Figure 86:  Scotland workspace
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[bookmark: _Toc512195262]Figure 87:  University Locations
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QGIs is an open source software application that can be used by anyone. The
system s able to run on a variety of operating systems such as Windows, Mac OSX,
Unix and Linux.
A5 2 result of being an open source application, improvements are received from
volunteers who can forward pieces of code o bug fixes or alternatively provide
financial support.
QGls functionality allows users to ‘visuzlize, manage, edit, analyse data and
compose printable maps’ [65]. QGIS is available as a desktop, browser, server and
web client
273 Mapinfo
2.8 CONCLUSION
Here we summarise the main points of the chapter.  Also, at the end of this
section link to next chapter.
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273 Mapinfo
Mapinfo is a desktop client that allows for the visualisation of data and is.
‘considered a specialist piece of software that requires users to undertake training
before use. The software enables users to integrate and analyse ‘disparate graphic
and tabular data sets’.

Experienced users of the software are able tointegrate data from spreadsheets and
databases that already exist and display the outcome visually on an appropriate
map. Currently the software only works on the Windows operating system [69].

Maplnfo is used by businesses, researchers and academics alike.

2.8 CONCLUSION

The chappter has reviewed a number areas that will have an impact and help shape
the project. These areas included why universities need to market and the data and
software tools available tothem toinform they marketing strategy.

The next chapter looks at research methodologies and approaches identifying
which one will best sut the investigation being __undertaken.
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