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Background

This report has been researched and produced as part of a larger research project commissioned by Becta in support of the strategy in Harnessing Technology: Next Generation Learning 2008–14 (Becta, 2008).

The overall aims of the Harnessing Technology programme are: to raise achievements and improve skills across society, not just in formal education; to fully support and address the needs of the vulnerable so that they are not excluded from this process; and to improve the overall capacity, efficiency and quality of education generally. The enablers of these goals are encompassed in the Harnessing Technology system outcomes, which are:

· improved personalised learning experiences

· confident system leadership and innovation

· technology confident, effective providers

· engaged and empowered learners 

enabling infrastructure and processes.

Intended audience

This report is intended to inform a variety of audiences. It is hoped that it will be of interest to education policy makers, who will appreciate the vital role that improving the delivery of education would have on outcomes. It is also aimed at consultants and process improvement solution providers, to guide them in practice development. Finally, by highlighting a neglected topic, it is hoped that this paper will generate interest among academic researchers, both in education and in management studies.
Executive summary

This report focuses on opportunities for business process re-engineering (BPR) with respect to the back office functions in education – those processes that enable learning to take place but do not involve the actual delivery of education – such as accounting, resource discovery and reporting.
BPR is a term that refers to changing the way in which activities are undertaken, usually with the aim of improving outputs in terms of their quality or the efficiency with which they are produced. For instance, the process to obtain a teaching resource may be first to make a written request which is approved by the headteacher, and then to purchase the resource and have the price refunded to the educator. In this case, an example of BPR would be to acquire a web-based system that pre-approves purchases up to a certain amount, allows the educator to make purchases at the time they are identified, and then finally reports the purchase to the headteacher. The process is simpler for the educator, less urgent for the headteacher and quicker for all concerned.
While, strictly speaking, BPR refers only to designing new ways of doing things, the execution of those new methods is critical, and that involves people. If people are not motivated, prepared and able to undertake redesigned processes, BPR efforts are likely to fail. Hence the larger concept of change management is introduced to recognise the critical role that people play in BPR.
Opportunities for BPR

As part of a larger research programme that investigates how business processes in education can be improved, this research report builds on the foundations of earlier work. Since attention to the field of ICT-focused business processes in education has received sporadic attention because of an assumption that, given sufficient technological resources, business processes will improve,
 considerable work was dedicated to defining the field and establishing its priorities. 
To establish whether a process presents an opportunity for BPR: 
· Initially, 135 back office activities were catalogued and education practitioners surveyed to determine which activities are most time-consuming and complicated to complete – hallmarks of processes in need of improvement. 
· A survey was undertaken for this report that aimed to uncover how ready a process is for BPR in terms of existing ICT infrastructure, procedures and stakeholders’ motivation to change.
The role of a process in progressing Harnessing Technology outcomes was considered. 
The research identified the following current opportunities for BPR, listed under Harnessing Technology outcome.
Improved personalised learning experiences

· A comprehensive single-location easy-to-use system for the preparation of resources does not exist but would be greatly welcomed. Enabling the discovery of a range of resources to suit individual learners is at the core of the personalised learning experience.

Unfortunately, even with resource systems available, only 52 per cent of survey respondents agreed that staff ‘own’ delegated budgets and have an online mechanism to order and pay for learning content and materials.
Confident system leadership and innovation

· Online models of collecting and presenting information for inspection are in place in some areas but not others. Online enablement has proved successful where deployed. Disseminating online models will require only encouragement for processes to change.

Education practitioners find dashboard-type solutions – applications that draw information from multiple sources and automatically present it in a fit-for-purpose form in a timely manner – very attractive. However, the term ‘dashboard’ and similar words were not well received. Practitioners first need to be convinced of the value of dashboards within a live context before they will seek or adopt them.
Technology confident, effective providers

The ability and confidence to use technology in a variety of locations, collaborating with colleagues seamlessly regardless of where they are, are hallmarks of people who confidently deploy technology.
· A fundamental component of the confident deployment of technology is to transform an organisation into an online one. Survey respondents portrayed a sector well on its way to fully enabling this.

· With respect to home and remote working, a clear majority of respondents want to do preparation, planning and administration at home or remotely on more occasions than they do at present. Efforts to spread good practice are in order.

· With respect to fully any time and anywhere collaboration tools, many survey respondents find these useful in principle, but more than half stated that they rarely need them. Providers need to experiment with collaborative working tools to experience how they can be used beneficially.

With respect to e-learning for staff development, respondents like the idea of it, but are unsure how it would work for them. Deploying e-learning processes for continuous professional development (CPD) will be a matter of identifying examples of good practice and publicising them.
Engaged and empowered learners

· Providing online access to information to other stakeholders such as parents empowers learners – if learners know that their parents are aware of their progress, strengths and weaknesses, this instils the urge to do better. However, few respondents demonstrated much interest in providing online access for stakeholders.

Technology-assisted learner assessment interests survey respondents, and many are employing it. The management of that information is not perfect, with many practitioners keeping records on only their own machines or in a variety of places with no version control.
Enabling infrastructure and processes

· A number of infrastructure issues would inhibit BPR efforts, namely the use of and attitudes towards proprietary software, and the way the way costs and benefits are assessed.

· Data storage policies would also cause difficulties, because they are either unclear and ill-understood or do not exist.

Respondents also mentioned an inconsistent array of other obstacles, ranging from not having the funds to acquire ICT to not having the resources to maintain the ICT once acquired.
Change management

Reassuringly, experience of change management has been largely positive to date. Practitioners do not fear it.

Introduction

This report explores opportunities to improve, through the better use of ICT, the way in which processes employed in the delivery of education are conducted.
These activities are referred to as ‘business processes for delivery’ (or just ‘business processes’) for two reasons: they support the core aim of education, which is to enable and encourage learners to learn; and these processes share similar functions found in virtually all organisations, such as keeping track of financial affairs, paying employees and maintaining facilities. These are commonly referred to as back-office functions because they are not those that define an industry or sector (the front-office functions). In education, the front-office function is educating people.
Specifically, our focus is on activities in education that transcend industry boundaries from the point where the design and delivery of education commences, through to the processes involved in assembling the capability of educating. It excludes those activities involved in creating, delivering or distributing education to learners. That is, we define ‘business processes for delivery’ as:
‘All back-office processes, plus processes that enable access to resources for education.’
The first step was to begin to catalogue the business processes in education. This was done by defining a list of non-teaching, non-learning activities in education, which, of course, have processes associated with them. These were organised according to when they took place: throughout the year, outside term time or during term time. They included discrete activities that may take place once a year, such as timetabling end-of-year examinations, through to daily activities such as recording learner or staff absence. A total of 135 non-teaching, non-learning activities are included. Undoubtedly there are many more, but this is sufficient to conduct an initial review of the processes required to deliver them. Appendix A contains the full catalogue.
The next step was to determine which activities cause stress to staff in the institution, either in terms of the time required to complete an activity or the degree of complication involved in completing it. A survey was conducted in November 2008 of 467 education staff at all levels of education. This survey is referred to as the BP catalogue survey. The results of that survey are also presented in Appendix A.
This report represents another important step: uncovering which processes are ready for re-engineering. While activities may well be inefficient or counter to the aims of education, the conditions may simply not exist to enable successful re-engineering to take place. Inhibitors may include technological foundations, enabling infrastructure or readiness of stakeholders. Hence we conducted a survey to assess these characteristics specifically. We refer to this as the BPR survey (Appendix B).
Finally, key technology-enabled process enhancements that are available and relatively well proven to be successful regardless of which field they are employed in are suggested to address deficiencies in business processes. Considerable effort has been dedicated to putting ICT to the task of streamlining business processes throughout the commercial world and in many parts of the public sector. We leverage the fact that business processes are largely common to most organisations and present them in terms of how they can further the Harnessing Technology outcomes.

What is business process re-engineering?

Wikipedia
 defines business process re-engineering (BPR) as: 

‘Business process reengineering (BPR) is a management approach aiming at improvements by means of elevating efficiency and effectiveness of the processes that exist within and across organizations. The key to BPR is for organizations to look at their business processes from a “clean slate” perspective and determine how they can best construct these processes to improve how they conduct business.’

This focus on efficiency has engendered BPR with often negative connotations. Efficiency is, strictly speaking, the ratio of inputs to outputs. Efficiency can therefore be raised by re-engineering a process to reduce inputs or increase outputs (in quantity or quality), or by some combination of the two.

Other terms used to refer to the concept of BPR in various contexts are ‘business process redesign,’ ‘business transformation’, ‘business process change management’, ‘transformation’ or ‘streamlining’, each emphasising a somewhat different aspect.
The concept underlying virtually all process change initiatives is that modern technology enables processes to be conducted better now than when the processes were first developed. For example, seemingly insignificant advances such as being able to make telephone calls over the internet, which are virtually free, encourage people to communicate more often and obtain information more quickly. Just as mechanical calculators changed account processing from how it happened when abacus operators were required, technological advances continually change the way business is conducted. 
Of course, processes can be re-engineered without involving ICT, but this paper concentrates on ICT-enabled process change.

The bigger picture – change management

BPR refers to a process. With few exceptions, business processes require people to conduct tasks. And without the co-operation of people, processes fail. Effectively improving processes therefore also requires attention to employee and other stakeholder issues. Devising new processes and putting them into practice is ‘change management’. In virtually every expression of it, successful change management focuses on communicating, motivating and establishing processes that first and foremost put the people who must undertake the processes at their forefront.
One of the most highly regarded academic writers on leadership and change is Professor John Kotter of the Harvard Business School. His best-selling book, Leading change, identifies an actionable, eight-step process for implementing successful transformations. The eight steps are:

1 Establish a sense of urgency. 

2 Form a powerful guiding coalition. 

3 Create a vision. 

4 Communicate the vision. 

5 Empower others to act on the vision. 

6 Plan for and create short-term wins. 

7 Consolidate improvements and produce more change. 

Institutionalise new approaches. 

BPR may be interpreted to cover the full span of the change process, but is more usually concerned with the implementation phases, phases 4–7, from communicating the vision through to embedding the routines. However, managing the implementation of process change is likely to fail if the policy-forming senior management are not united, clear and committed to action – in other words, if steps 1–3 are not in place. The eight steps show how the challenges of technology-driven change are less about technology than they are about the people and organisations that make the change and are affected by it.

Large-scale versus small-scale change

Change management, as discussed by Kotter, focuses on strategic issues: a large-scale change. For a business, that may include launching new products which demand different methods of manufacture, service or selling, entering new and different geographic markets, or exploiting technology to integrate a supply chain.
Figure 1 provides an illustration of this type of large-scale change management process. It has been reproduced from the Cabinet Office's Delivery and Transformation Group.
 Whereas Kotter’s steps are motivational in nature, encouraging emotional concepts such as ‘urgency’, the Cabinet Office ones focus on criteria for meeting specific objectives. These criteria can be objectively assessed at each of the stages, referred to as OGC Gateway Reviews. ‘Gates’ is an apt term because each is intended to stop flawed projects from developing into expensive failures.
Large companies and government bodies undertaking large-scale projects have developed project management processes to control implementations of new technology. These processes formalise the decision-making and sign-off process, set objectives and milestones, allocate resources and responsibilities, and set review points (‘gates’) at which tranches of resource are successively committed. 

[image: image1.png]Figure 1: Cabinet Office Delivery and Transformation Group change management process – go/no go decision gates


Both Kotter’s model and the Cabinet Office model share the following themes:

8 Generate an idea.
9 Design a solution.
10 Communicate the solution.
11 Test the solution.
12 Modify the solution as necessary.
Roll out and embed the solution.
On a smaller scale – say improving attendance reporting – some process change is involved in almost every case, and the same themes still apply at some level, but not the formality. Elaborate models such as the Cabinet Office one need not be expressed and officially monitored or reviewed as extensively. For instance, if parents traditionally phoned in sickness notifications to school and they now have the option of texting, the change is relatively trivial but it will nevertheless affect the process by which the message is received, forwarded and recorded. Neither an eight-step leadership plan nor a formal project-control process is required. Nevertheless, thought must be given to communicating and promoting the new option internally and externally, providing affected staff with messaging equipment, ensuring that incoming messages are checked, and looking for ways to streamline the handling of sickness notifications, because the process can now be scheduled rather than being tied to when the telephone rings. The theory and techniques for large-scale process change still provide a useful checklist.


UK Government approach

Government has employed the term ‘transformation’ to refer to BPR principles. Hence the successor to the Gershon review, produced in 2005 by the Cabinet Office, is titled Transformational government – enabled by technology.
 It has three key themes:
· Services must be designed around the citizen or business – they must be output-focused, where the judge of value is the consumer of the service.
· Government must move to a shared service culture – ministries, departments, agencies and organisations must unify and standardise processes common to them – typically, financial services and human resource processes, but moving on to rationalisation of contact centres and other processes.
Government must raise the level of professionalism of its IT services in terms of planning, delivery, management and governance of IT-led change, and therefore the skill levels of its IT managers.
These themes are taken further in the Varney review, Service transformation: A better service for citizens and businesses, a better deal for the taxpayer, in December 2006.
 

The Varney recommendations are now being driven forward by a series of ‘service transformation agreements’, which are listed on the Government’s Chief Information Officer (CIO) website. The recommendations apply across the public sector, including education, and were deliberately tied to the 2007 Comprehensive Spending Review. The following is an excerpt from a page on the CIO website – ‘What is the Service Transformation Agreement?’:

‘Developments will include:

· piloting a new ‘Tell Us Once’ service (for address changes) 

· rationalising the plethora of government websites 

· requiring all publicly funded call-centres to undergo formal published accreditation 

· reducing avoidable or duplicated contacts with call centres and local offices 

· empowering individuals to influence their services

improving management of information and identity across public sector delivery systems.’
The Government’s approach to the development, introduction and implementation of ICT-based innovation is summarised in Figure 2. 

[image: image2.emf]Figure 2: Government approach to the development, introduction and implementation of ICT-based innovation

Again, the themes expressed in virtually all BPR and change management models emerge:
13 Generate an idea.
14 Design a solution.
15 Communicate the solution.
16 Test the solution.
17 Modify the solution as necessary.
Roll out and embed the solution.
Current opportunities for BPR

Having catalogued an initial set of activities undertaken in education and assessed in earlier research how time-consuming and complicated they are to complete, this phase of the Harnessing Technology project on business processes for delivery assesses the opportunity for processes to be improved through BPR. 
Undoubtedly, many processes can be improved, but not everything can be done at once; therefore priorities must be set. In order to establish those priorities, each process was assessed against three factors to determine its suitability for BPR:
· The role of the process in progressing the Harnessing Technology outcomes (because this is the ultimate aim of transformations in education).
This was assessed when cataloguing business process activities.

· The complexity and/or time-consuming nature of the current process (because these aspects are the hallmarks of processes in need of change and processes where stakeholders will welcome change).

This information came from the BP catalogue survey conducted in November 2008.

· The current technological state of infrastructure and development of related process (because these are required before effective change can take place).
The survey undertaken specifically for this report, the BPR survey, provided this information.

The three factors are discussed in this section. Information is organised according to the Harnessing Technology outcome to which each process identified by the survey is most relevant.

Methodology

A survey was constructed and refined in discussion with focus groups. The topics covered can be found in Appendix B. 
An online survey was conducted in January and February 2009 which received responses from 191 qualified (convenience sample) education staff representing preschool provision, schools, further education (FE), higher education (HE), special needs (SNE) and vocational education. The distribution of response was as follows.

Table 1: Survey responses

	Response
	All

	
	Nunber of respondents
	Total %
	% less preschool and ‘other’

	Preschool
	13
	6%
	N/A

	Primary school
	57
	26%
	30%

	Secondary school
	50
	23%
	26%

	Further education
	20
	9%
	10%

	Higher education
	41
	19%
	21%

	Special needs
	15
	7%
	8%

	Vocational education
	12
	5%
	6%

	Other
	12
	5%
	N/A


Analysis focused on schools (primary and secondary), FE and HE because of the proportion of responses from those sectors and the low numbers of respondents in the others. 

The opportunities below are listed under each Harnessing Technology outcome.

Improved personalised learning experiences

Preparation of resources was identified as one of the most time-consuming educational activities in the BP catalogue survey. When the objective is the personalisation of learning, identifying, locating and acquiring appropriate resources becomes a critical component.
All four of the major education sectors already make much use of the internet to identify and procure content and materials for learners – 82 per cent positive. Any process improvement is therefore likely to be around how online procurement works rather than establishing it anew. 
There was enthusiastic demand (86 per cent positive) for a ‘well-structured, comprehensive portal, with good search capability and reliable descriptions of learner materials’. Focus groups visualised this service as a sort of ‘Amazon for education’. Ideally, such a site would contain an array of materials from a variety of sources, such as teacher- and learner-generated materials as well as commercial offerings, because 81 per cent of survey respondents would like to exchange and use more such materials. Such a comprehensive single-location easy-to-use system does not exist in education. While creating such a system is a major undertaking, it would be greatly appreciated.
Another issue identified by the survey is how these resources are procured. In many organisations, middle managers hold delegated budgets, which they can spend, often online, usually subject to an electronic approval. But only 52 per cent of survey respondents agreed (and half of them only ‘tended to agree’) that staff ‘own’ delegated budgets and have an online mechanism to order and pay for learning content and materials. Improving practitioners' ability to procure resources when required represents a more modest process re-engineering challenge.

Confident system leadership and innovation

The attractiveness of two technologies indicative of confident system leadership and innovation were assessed during the research: models of inspection that rely on online systems to collect and report data, and advanced management information systems (MIS) such as 'dashboards'. Both were found to render process improvements when deployed. However, the remedies for inspections were found to be more acceptable when first considered than dashboard-type solutions. Hence, including online models of information collection and presentation will require just encouragement for processes to change, while practitioners first need to be convinced of the value of dashboards before they will adopt them.

Online models for inspection

Previously, private sector organisations bidding for quality accreditation such as ISO 9000 would ensure that individual members of staff had up-to-date job descriptions, process descriptions, training records, meeting records, and so on to hand, in paper form, ready to be produced for inspectors. Quality inspections were revolutionised when most documents and data moved online and were continuously updated – automatically, and centrally wherever possible.
Preparation for inspections was reported to be the single most time-consuming task and the most complex ad hoc task in the analysis of key educational processes in the BP catalogue survey. The BPR survey therefore investigated the scope of using technology to improve business processes around preparation for inspections – at least with respect to the administrative aspects.
Approximately 80 per cent of respondents agreed that online working would or does reduce the burden of inspections in terms of saving time and reducing complexity, anxiety and effort.

The pattern was similar across the four main educational sectors.
The focus group which discussed this issue believed that the inspection benefits of an online model were real, but were much less important than the benefits for day-to-day working.
These findings strongly suggest that modifying the process of inspection to ensure that inspectors accept and use online reports wherever appropriate would streamline the process and reduce the unwelcome burden on practitioners. While the capability is in place, simply promoting this benefit of online working would hasten the migration to an online model, which, in turn, enables further beneficial process change.

Management dashboards

The more complex an organisation, the more apparent is the need for a system to pull together overall operational performance so that managers are alerted to high-level trends and are able to drill down, disaggregating the data to the level required. Education authorities may want to do this for all their institutions. Large colleges and universities may want to do it for multiple departments. Schools probably have all the functionality they need in the range of commercially available MIS. 
Respondents were asked whether they use an MIS to produce dashboard-type information, what actual or potential benefits they see, and whether they think that dashboard-style reporting is appropriate in their organisations.
Overall, 64 per cent indicated that their organisations use an MIS to produce dashboard-type information, although the biggest number only ‘tended to agree’. The overall figure was brought down from 70 per cent to 64 per cent by primary schools. 
Between 75 and 80 per cent were positive about the benefits, under the headings:
· Helps senior managers in my organisation to improve performance

· Helps senior managers in my organisation to complete year-end reporting

· Helps senior managers in my organisation to plan budgets and resource allocations

Encourages everybody to self-manage their administration better.
All sectors were roughly the same on these measures.
It seems odd then that 48 per cent overall believe that dashboards are inappropriate in their organisations; HE respondents in particular were of that opinion, although most respondents only ‘tended’ that way. Perhaps respondents were referring to more sophisticated systems for aggregating data and facilitating data-mining.
This finding suggests that dashboard-type solutions will not be employed to improve processes until the benefits of such an approach can be communicated and accepted.

Technology confident, effective providers

The ability and confidence of practitioners to use technology in a variety of locations, collaborating with colleagues seamlessly regardless of where they are, are hallmarks of confident deployment of technology in education provision. While practitioners can certainly choose not to use technology that enables these 'anytime anywhere' technologies when they are available, it would be difficult to label  a provider 'confident' if it did not have them in the first place. 'Anytime anywhere' is afterall the emerging mantra of modern ICT,.
The survey reveals that progress has been and is being made towards this goal, but there is still much to be done to encourage more widespread adoption.

Moving to an online business model

To lead business processes and practices often requires the availability of an online infrastructure, rich in content and applications. Without it, staff cannot share documents electronically, cannot exploit collaborative working tools, and cannot access common systems, records and data from within – let alone outside – their organisations. 
The quantitative survey painted a picture of an advanced online organisation and asked respondents how their institutions approach this model. (Subsequent questions explored some of the process changes which would be enabled by such a model.) Responses on the current position and approach to the advanced model were surprisingly positive, with 34 per cent overall claiming to be ‘there or thereabouts’. Twenty-four per cent have a plan to get there, or further, in the next three years. Twenty-seven per cent ‘recognise and use some elements’. And only 9 per cent admitted to ‘mostly offline’ working on their administration and record systems, or making little use of technology. 
The overall results conceal a divide between, on one side, primary schools, and secondary schools, HE and FE on the other. Primary schools are only 22 per cent ‘there or thereabouts’, while the other three main sectors are all around 40 per cent there. Twelve per cent of primary schools agreed that ‘Our administration systems and records are mostly offline, on individuals’ PCs’ while there was virtually no agreement with that option in the other three main sectors. 
The FE focus group discussed this topic. Focus group members were asked whether their administrative infrastructures are on a par with that of leading private sector organisations; they defended this position quite vigorously.

Home and remote working

The quantitative survey set out to establish whether there is a demand from staff in education for home and remote working, and whether respondents believe it will be possible and beneficial for them. Respondents were asked to assume that they have free access to an online organisation and full permission to work remotely when practicable. This assumed that there were no technology or policy obstacles.
In all of the four major sectors, a clear majority of respondents want to do preparation, planning and administration at home or remotely on more occasions than at present. HE respondents were the most enthusiastic (86 per cent), then FE (77 per cent), secondary schools (75 per cent) and primary schools (68 per cent).
Only 4 per cent said they would have no suitable place or resource to work remotely. Nineteen per cent said that remote working would not make them more effective; unexpectedly, this belief was found to be most prevalent in FE.
In all, 77 per cent said that remote access to all work resources would be beneficial, but 23 per cent said that remote working would be possible for them only outside normal working hours. It was expected that primary school staff especially may feel unable to work remotely during normal hours, but in fact they were the most positive about the benefits ‘in and out of normal working hours’ (63 per cent). FE staff consider themselves least able to work remotely during normal hours, but still 46 per cent said they can do so beneficially.
There is a clear demand from staff to have the option to work where it suits them. Respondents may see this increasingly as the norm among friends. More than one focus group spoke about long hours of work, and no doubt participants would prefer to be able to do some of this work at home, but with full access to online records, documents and systems.
If the obstacle to home working is policy, experience elsewhere indicates that home workers are fully productive. It can be assumed that teaching staff are at least as vocationally committed as industrial marketing managers, HR professionals and accountants.
If the obstacle is technology, it should be a surmountable one: most staff have PCs; broadband is available to nearly 100 per cent of the population; and 34 per cent of respondents claimed to work in fully online organisations, with another 24 per cent expecting to do so within three years. If a secure log-on system is all that is required to enable a significant proportion of staff to work from anywhere as if they were on their organisation’s LAN, that solution should be provided. 
It is clear that better access to home and remote working is valued across education, and that it would transform the preparation, planning and administrative processes.

Collaborative working tools

Communication between people working together – whether within one organisation or spread through different organisations and geographies – is being transformed with collaborative working tools which exploit the convergence of media over Internet Protocol (IP) networks. These tools include presence tools, soft-dialling, Voice over IP, instant messaging, conferencing and screen sharing, and are the basis of ‘unified communications’. The survey investigated the potential of these tools in education.
The proportion of respondents claiming their organisation has many of these tools was again surprisingly high at 56 per cent, although the majority of them only ‘tended to agree’. Primary schools reported exceptionally low penetration. 
There was very high agreement (77 per cent) that it would be useful to see colleagues’ availability and to be able to contact them easily using the most appropriate medium. Virtual meetings were also judged useful – most useful for discussing learners’ cases with experts (74 per cent), discussing policies, projects and budgets with governors, local authorities, and so on (70 per cent), and for communicating with learners and/or parents (69 per cent).
After such a strong vote for the usefulness of collaborative working tools to set up and conduct virtual meetings, it was surprising that, overall, 56 per cent agreed that they rarely need to discuss records, projects or other work documents with people not co-located. FE organisations were an exception, with much stronger needs for communication with people in other locations.
These findings suggest that providers need to experiment with collaborative working tools and explore how they can be used. Encouraging pilots of collaborative working with a full unified communications suite (perhaps starting in the FE sector), and then monitoring and publicising the results, is one strategy to accomplish this. Unified communications are a popular offering among suppliers, therefore specifying educational requirements and inviting suppliers to package collaborative working tools accordingly will yield results.

E-learning for staff development

Public and private sector organisations are adopting e-learning as a vital element of their staff training and development function. (A recent news item reported that public sector uptake of e-learning tools is greater than that in the private sector.
) 
Leading companies offer employees a wide range of online course content, with built-in quizzes to assess understanding, and use live and recorded webcasts with online Q&A sessions as another teaching medium. 
Records of courses attended and of achievement are maintained centrally – accessible to the individual, line management and HR. Training records help companies and public bodies to plan and manage their staff development, and to ensure that training required by law or regulatory bodies has been completed.
Schools, HE institutions and FE institutions are implementing virtual learning environments for students.
The primary research investigated the use of shared online professional development records in education and its potential to improve educational processes around staff development.
Sixty per cent of respondents at least ‘tended’ to agree that their organisations manage staff development plans and records in a shared online system. HE returned the highest score. It may seem contradictory that 77 per cent of the same sample also agreed that records are held by individual trainees and managers in their organisations. Perhaps, though, records are held twice. After all, individuals may want an easy and secure way to take their own records with them when they change jobs.
Looking beyond their own organisations, 70 per cent or more thought that training records accessible nationally would simplify both recruitment and the application process. HE and FE representatives were particularly positive about this.
Adopting e-learning processes for CPD will be a matter of identifying examples of current best practice and publicising them, with helpful detail and contacts where possible. This will improve the confidence of those wanting to expand their capabilities in this area.

Engaged and empowered learners

An obvious way to use ICT to engage and empower learners is to enable assessment to take place online, so that learners can assess their progress as often as required. This way, they can access information when they want and in an environment of their choosing.
Perhaps not so obviously, providing online access to information to other stakeholders such as parents also acts to promote learner achievement.
 Online environments, accessible using any network-enabled device, better enable access: stakeholders can access information where and when it suits them.
The survey reveals a lack of interest in providing stakeholders with access to information, which will have to be overcome if progress is to be made in this area. Further research is required to determine the suitability of providing technology-assisted learner assessment.

Stakeholders’ online access to information

Public sector organisations and most companies are putting information online – both to improve openness, and also to streamline their business processes by minimising query handling and administration. The same is true of educational institutions. 
It was therefore slightly surprising to find that, overall, 22–27 per cent of respondents disagreed (but not strongly) that online stakeholder access is beneficial (a) as a service to stakeholders, (b) in creating fewer queries for staff and (c) in reducing ‘chasing’ by staff to bring the rules and policies of the institution to the attention of stakeholders. The highest score was for ‘tend to agree’.
The impression is that online stakeholder access is unexciting – perhaps because it is now commonplace for many.

Technology-assisted learner assessment

Assessment is another highly time-consuming activity uncovered in the BP catalogue survey.
The primary research investigated two aspects: how assessments are generated and how assessment records are managed. For the second aspect, record management, 66 per cent at least ‘tended’ to agree that learner achievement records are managed in a shared online MIS. Secondary schools were most likely to use an MIS. However, 72 per cent at least ‘tended’ to agree that learner records are held by individual teachers. This may indicate the holding of duplicate records in more than one place, and indeed the focus groups were sceptical about the security of data held in systems outside their control.
Regarding the generation of assessments:
· fifty-seven per cent at least tended to agree that almost all assessment is based wholly on the teacher’s judgement

· seventy per cent at least tended to agree that they make significant use of content with inbuilt tests and other auto-assessment mechanisms

· sixty-two per cent at least tended to agree that they have a good choice of such content with inbuilt assessment mechanisms
sixty-eight per cent were positive about making greater use of auto-assessment mechanisms.
The survey results are indeterminate. If this area is believed to be a strong candidate for process re-engineering, further understanding is required of how assessments are generated, where they are stored (possibly duplicated), and whether and how auto-assessment techniques could directly feed MIS systems. There is considerable support for the idea in principle.

Enabling infrastructure and processes

BPR efforts can be frustrated if the appropriate technological environment is not in place to support the new process.
Critical factors in most technology-enabled BPR were assessed by the survey, namely how software is deployed, data stored, ICT supported and new ICT acquired.

Use of application software

Outside education, most organisations exploit application-specific software to the full in order to support their business processes and increase the productivity of their people. Larger organisations often mandate the use of a particular supplier’s software package, both to impose a degree of process commonality and to simplify ICT support.
Across the whole educational sample, specialist software is most frequently used for accounting and/or financial management and for managing learners’ records, with 55 per cent and 52 per cent respectively reporting use of specialised software for these functions. 
For other processes such as timetabling, project management and asset booking, educationalists are more likely to use general purpose office software such as spreadsheets and word processors. The fact that only 35 per cent of respondents reported the use of specialised timetabling software in their organisations indicates scope for greater process support, especially since timetabling was highlighted as one of the most time-consuming educational activities undertaken outside term time in the BP catalogue survey. 
Where respondents reported other specialised software used in their organisations for business process support (as opposed to pedagogy), the most frequently mentioned were:
· SIMS and other MIS 
(Presumably these respondents were referring to the non-core capabilities, since MIS systems were offered as a standard option. One respondent mentioned SIMS Personnel, for example.)
· web development and content management applications

· registration, attendance and truancy systems

assessment and target tracking. 
Some respondents wrote the name of the package or supplier; there was great variety. Effective application of standards should permit the interchange of data between different packages, but data standards do not address the issue of user support. This does not matter when organisations make their own individual support and maintenance arrangements, but freedom of choice carries a cost where support is shared.
Education would benefit from the development of education-specific applications and the use of function-specific software to support business processes. Adapting existing applications usually leads to suboptimal business processes.

Location of the application software

Respondents were asked where their key applications are located – on their personal computers, on their organisations’ servers or on other networks, including web-based applications on the internet. Between one-fifth and almost one-third (20-30 per cent) did not know, which may indicate a lack of confidence with their technology among some participants. Software located away from the server is more difficult to maintain and upgrade.
Surprisingly, and pleasingly, approximately twice as many applications (40–50 per cent) were reported to reside on respondent organisations’ servers as on respondents’ personal computers. This simplifies security, upgrade management and maintenance. 
Fewer than 10 per cent of applications were said to reside on external networks or the internet, suggesting that web-based applications such as those offered by Google have achieved low penetration, and ‘cloud computing’ is some way away. Nevertheless, the main thrust of school MIS suppliers that are challenging the market leader, SIMS, is to offer browser-based systems and to target them primarily at local authorities or academy groupings, for example, rather than at individual schools.
Outside education, larger organisations are increasingly shifting application software onto their intranets for the efficiency reasons mentioned above. Some applications such as asset booking are very laborious if not available to all in the network. 
Software as a service (SaaS) is also taking off. SaaS appeals to organisations that want a pay-as-you-use model with no responsibility for applications management.

Perceived costs and benefits of applications software

For all the software applications discussed, the ratio of respondents positive about the benefits to those generally negative was a fairly steady 60:40. That some 40 per cent of respondents see no benefit from educational planning, management and administration packages is disappointing. Experience (but no formal research) suggests that many managers in manufacturing, retail or service industries see industry-specific computer applications as a vital tool, without which they could not hope to compete. 
The highest benefit is seen in applications that manage learners’ education plans and records – perhaps because these are one of the most widely used applications, and therefore most familiar.
Changing the mindset of practitioners will involve explaining the potential business process benefits of key application packages, and perhaps rewarding individuals in education for championing such approaches and offering non-sales advice by phone and/or email. One of the most important aspects is understanding the total cost of ownership and its impact on their organisation’s budgets.

Data storage

The research investigated where data is stored, because this issue importantly affects data security, data sharing and the move to an online organisation. Respondents were asked where and how they store electronic sources of information likely to be needed again by themselves or by others. Unnecessary or uncontrolled copies, such a paper files or electronic versions held on personal computers, are inefficient and a security risk.
Reassuringly, only 9 per cent store a printed version and delete the electronic file copy of more than half of their files. However, 25 per cent store more than half of their files on their work PCs or private back-up only. Thirty per cent upload more than half of their files to their organisations’ servers, and fewer than 10 per cent are regular users of external network storage or internet-based storage.
When asked to note down other methods of storing data, the commonest were sending files by email to colleagues and using memory sticks. Some respondents use DVDs and their private home computers. ‘Loads of sticks but always getting lost’ conveys the general impression. Two people mentioned automated remote backup.
In order for BPR processes to be better facilitated, educational institutions should provide the means and the motivation for staff to migrate a larger proportion of their file storage from personal resources to network servers. There is scope to improve security, data sharing and desktop support by moving more working files online.

Obstacles to obtaining ICT

Respondents were asked to score for significance a number of suggested obstacles to obtaining computing resources in their organisations, and – once obtained – from getting the anticipated benefits. Suggested obstacles were budgetary, knowledge issues, existence of suitable applications, training and support.
In the context of obtaining resources, all the obstacles suggested were perceived to be significant by approximately half the respondents, with none standing out. The most significant obstacle was capital cost. The least significant was knowledge of how to make a proposal. There were no surprises in the data.
However, the obstacles to getting the benefits from ICT were more extreme: 63 per cent consider lack of user skills and training to be a significant obstacle, and 20 per cent gave this issue the highest available score. Only 5 per cent dismissed lack of user skills and training as insignificant. 
Technical support is a problem for 55 per cent, but the dissatisfaction scores were less top-end than for skills and training.
Although respondents were invited to write in any other issues, most of the free text comments concerned training – especially highlighting lack of time for training:
· ‘Time to learn new systems’
· ‘Getting sufficient time to really explore and derive the full benefits from specialist software’
‘Time for training’.
The survey did not uncover how these obstacles could be overcome. 
Best practice in industry is as follows:
· Best practice is to adopt the formal training processes found elsewhere – online course material, self-testing and keeping of achievement records – and make key ICT training mandatory.
Voice and screen-based support in leading organisations is designed to do more than fix and maintain software: it can also explain and demonstrate where the issue is user skill.
These strategies require an online infrastructure and support, plus content, learning management, and appropriate security, which are likely to be unaffordable by most individual institutions. A shared service approach is suggested by these findings.

Technology support

In most online organisations, as described earlier in this document, individuals and whole functions can simply stop work if an ICT failure occurs. Online organisations therefore make extensive arrangements to keep systems and individuals up and working. Provision includes, in large organisations, 24-hour user support desks, which are usually remote, often overseas. 
The survey investigated whether technology support is a barrier to the confident use of ICT in education.
Unsurprisingly, HE has the highest level of on-site support (85 per cent) and primary the lowest (60 per cent). HE is also the most satisfied with its support (81 per cent), but primary is not the most dissatisfied (69 per cent): FE satisfaction is exceptionally low at 50 per cent.
It is not surprising then that FE respondents were almost unanimously in favour of the facility to phone an expert who can take remote control of the user’s screen and mouse to fix a problem, or show the user what to do. This remote service option was also quite strongly favoured in the other three main sectors, with approvals between 64 per cent and 79 per cent.
Sectors were fairly consistent in that a significant minority (33–45 per cent) agreed that staff hardware, software, operating systems and applications grew up piecemeal, with no plan to make them coherent and consistent.
ICT training for staff emerged as a problem. Overall, 56 per cent of respondents disagreed with the proposition that ‘Training of staff in the use of hardware, software and networks enables most people to exploit the technology fully and confidently.’
Again, sharing the burden of support and training between institutions would be a viable course.

Outsourcing

Industry has discovered that one of the easiest ways to minimise the problems associated with managing underlying infrastructure and software is to outsource it to someone else.
The primary research first explored attitudes to the principle of outsourcing, and found quite divergent views. The overall majority (61 per cent) favour using outsourcing if it provides good service levels cost-effectively, but 11 per cent strongly disagreed with this position. Three of the four main sectors are positive about the principle of outsourcing, but secondary schools are quite strongly (67 per cent) negative. 
The survey went on to explore attitudes to outsourcing some specific tasks, including HR and ICT management, which are some of the first functions to be outsourced outside education, but also including some education-specific tasks which were highlighted in the BP catalogue survey as time-consuming. These are:
· Criminal Records Bureau (CRB) checking

· Obtaining licences for shows and events, etc

· Identifying and/or obtaining learning resources to meet a specification supplied

Analysing performance statistics.
Many respondents wrote ‘Assessment of work submitted electronically’ as a candidate for outsourcing.
There is a positive attitude to outsourcing all the tasks suggested, ranging from 56 per cent to 74 per cent of respondents overall. However, secondary schools, which had reservations of principle, were also the only major sector to be repeatedly negative about outsourcing the suggested functions. Secondary schools are enthusiastic only for outsourcing CRB checking and obtaining licences. Here, secondary schools are in line with the other major sectors.
Outsourcing ICT support won at least two-thirds support in all sectors except secondary schools (42 per cent).
Primary schools and HE are quite positive about outsourcing HR, but secondary schools and FE are quite negative.
If outsourcing aspects of ICT is to be adopted in education, there are obvious areas of resistance among stakeholders to be overcome.

Change management process

The best BPR programme in the world may be planned, but if effective change management actions are not employed, it may well fail.
Only 25 per cent of respondents could give examples of significant technology-based change introduced into their organisations over the last two years. Some gave more than one example. The most often mentioned are MIS systems, followed by assessment systems, accounting systems and learning platforms. Some items were mentioned only by a single respondent: resource booking, remote working, admissions management, wireless LAN, and others.
Respondents were asked about the processes employed and the outcomes: 
· ‘The change went well and the benefits were realised’ occurred over 75 per cent of the time in all major sectors except FE (50 per cent). 
· FE is the sector that most agreed that: 
· ‘We just did it, without a formal assessment or plan’ (63 per cent)
· ‘Staff were told of the change and were expected to use the new system without much involvement in its introduction’ (88 per cent).

Overall, respondents at least tended to agree (between 63 per cent and 76 per cent) that good practice was observed in terms of:
· project ownership

· consultation

· task allocation

· budgeting

· user engagement and training

user support.
Overall, primary schools reported the most thorough approach to change management, and FE reported the least. While the number of organisations experiencing a change programme is relatively low, except in FE, change programmes seem to be undertaken competently. Hence, change management should not present an obstacle to effective BPR.
FE, however, appears to need further guidance and pressure to institute known principles of effective change management.

Conclusions

Business process re-engineering (BPR) would often be welcomed by education sectors with respect to those business processes that are particularly time-consuming or complicated to conduct. Attitudes in education to the terms BPR and transformation do not seem particularly negative regarding business processes for delivery. These processes are, after all, activities removed from the defining task of educating learners; they enable learning to take place and, as such, are commonly held to be processes that should be made as quick and easy as possible.
Our research suggests that several process improvements can be made simply by letting providers and practitioners know that improvements are possible, and indicating how. This includes:
· providing better procurement abilities to practitioners, including better defined delegated budgets and payment cards

· encouraging more consistent good-practice home-working policies

· constructing comprehensive single-location easy-to-use preparation of resource capabilities

· more widely employing online models for administrative aspects of inspections

· adopting e-learning for CPD

encouraging technology-assisted learner assessment.
In some areas, there is simply a lack of interest in the process, such as in making best use of:
· management dashboard-type solutions
 

collaborative working tools.
The real challenges to improving business processes for delivery in education involve changing attitudes towards the way certain activities can be undertaken. Many in education are hesitant to consider or understand the potential of:
· adopting online business models – they think they have them already

· providing online access to information to stakeholders – they are not interested

· employing commercial standards required for effective software management – they are completely unaware that such standards exist 

employing commercial standards of data storage principles – they are rarely considered and less often put in place.
A number of other concerns were also raised that would effectively block successful BPR efforts. However, these concerns were inconsistently expressed across respondents, even those from similar institutions. Concerns ranged from insufficient capital to procure ICT to scarce ICT support facilities to maintain technology once it is acquired.

Appendix A: BP catalogue survey results

The table below ranks results from responses to a survey conducted in November 2008 of 467 staff from all levels of educational institution. A non-scientific convenience sample is represented.

	 Ranks – 1 = worst

	Ranked in top ten

	Ranked 11–20


	
	Rank by how complicated to complete
	Rank by how time-consuming

	Daily year round
	
	

	Buildings
	 
	 

	surveys/monitoring
	70
	94

	cleaning and maintenance
	80
	68

	record keeping
	92
	88

	site/facilities management: buildings
	38
	56

	Grounds
	 
	 

	surveys/monitoring
	No data
	No data

	cleaning and maintenance
	No data
	No data

	record keeping
	No data
	No data

	Security
	 
	 

	access control/monitoring
	43
	92

	records
	79
	98

	Catering
	 
	 

	marketing
	18
	71

	registration
	116
	122

	accounting
	No data
	No data

	records
	No data
	No data

	Utilities (water/electricity/gas/phone)
	 
	 

	monitoring
	35
	111

	conservation
	No data
	No data

	Resources
	 
	 

	acquisition
	84
	103

	allocation/stock control
	81
	99

	accounting
	6
	52

	 
	 
	 

	Outside term time
	 
	 

	new admissions
	102
	63

	allocation of class/groups/personal tutors 
	95
	81

	Transfer in of data/fresh entry
	110
	31

	Creation of timetable
	 
	 

	staff
	47
	24

	learners
	76
	27

	curriculum mapping
	32
	2

	homework/assignment
	120
	83

	resources
	No data
	No data

	preparation of resources
	117
	3

	risk assessment
	98
	108

	 
	 
	 

	Term time (from September)
	 
	 

	Daily
Term time
	 
	 

	Registration
	 
	 

	collection of data
	121
	120

	monitoring
	104
	69

	analysis
	19
	33

	reporting to parents (via text/email)
	89
	44

	Staff absence 
	 
	 

	recording
	107
	115

	cover timetabling
	61
	70

	including supply teacher allocation
	56
	79

	Teaching and learning
	 
	 

	personalising
	14
	8

	risk assessment
	82
	110

	Preparation of resources
	 
	 

	accessing/booking
	77
	12

	creation
	87
	28

	modification
	111
	107

	storing
	122
	118

	sharing
	119
	117

	Delivery
	 
	 

	collaboration
	112
	104

	presentation/display
	109
	76

	monitoring
	No data
	No data

	recording 
	108
	105

	evaluation
	99
	57

	Homework/assignments/tasks
	 
	 

	setting/preparation of resources
	65
	21

	collection
	118
	119

	assessing
	64
	7

	assessment
	28
	9

	recording
	91
	78

	analysis
	20
	22

	reporting
	62
	34

	Weekly
	 
	 

	Sports/competitions
	 
	 

	risk assessments
	74
	86

	fixtures timetabling
	85
	80

	communication/marketing
	59
	47

	selection
	67
	95

	reporting
	No data
	No data

	analysis – league tables
	11
	36

	Staff team/subject/whole group meetings
	 
	 

	scheduling
	74
	116

	agenda setting
	115
	121

	recording
	114
	106

	reporting
	101
	85

	Monthly
	 
	 

	Governor involvement
	 
	 

	scheduling
	53
	72

	agenda setting
	83
	97

	meetings
	94
	87

	recording
	100
	112

	reporting 
	97
	90

	communicating
	113
	113

	similarly for PTA/other supporters’ meeting
	51
	60

	External meetings
	 
	 

	scheduling
	43
	84

	local authority hosted (eg consultative groups)
	7
	77

	cluster
	12
	50

	unions
	30
	49

	subject associations
	69
	32

	Discrete activities
Term time
	 
	 

	Staff training/development
	 
	 

	needs analysis
	24
	89

	planning
	4
	4

	delivery
	45
	45

	evaluation
	57
	53

	recording
	73
	73

	feedback
	93
	91

	accounting
	15
	10

	Events (shows, trips, fundraising, etc)
	 
	 

	risk assessment
	22
	13

	permissions 
	No data
	No data

	parental 
	103
	102

	licences
	5
	39

	planning
	No data
	No data

	marketing
	24
	40

	delivery
	No data
	No data

	accounting
	No data
	No data

	evaluating
	36
	30

	reporting
	71
	58

	New staff appointments
	 
	 

	needs analysis
	10
	54

	job spec/description
	16
	37

	advertising
	26
	74

	applications
	42
	40

	shortlisting
	8
	35

	observing
	48
	20

	interviewing
	27
	19

	take-up references
	55
	67

	CRB checks
	21
	15

	Annually
	 
	 

	Review of policies/procedures
	 
	 

	SEN CoP/disability discrimination
	8
	5

	pastoral/discipline
	No data
	No data

	health and safety 
	29
	26

	subjects
	52
	14

	co-ordination
	58
	55

	communication
	96
	93

	implementation
	63
	66

	monitoring
	68
	58

	recording
	86
	96

	staff performance management
	13
	18

	End of year
	 
	 

	Examinations
	 
	 

	entries
	31
	38

	timetabling
	2
	15

	registration
	88
	109

	delivery
	60
	64

	collation
	78
	100

	assessments
	23
	11

	reporting
	46
	15

	end-of-year reporting
	17
	6

	university/job applications
	No data
	No data

	career entry path
	53
	46

	references
	72
	82

	transfer out of data records
	49
	43

	Business modelling for ensuing year
	 
	 

	pupil numbers 
	33
	29

	budgets
	3
	25

	staffing allocation
	34
	65

	resource allocation
	37
	51

	Repetitive but irregular activities
Term time
	 
	 

	Parental involvement
	 
	 

	communicating
	90
	48

	meetings
	105
	23

	support
	66
	62

	Inspection
	 
	 

	preparation
	1
	1

	hosting
	50
	40

	reporting
	41
	61

	communicating
	106
	114


Appendix B: BPR survey topic areas

The following are the top-level topic areas, which are expanded into multi-choice questions in the online survey. The full question set and responses are available on request from Kable.
1
What is your role in education?
2
What type of institution do you work in?
3
Which software applications does your organisation use to support various administrative activities?
4
Please name and briefly state the function of any other specialised educational software which is used in your organisation for administration, as opposed to teaching and learning.
5
Where do these applications reside?
6
What are the costs and benefits of your administrative software?
7
When you generate records and other business data on computer, where are the files subsequently stored?
8
What are the main obstacles to obtaining computing resources and getting benefits from them?
9
How does your organisation currently match the online model outlined above?
10
Would availability of plans, policies, records and statistics online smooth administration 
and reduce the burden of inspections?
11
If learners, parents and other stakeholders had online access to public documents and private records appropriate to them, could it improve stakeholder communications?
12
Would management ‘dashboards’ presenting performance, budgets, modelling and plans, be useful?
13
Would you be able to work more effectively at home or remotely, on occasion?
14
Would you want to work at home or remotely on more occasions?
15
Could collaborative working tools be useful in education?
16
E-learning for staff development: current status, perceived benefits and obstacles?
17
Can technology facilitate access to educational resources?
18
Does technology assist learner assessment?
19
Is technology support a barrier to take-up and use of ICT?
20
Would outsourcing of more educational processes be beneficial?
21
Has your organisation introduced any technology-based change, aimed at improving its administrative/business processes, in the last two years?
22
Does your organisation use ‘change management’ practices to introduce significant new technologies?
� See, for example: Bromley Schools ICT in Education Development (Administration) Plan [http://www.bromley.gov.uk/education/standards/ict_in_educ_admin_develop_plan.htm]; �Becta (2006) Making ICT work for colleges: Advice for governors [http://foi.becta.org.uk/content_files/corporate/resources/foi/archived_publications/making_ict_work_colleges.pdf]; �Selwood, I. and Pilkington, R. (2005) ‘Teacher workload: Using ICT to release time to teach’, Educational Review, 57(2), 163–74. [http://www.informaworld.com/smpp/content~content=a713937495~db=all]; �Queensland Government, Information and Knowledge: Strategic plan 2007–2011 [http://education.qld.gov.au/strategic/planning/pdfs/infostratplanto2011.pdf].


� http://en.wikipedia.org/wiki/Business_process_reengineering


� http://www.cabinetoffice.gov.uk/media/141578/cg1070308.pdf


� http://www.cabinetoffice.gov.uk/media/141734/transgov-strategy.pdf


� http://www.hm-treasury.gov.uk/media/4/F/pbr06_varney_review.pdf


� http://www.cabinetoffice.gov.uk/cio/transformational_government/ts_agreement.aspx


� PublicTechnology.net (2008) ‘Research reveals public sector leading the way in eLearning’, 7 November [http://www.publictechnology.net/print.php?sid=17858].


� Feinstein, L. and Symons, J. (1999) ‘Attainment in secondary school’, Oxford Economic Papers 51:300–21 [http://oep.oxfordjournals.org/cgi/content/abstract/51/2/300].


� As part of this project, a business case, ‘Web-enabled MIS’, was produced, which explores the potential of dashboards.
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