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Introduction
This paper aims initially to set a context and then to explore the history of ICT in the UK schools system over the past 10 years and in particular the investments made in technology infrastructure, training and software.  It will then go on to give a clear indication of where schools are today (2009) and then finally to suggest ways in which technology could and should be used to support transformational change in our education system in areas such as curriculum development, assessment and testing and finally infrastructure.

Context

This section sets the scene of Britain in the world today as well as various conclusions drawn from the wider world of education. 

History

Outlines in detail the investment in ICT in education over the past decade and considers the impact of that investment.

Where we are today
Presents a view from Ofsted about the state of ICT in Primary and Secondary schools but also provides an alternative view from ICT leaders on social networks.

The Future
Outlines the suggested next steps in education using ICT as a driver for transformational change.

Curriculum
Focuses on the curriculum developments needed for the UK in the 21st Century and how ICT can help to deliver these.

Assessment
Investigates assessment using technology but also assessment of technology. I have also included some thoughts on testing from 5-14 which is not ‘on message’ but does have some merit regardless.
Structure
ICT change requires some structural changes to schools and the technology used in them. This section details some suggestions to change of structure.
Appendicies
Summary of a slimmed down curriculum

List of links associated with this report.
Context

This paper is written in the context of the worst budget deficit in decades, where the party which forms the next government will need to have a permanent eye on austerity. It is also put together against a global backdrop which shows Britain falling behind on every educational league table going with the new super-powers of India and China competing not just for manufacturing and mass production but also for the knowledge economies which have for centuries put our country in a unique and strong place in the world.

Other issues that are taken account of in this paper are:

That teachers and schools have had 10 years of un-restricted change with subjects coming onto and off the National Curriculum at different times. There is a weariness of curriculum change and very definitely ‘initiative-fatigue’.

Central Government (often through QUANGOs and Local authorities) has driven all the change in education for the past three governments; from the Literacy and Numeracy Strategies, to Wave 1-3 training, National Challenge Schools and even the Schools Food Trust. Schools themselves as well as parents and students have been passive in much of the change that has taken place.

There is a clear feeling from universities and employers (including schools themselves) that understanding of the basics of English, Maths and ICT are weaker than they have been for decades – especially from those citizens who took GCSEs after 1999.

Workplace studies indicate that 77% of us use ICT as an integral part of our employment (ofsted 2008). This certainly rises to close to 100% for those working in the knowledge economy. Like it or not technology is a central skill that must be acquired by ALL our students if the UK is going to succeed on a global stage. 

An unscientific belief that the private sector operates in a no-fail context and that the public sector unfortunately does not. Key in “Government loses data” into Google and then “Google loses data”. One does and the other simply doesn’t. This paper accepts the part that the private sector has to play in driving transformational change in education and takes as read increased involvement in all aspects of education.
I have also included what I know about Conservative Party Education Policy from reading Raising the Bar, Closing the Gap and through discussions with Dominic and Rachel Wolf. So; new schools network, simplified but more rigorous curriculum, issues around behaviour (see impact of ICT on in class behaviour), less centralised control of education (especially quangos) and allowing schools to set pay and conditions for employees.
History of Technology in UK Schools
Since 1999 well over £2bn has been spent on technology in schools. On software, hardware, networks, cabling and training. 
The following tables show the results in both Primary and Secondary Schools:

	Primary
	1998
	2004
	2008

	Student/Computer
	1:18
	1:7
	1:7

	Average School Spend
	£3600
	£11,300
	£14,900

	Total Spend on ICT
	£84,600,000
	£262,000,000
	£350,000,000

	% teachers who are confident
	65%
	85%
	75%


	Secondary
	1998
	2004
	2008

	Student/Computer
	1:9
	1:5
	1:4

	Average School Spend
	£40,100
	£88,600
	£98,333

	Total Spend on ICT
	£136,000,000
	£238,000,000
	£295,000,000

	% teachers who are confident
	61%
	81%
	61%


DFEE SFR 23/1999, DES SFR 27/2004 and BESA NERP research 2008.
Key Issues

1) Computers and spend have increased in both Primary and Secondary Schools – though heavily weighted to Primary in last 4 years ...

2) ... but is success held back by under-confident teachers ...

3) ... who are unsupported at school and Local Authority level as technology has moved on.
4) Use of ICT to provide Assessment is perceived as weak in both Primary and Secondary schools (Ofsted)

5) Technology is not part of everyday learning in schools because computers are more often in suites than classrooms.

6) UK schools are well equipped with Interactive Whiteboards (IWB) with 

Need to move from static computing to online and wireless with more varied software
BESA’s ICT Provision and Use Survey of 2008/9 further shows that:

· 1/3 of schools felt under-equipped with Laptops and 45% under equipped with wireless networks (further halting access in classrooms).

· Windows XP operating system on 2.1m of 2.5m computers in UK state schools.

· Less than a third of computers are attached to a wireless network.

· 80% of Primary and 90% of secondary school teachers suggest that limited access to ICT is affecting their use of ICT in the classroom.
· Outlook for 2009/10 suggests that schools are going to increase spend on laptop computers at the expense of software.
Key Labour Initiatives with Funding
New Opportunities Funding for training teachers in ICT from April 1999 to April 2002 - £230m

Issues:

· Not regulated and ‘approved’ suppliers of training often supplied just one day of training and a binder of activities.

· Not on-going – see confidence rating above.

· Widely seen as having been a poor start to training teachers.

Interactive Whiteboard Funding – 2004 - £25m

Broadband Connectivity Funding – 2006/7 - £41m

Issues:

· Seen as the most useful funding for schools, delivering technology that actually changed how teachers taught in the class.

· Whiteboards were very easy to use and now are a regular feature of most lessons though primarily used as a presentation tool (due to lack of training)

E Learning Credits – November 2002-2008 – approximately £50m per annum to spend on software.
Issues: 

· Spend was unregulated and money not truly ring-fenced so money was spent on hardware and other items.
· Training and support for new technology not forthcoming – see NOF training above.

BBC Jam – 2003-2007 - £145m for school based resources delivered free via BBC Jam site
Issues:

· Caused furore in educational software market about anti-competitive practices. 
· Software is mostly complete but not available to schools. 
· See this blog for reasoned comment about BBC Jam closure:  http://nickkind.blogspot.com/2007/04/some-thoughts-on-future-of-bbc-jam.html
*Note on funding initiatives

Where funding is linked to kit and cabling, schools tend to appreciate it and deliver what funding is for. When funding is focused on what is delivered by ICT then schools tend to go their own way which is probably a good thing.

Where we are today
The following extracts from a recent Ofsted report give a qualitative view of where ICT and education are today in contrast to the raw data above. It chimes very much with my experience and the experience of the teachers I have talked to about this project.

Ofsted Report: The Importance of ICT 2009 (March) - Highlights
General Comments

· Over-reliance on a standard ‘office application and operating system restricted the opportunities to develop generic and transferable skills.

· £2bn Investment in resources had improved teaching but had still not made ICT a part of everyday learning.

· Assessment in ICT was the weakest aspect of teaching ...

Recommendations

· DCSF – see ways of reinforcing the importance of ICT as a subject and in its use across the curriculum (wireless and laptops)

· Schools – improve the assessment of ICT and track progress of achievement when using ICT in other subjects.

· Audit training needs to teachers and teaching assistants and provide extra support (esp. Data logging, manipulating data and programming)

· Find ways of making ICT readily accessible to students in their classrooms so that it can be used to improve learning in other subjects.

Primary Schools

· Pupils ICT capability sometimes to good that it outstripped their teachers’ subject knowledge and progress not sustained.

· Pupils showed great enthusiasm for learning using ICT both in school and at home. Especially those at risk of exclusion and where learning other subjects.

· The increasing use of ICT in other subjects is encouraging schools to explore ways of making resources available in the classroom at the point of learning, rather than locating them solely in a computer room. 

· ICT has the greatest impact on learning when there is a greater availability of resources, particularly laptops and hand-held computers.

· Where technical support was readily available, teachers were more inclined to experiment with using ICT and to encourage pupils to do the same.

· Heads and governors placed a high priority on developing ICT.

· Few schools tracked the progress of pupils in ICT.
Where we are today

Secondary Schools

· ¼ Students fail A Level ICT. Few girls take the course.

· Those students who dropped ICT for GCSE did NOT receive their National Curriculum entitlement.

· ... students almost always enjoyed working with ICT and were well engaged by tasks that enabled them to do so. ICT was particularly successful in motivating disaffected boys and improving their attitudes to learning.

· Half the schools had weaknesses in their assessment (of ICT) practice.

· ... more usual for teachers of other subjects to book their classes into computer rooms... this hindered many schools using ICT to improve learning in other subjects ...

Summary ISSUES in ICT

Assessment as a driver for improving ICT capability

· Assessment is generally seen as weak and ... is vital if standards in ICT are to improve.
ICT Qualifications

· Vocational courses more popular now as perceived as easier. Did stop students going on to A-Level.

· Growing gender imbalance in schools. 

Value for Money?

· Insufficient challenging of the software available.

· Schools behind the timescales on VLE provision.

Getting ICT to the learning

· IWBs in class and computers in the suite is slowly changing with wireless networks.

· When ICT is unavailable to students in their classrooms when they are studying other subjects, it is unable to contribute to improving learning.

One additional factor that is worth thinking about (for ideas, ‘hot’ training and possibly curriculum development) is the rise of teachers on social networks. There is a growing group of teachers who support each other via twitter, blogs, facebook and through Teachmeets around the UK. Here they push out clear, practical advice, suggestions for kit and software to purchase and even ½ termly curricula for free and often to support open source software. The most popular teachers have thousands of followers and are a potentially powerful group of change leaders for a new curriculum. I have included some in the sources. They are worth following and possibly contacting to provide support/get the word out.

The Future – Some Possibilities
CURRICULUM

1) Raise the status of ICT in education to ‘core subject’ level – to GCSE (see also summary of ‘new’ curriculum below) 
· In order for UK to take a lead in technology driven change the subject (skills and contextual capability) must be raised to ‘core’ status as soon as possible. This would put ICT in the same bracket as English and Mathematics. At the same time Science should be re-instated as a core subject. 

· What this actually means is that the four core subjects must be studied to GCSE and schools judged on their ability to get Grade C (B?) in each of them at GCSE.
· It also means that the four subjects are tested at Key Stage 2 and Key Stage 3 (though this is dependent upon a return to testing at age 14  - which in my view is vital for providing a focus for learning in the first years of secondary school).

· At Key Stage 1 and 2 there should be a clear focus on keyboard skills as well as exploring a wider range of software and capability tasks.
· At Key Stage 2 and 3 there should be a depth study driven by ICT which provides students with ability to ‘Focus’ on a subject but deliver it through a variety of technology solutions. Though this might seem like a return to coursework (with issues of assistance and plagiarism) there are real advantages to students doing longer pieces of work for employers and universities.

Action:

Add ICT as a central plank to the new curriculum. Also reinstate Science.
2) A-Levels to be driven by University-brand entrance exams – see NUEntry
· It is common knowledge that A-Levels have been devalued in the eyes of universities and employers in recent years. Brown Group Universities increasingly use their own examinations to grade students for entry which further downplays the importance of A Levels. We are in danger of creating a two (or three) tier system with A Levels having even less of a value than they do today.
· A Levels must remain the ‘gold standard’ and should be boosted to ensure they provide universities with the candidates they require. Universities must therefore have a larger part in developing of these important qualifications. It should be noted that the new A* A Levels will NOT be accepted at Oxford in 2010/2011 which indicates the difficulties we have.

· Using technology to deliver these examinations will ensure standards are reached and would enable universities to see more detail of the papers for borderline cases.
· It is worth looking at NUEntry – Newcastle University’s STEM entry qualification which is a short online course preparing students over the summer for the ‘hard mathematics’ that underpins STEM degrees. http://www.ncl.ac.uk/math/NUEntry/nuentrycourse.html
CURRICULUM

3) Allow schools freedom to use online learning and courses from a wider variety of suppliers this will allow for a wider variety of subjects to be taught in all schools. 

· As technology develops there are a number of opportunities for schools to move away from the traditional delivery methods of class-based learning and open up their curriculum to include more diverse subjects. 

a) http://www.gcsemandarin.com/ is an online Mandarin GCSE course which provides a one-stop-shop for schools and students. Technology supporting those hard to teach subjects.

b) http://www.icslearn.co.uk/  is the old Correspondence School which now offers a wide range of courses online and supports in particular ‘second chance’ learners.

c)  http://www.ttsonline.net/OnlineLearning/tabid/52/Default.aspx provides (mainly ICT and Maths) courses from one of the highest performing schools in the UK. Their approach is based on great experience. One could see other schools (state and private) delivering similar courses with that ‘quality and experience’ seal.
ASSESSMENT

1) Move assessment (including eventually GCSE) onto computer based examinations. 
This case study was given to me last week about a student who has just taken his GCSEs. It pulls in many frustrations about assessments heard over past few months from teachers, parents and students:

Case Study

Dan took his GCSEs in June and did well (five A* and five As). His revision started at the beginning of the year and (being a boy) continued in short bursts until his final exam on June 15th. Dan’s chosen route to exam success was to use the BBC bitesize revision site as well as various other free GCSE sites. He used his mobile phone to organise revision sessions with his (higher achieving) girlfriend and facebooked his mates to ask about difficult parts of Physics. His notes were typed up on computer and printed so that he ended up having one A4 page for each subject. He emailed his notes on English and History to Chris who shared his Physics notes with Dan. Dan took a few online quizzes the night before each exam so that he was sure he knew the basics.

Dan walked into every exam and had to handwrite the paper. 

· I should stress that the intention here is that computer based examinations are not marked by computer where this would be inappropriate (English written papers for example) but the delivery mechanism should where possible be by computer. 

· One must wonder how much of the Key Stage 2 marking contract costs were eaten up by feeding test papers into an Optical Character Reader in Edexcel’s offices. Exam boards up and down the UK have invested heavily in on-screen marking over the past years which would support this move.
· Teaching (on IWB), learning (desktops and lap tops using internet and e-books), revision (online, mobile) and the world of work (blackberry/I-phone) are well supported by technology.  Examinations and assessments (paper-based) seems poorly delivered by comparison.
Action:

Meet with Examination boards asap to consider cost and practical implications of moving assessment to computer-based testing by 2012.
2) Include ‘Depth Study/mini dissertation’ from Key Stage 2 to A Level
· Though I am sure this sounds like a return to coursework with the issues around plagiarism and at home assistance. I would suggest that creating a ‘work’ be that an extended essay, website, podcast, blog or wiki page over a period of time better prepares students for University and the world of work – even if that is writing a policy document for a National Party or submitting a business plan to the bank.

· We are continually told that students ‘surf’ across their subjects with little opportunity to explore subjects in depth and as such their learning is very superficial. 

ASSESSMENT

 (2) CTD: Include ‘Depth Study/mini dissertation’ from Key Stage 2 to A Level

· See Oxford University’s use of the Extended Project (EP) http://www.ox.ac.uk/admissions/undergraduate_courses/courses/courses_and_entrance_requirements/index.html
· Plagiarism (and marking) software is considerably more sophisticated – see for example: www.Turnitin.com – than even a few years ago and would 
Action: 

Include a ‘depth study’ in every year of study from Year 5 to A Level. These should be internally assessed (except at GCSE and A Level) and take between 10 and 50 hours work. The student should be able (with advice from tutors/teachers) to take

STRUCTURE
1) Get computers out of computer suites and into the classroom.

· All evidence thus far points to the fact that ICT is being used to deliver teaching in schools via the Interactive Whiteboard and that this has had a positive impact on student involvement and engagement with learning especially with ‘difficult boys’.

· However, the pupil to computer ratio is still far too low (especially in secondary schools) for student learning to continue with this level of engagement.

· Through introduction of high-speed wireless networks in schools and increased provision of laptops and netbooks into schools we can encourage more students to use technology to enhance their learning and remain engaged at school. 
Action: 
Provide practical advice to schools about how to get wireless networks and computers into the classroom.  

Use networks of practical CPD (see below) to support ICT based learning in class.
2) End the digital divide by giving a Netbook to EVERY Year 7 child.

· Currently there are still concerns about a digital divide in UK schools which hinder delivery of online homework and use of ICT within classes.

· By providing a ‘free netbook’ to EVERY Year 7 child on their arrival at secondary school this ends the digital divide but also puts computers at the heart of the curriculum.

· This initiative could be paid for by dropping the second payment of the Child Trust Fund (£250) which also will save up to £62m per annum.

· The initiative will also send a strong signal to employers and Universities by equipping students and employees with 21st Century skills.

Action:

Meetings with netbook providers to ensure 2-3 versions are available.

3) Ensure every school has access to ICT support by phone or in person.

· Evidence suggests that where there is ICT support at hand then schools are willing to experiment with ICT and use it as a larger part of their curriculum.

· Where support is lacking then often lessons (even in computer suites) are stop/start affairs and often end early. Teachers also find they are unable to prepare lessons too far in advance and often have to postpone them.
· ICT support in secondary schools can be provided by an internal employee but in rural schools or smaller primaries this function could be outsourced to local companies. This already happens in some areas: http://www.primaryictsupport.co.uk/
· It is worth considering that these support networks also support with training and development of staff and provide purchasing power for smaller schools.

4) Use current networks of practical CPD to professionalise the teaching workforce in ICT.

· Professionalising the UK teaching workforce is essential if we are to promote good ICT teaching in schools and integration of ICT across all areas of the UK curriculum. NOF funded training gave teachers the basics about Office packages as well as internet and email proficiency but with technology moving so quickly that training is very out of date.
· While there is unlikely to be funding for additional CPD for teachers in the next funding round there are more successful ways of training and supporting teachers to allow them to deliver a broad and rich ICT curriculum.

· As mentioned earlier ‘hot’ training – IE training as and when needed, completed online with email and text support – is something that teachers respond to well and meets the needs of their busy schedule.

· Networks of teachers are already delivering this informally (and for free) up and down the country. Witness the TeachMeet events held on the fringes of BETT and the Scottish Learning Festival, where teachers register, attend, speak and collaborate specifically around software and ICT but also beyond those events through blogs, twitter, webcasts and email.

· I have included some of the more popular organisations in the Sources section.

· What is most impressive about these networks is the practical nature of the advice and support given. See: http://docs.google.com/present/edit?id=0AZvAszDt4Np9ZGRjOGtqd2ZfNjkwZDk0bW43Zno&hl=en
· Coupled with (5) below I think there is potential here to dramatically increase both the skills set of teachers and get genuinely exciting and ‘usable’ software in front of kids.

5) Encourage use of Open Source Software in all schools supported by (4) above.
· One of the issues for schools is the high cost of software, how it is licensed by companies and how long those licenses last. Having access to a wide range of software in schools is important if we are going to make our students adaptable and proficient as employees in the future.

· Open Source Software has grown dramatically in the past 5 years and the business models for this free software are continually evolving. Some Google applications, Twitter, Facebook and any number of social networking sites are effectively ‘open source’ and this allows schools to download them for free while ensuring that there are lots of other developers working to make new applications all the time.
· Google Docs, for example, has a word processor, spreadsheet and presentation software all of which can be downloaded and shared with others. So successful has 
(5) CTD: Encourage use of Open Source Software in all schools supported by (4) above.

· this been that Microsoft is releasing a stripped down version of Word, Excel and Powerpoint to be available free on the internet.

· This is more than a way of saving money for schools; the quality of this software (and especially that delivered for students) is high with easy to understand interfaces and support tools (if the software is free the companies really don’t want to spend more money supporting them).

· Currently BECTA is ambivalent towards Open Source, farming it out to http://opensourceschools.org.uk/ who do a good job but probably could do with some more funding to really spread the message.
Appendix 1:
Summary of ‘new’ curriculum

Key Stage 1

Reading, Writing, Number, ICT (including keyboard skills) and Topic Work delivering remaining subjects in National Curriculum – stripped down.
Key Stage 2a – Years 3-4
English, Maths, ICT (including keyboard skills), Science and Topics
Key Stage 2b – Years 5-6

English, Maths, ICT (including keyboard skills), Science, History, Geography and Depth Study (1 per year)

Key Stage 3

English, Maths, ICT, Science, History, Geography, MFL, 

GCSE

Core Skills and Subjects (compulsory)
English

Maths

ICT

Science

Core Subjects (take 2)
D+T

Geography

History

MFL

Supplementary Subjects (take 2)
PE

Art

Music

Pastoral Subjects (RE compulsory/others not examined)
Citizenship

PHSE

RE

Appendix 2:
 Sources and Websites
Statistics and Reports from Pages 1-6
Ofsted Report

http://www.ofsted.gov.uk/Ofsted-home/Publications-and-research/Browse-all-by/Documents-by-type/Thematic-reports/The-importance-of-ICT-information-and-communication-technology-in-primary-and-secondary-schools-2005-2008
Becta Schools Survey

http://news.becta.org.uk/display.cfm?resID=38559
BESA Report

http://www.besa.org.uk/besa/documents/view.jsp?item=1158
Small Selection of Open Source Software

Open Source Aggregator and UK Schools Site

http://sourceforge.net/
http://opensourceschools.org.uk/
 ‘Office-style’ software

Google Targets Education

http://www.techcrunch.com/2009/09/28/google-docs-becomes-more-student-friendly/
Microsoft Fighting Back

http://www.techcrunch.com/2009/09/17/imitation-isnt-always-flattery-microsoft-previews-google-apps-killer-to-beta-testers/
Wide range of Google Products Available – including photos, books, build websites, 3-D design
http://www.google.co.uk/intl/en/options/
Create Surveys, Blogs, Movies, Animations and Music

http://www.surveymonkey.com/
https://www.blogger.com/start
http://www.giantscreamingrobotmonkeys.com/monkeyjam/features.html
http://animoto.com/
http://research.microsoft.com/en-us/um/redmond/projects/songsmith/
Keyboard and Maths Skills

http://tuxtype.sourceforge.net/download/
http://tux4kids.alioth.debian.org/tuxmath/index.php
www.tutpup.com
VLE (virtual learning environment)

http://moodle.org/
Informal Networks of Teachers and leaders in practical technology
http://olliebray.typepad.com/
http://www.edtechroundup.com/
http://tbarrett.edublogs.org/
http://www.classroom20.com/profile/daibarnes
http://www.dougbelshaw.com/
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