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A Theory of Change:  
 

• Reversing the snowballing SEND deficit 
 

• Transforming operational efficiency with data management technology  
 

• Levelling up equitable access to education for neurodiverse students. 
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Abstract 

Neurodiversity | Education | Artificial Intelligence | Platform Business Models 

 

The project develops and evaluates a theory of change to improve equitable access to education for 

neurodiverse children and young adults with special educational needs, characterising 15% of all pupils.  

 

Following a review of the conceptual space spanning the theoretical and practical breadth of the 

proposed change, systematic operational flaws are uncovered as the cause of failing services and a 

consequential national funding deficit increasing 76% per year. The project escalates to consider what 

can be done to alleviate the problem and transform untapped talent cohorts into an advantage. 

 

Evaluation of the capacity for specialist technology to achieve long-term impact takes place with an 

exploration of accompanying platform strategy to fast-track distribution of benefits by enabling cross-

side network effects to accelerate adoption and improve innovation. 

 

The development of a cloud-hosted web application is examined to include guided data management 

employing machine learning tools. The solution’s long-term improvement of education outcomes, 

reduced operational costs and diminished attainment gaps for pupils with SEN is revealed. This is 

accomplished with improved stakeholder inclusion, reduced network latency and automated curation of 

accurate data. Nonetheless, requirement for equitable distribution through positive bias towards local 

government and enterprise-level sales is acknowledged to achieve project aims. 

 

The results find a strong evidential basis for opportunity to generate £60.6bn value enhancement for UK 

public spending on due process over 10-years and a commercial opportunity to generate £100m annual 

recurring revenue after 5 years with forecasted 5% market penetration. In doing so a £1.3bn funding 

deficit is converted into a value-generating ecosystem of public and private sector co-operation able to 

generate £76m international export benefits and propagate inclusive values overseas.  

 

The social impact implications are far-reaching, able to significantly improve education inclusion for a 

cohort of 1.5million pupils and increase social mobility to alleviate a major symptom of economic 

disparity.  Limitations are uncovered relating qualitative value generation within organisational 

behaviour. 

 

The research’s originality generates new intellectual property with prospective equity value. Further 

research must explore machine learning ethics and viability for public sector equity investment.   
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Glossary 

 
CFA14 S[#]    Children and Families Act 2014, Section [number] 

 
Code of Practice Statutory professional guide, ‘SEND code of practice: 0 to 25 years’ last updated 

April 2020. 
 https://www.gov.uk/government/publications/send-code-of-practice-0-to-25 

 
DfE   Department for Education, U.K. Government department 
 
Disability  As defined by the Equality Act 2010, (1) A person (P) has a disability if— 

(a) P has a physical or mental impairment, and 
(b) the impairment has a substantial and long-term adverse effect on P's ability 
to carry out normal day-to-day activities. 
https://www.legislation.gov.uk/ukpga/2010/15/section/6 

 
Education Setting  An education institution, ranging from Nursery to Further Education including 

mainstream, specialist provision and residential locations. 
 
EHCP  ‘Education, Health and Care Plan’ as defined by the Special Educational Needs 

and Disability regulations 2014. An EHC plan is a legally-binding document 
outlining a child or teenager’s special educational, health, and social care needs. 
The document has to list all of the child’s special educational needs, provision to 
meet each of the needs and that provision has to be specific, detailed, and 
quantified. The plan names the school/setting which is to provide the provision 
and the plan is legally enforceable ultimately through Judicial Review.  
https://www.legislation.gov.uk/uksi/2014/1530/part/2/crossheading/ehc-
plans/made 
 

FSM  Free School Meals, children are eligible free school meals as a statutory welfare 
benefit if their household falls into a qualifying socio-economic threshold. The 
qualifying status can be used to represent economic disadvantage. 
 

IEP Individual Education Plan relevant for SEN pupil referral to Specialist provision 
School. https://www.carolineschools.org/academics/special-
education/identification-process/ 

 
LA  ‘Local Authority’, City or County council etc. 

 
MVP  Minimum Viable Product 
 
Need As defined by CFA14 S21 (1), A child or young person has ‘special educational 

needs’ if he or she has a learning difficulty or disability which calls for special 
educational provision to be made for him or her. 

 
Provision As defined by CFA14 S21, “Special educational provision”, for a child aged two 

or more or a young person, means educational or training provision that is 
additional to, or different from, that made generally for others of the same age. 

  https://www.legislation.gov.uk/ukpga/2014/6/section/21/enacted 
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Learning Difficulty As defined by CFA14 S20 (2), A child of compulsory school age or a young person 
has a learning difficulty or disability if he or she— 
 
(a) Has a significantly greater difficulty in learning than the majority of others of 

the same age, or 
 

(b) Has a disability which prevents or hinders him or her from making use of 
facilities of a kind generally provided for others of the same age in 
mainstream schools or mainstream post-16 institutions. 

SaaS   Software as a Service 
 
SALT   Speech and Language Therapist 
 
SEN   ‘Special Educational Needs’ (as defined by CFA14 S20) 

https://www.legislation.gov.uk/ukpga/2014/6/section/20/enacted 
 

SEN2 How local authorities should report data for the annual special educational 
needs survey, commonly known as SEN2. The SEN2 survey is a statutory data 
collection that takes place every January. Schools must complete a statutory 
collection by law unless there’s a good reason not to. 
The survey collects information on: statements of special educational needs 
(SEN) and EHCPs  

 
SENCO ‘Special Educational Needs Co-Ordinator’, a mandated education management 

role within all education settings and member of the senior leadership team, 
required to holding the Masters-level ‘National Award for Special Educational 
Needs Co-ordination’, responsible for meeting the statutory requirements for 
SEN management including the EHCP process.  

 
SEND ‘Special Educational Needs & Disability’, noting a person may have a disability 

without SEN, although the reasonable adjustments in place  
 

SENDIST SENDIST is an independent first-tier tribunal court of appeal who handle appeals 
against the decisions of the council in relation to the EHCP process and disability 
discrimination.    

 
UI User Interface 
 
UX User Experience 
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1. CHAPTER 1 – INTRODUCTION 

1.1 Research Objectives 

Aim of the project: 

Develop and evaluate a theory of change to improve equitable access to education for neurodiverse 

students.  

 

In doing so the project will:  

 

• Critically evaluate the viability and ethical deployment of a machine learning web-application 

delivered to market via a platform business model developing cross-side network effects. 

 

• Critically evaluate the projected value generation from efficiency improvements of statutory-

mandated spending on Special Educational Needs & Disability provision (SEND) as defined by 

the Children & Families Act 2014 Part 3 Section 21 

 

• Critically evaluate the subsequent impact on equitable access to education for neurodiverse 

students able to overcome barriers to education. 

Objectives for the project: 

 

1. Establish a baseline of current understanding relating existing issues 

i. Propose significance of existing issue and consequence of inaction. 

ii. Map the SEN process and all stakeholder interactions. 

iii. Define performance of SEN management.  

iv. Determine existing efficiency of SEN spending with collected data 

 

2. Explore digital transformation of the SEN management operation 

i. Determine optimal methodology enabling digitisation of iterative SEN data collection  

ii. Determine optimally resource-efficient standardisation of needs classification 

iii. Determine optimal collaborative environment for planning and monitoring special 

educational provision 

iv. Determine opportunity for automating data outputs and stakeholder access 

v. Evaluate benefit of data digital transformation 

 

3. Examine opportunity for application of machine learning tools 

i. Evaluate opportunities for machine learning to recommend provisions 
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ii. Roadmap to augmentation and value generation 

iii. Roadmap to automation and value generation 

iv. Evaluate technology adoption model risks 

v. Evaluate ethical risks 

 

4. Examine opportunity for application of platform strategy 

i. Identify opportunity for virality 

ii. Identify opportunity for cross-side network effects  

iii. Identify value proposition 

iv. Identify pricing 

v. Critically evaluate platform strategy 

vi. Determine valuation of opportunity 

vii. Evaluate equity valuation methodology and growth narrative 

 

5. Define minimum viable product of potential solutions 

i. Determine milestones and success indicators for fundraising timeline 

ii. Estimate cost to reach milestone for initial working capital requirements 

 

6. Evaluate fundraising methodologies  

i. Public sector grants 

ii. Third-sector funding 

iii. Private equity; pre-seed, seed, series-A 

 

7. Consolidate theory of change into briefing product 

i. Theory of Change Summary 

ii. Theory of Change Technology Development Timeline 

 

8. Evaluate opportunities for systematic improvement 

i. Evaluate wider long-term value of talent maximisation, health sector improvement, care 

sector improvement, penal sector improvement and compounding benefit.  

ii. Determine viability to launch  
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1.2 Practical Relevance 

Change and future challenges. We need a robust society to survive the challenges of the future. Change 
within our daily lives continues to accelerate, requiring a robust and innovative society to overcome the 
significant challenges of the future in the pursuit of our ESG sustainability goals (Taleb, N. N., 2010). 
Enhancing social mobility develops this robustness and improves innovation through the diffusion of 
ingenuity and equitable access to opportunity within the economy (Taleb, N. N., 2012).  
 
With widespread opportunity, greater individual and collective talent can emerge. Practical steps can be 
made to enhance equitable access to opportunity and facilitate individuals to achieve their aspirations, 
lead good lives (Korsgaard, 1986) and moreover, support the human race to pass great filters by 
providing increased talent to overcome existential barriers; carbon capture, bio-technology interface, 
biodiversity protection, natural resource equity, and multi-planetary expansion (Musk, 2017).  
 
Education, social mobility and economic stability. Improved access to education increases social 
mobility (Brown et al, 2020), subsequently maximising the availability of talent to drive multi-faceted 
human progress including technology innovation and the societal benefits of increased gross domestic 
product (Department for Education, Unlocking Talent, 2017). Equitable educational attainment 
improves the diffusion and magnitude of talent available for the economy.  
 
Therefore, removing barriers to education for disadvantaged demographics accelerates a positive 
feedback loop as the increasingly equitable output of the education system improves the availability and 
quality of education for future generations. Improving not just volume of learnt content, but primarily 
the population-level capacity to independently learn. 
 
Removing barriers to reduce attainment gaps. Currently, for pupils in England, the cohorts with the 
widest attainment gap from the norm are those with (1) Special Educational Needs, measured via due 
process or (2) socio-economic disadvantage, measured via eligibility for free school meals. Moreover, 
there is an increasing correlation between SEN and economic disadvantage, 27% of pupils with SEN are 
eligible for FSM compared to 12% of pupils without SEN (National statistics, Annex B-3). Therefore, 
lower-income households must overcome a higher proportion of SEN to attain in-line with peers.  
 
Consequently, reducing the impact of SEN on education attainment reduces socio-economic 
disadvantage, increasing social mobility and the likelihood of collectively achieving wider long-term ESG 
goals.  
 
This paper will explore a theory that providing education institutions and governing bodies with access 
to machine learning tools distributed via platform business model can improve the operations within 
education settings which manage SEN, reducing the impact of SEN on attainment, reduce economic 
disadvantage, improve social mobility and support ESG goals. 
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Figure 1: Attainment gap, age 11, by different pupil characteristics. Percentage (%) reaching the expected standard 
in reading, writing and mathematics for different groups [sample size all English state-funded school pupils, 2016] 

(Adapted by author from, Education Endowment Fund).  

 
Scale of the operation and funding [See Annex C]. Across the UK’s 32,000 education institutions 
charged with managing the preparation for adulthood of 10.5 million students, 15.9% [1.7 million] are 
categorised as SEN due to facing a barrier to their education which requires special educational 
provisions to be made for them to attain in-line with their peers (National Statistics, 2021). Of the 
15.9%, 12.2% are managed within the basic ‘SEN Support’ cohort and 3.7% are managed within the 
more complex EHCP cohort (National Statistics, Annex B-1).  
 
SEN draws a disproportionally high funding and attention resource requirement beyond the 15% share 
of mainstream capacity. Every pupil within a mainstream school has approximately £4000 allocated to 
them per year within the ‘Element 1 - core funding’ regardless of SEN status. Additionally, the ‘Element 
2 - notional SEN budget’ provides approximately £6000 per SEN student to schools each year to manage 
SEN Support students under school-level management based on an estimate of ~15% SEN population, 
however the funding is not ringfenced to a department or a child and so provision is evidence-led 
following iterative analysis of needs by a relevant stakeholder group.  
 
Escalating further, the pupil’s SEN stakeholder group led by a SENCO may apply to their Local Authority 
for ‘Element 3 - high needs funding budget’ which provides up to £250,000 (mode average £25,000) of 
bespoke provision. This provision is funded for students when a mainstream school can evidence that an 
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individual pupil with SEN requires more than the £6,000 element 2 funding to meet their needs, leading 
to an EHCP being issued and legally mandated.  
 
In a mainstream school with 100 pupils, 85 will receive £4,000pp = £340,000, 12 will receive (48,000 + 
72,000 = £120,000, £10,000pp) and 3 will receive (12,000 + 18,000 + 45,000 = 75,000, £25,000pp). 
 
If a mainstream school cannot provide the required provisions then an application can be made for 
referral to move the pupil to a specialist provision institution, of which many varieties exist.  
 
Should a conflict arise between the intentions of the family and vacancies enabled by the LA then a 
mediation process can be initiated and escalated to an independent tribunal.  
 
The judicial tribunal system exists to manage appeals by families throughout the SEN process from 
requests for EHCP assessments, funding issues and through to student placements.  
 
An appeal can be made on the basis of:  
 

• A refusal to carry out an Education, Health and Care needs assessment or reassessment; 

• A refusal to issue an EHCP; 

• A refusal to amend an EHCP following reassessment or annual review; 

• The content of an EHCP in: 

o Part B – a child’s SEN; 

o Part F – a child’s provision to meet their SEN; 

o Part I – the educational establishment named in the Plan; 

• A Local Authority’s decision to cease to maintain a child’s EHCP. 

The scale of the operation stretches further into public sector work within local government, health & 
care industries and beyond into private-sector service providers such as specialist solicitors and 
consultants, notwithstanding significant emotional and financial investment from parents & guardians.  
The operation is analysed in Annex C. 
 
Problem.  The allocated budget is failing to meet its goals (House of Commons Briefing paper, April 
2021) and 90% of local authorities overspend their budgets (The Guardian, December 2020). A BBC 
panorama investigation found extensive and widespread operational flaws in the management of SEN 
across the UK leading to costly external failures. 
 

…One report estimates a national high needs spending deficit of between £1.2 billion and £1.6 billion by 2021. 

Many authorities are relying on reserves to make up the shortfall. In Richmond this year alone the SEND funding 

gap is £4.9 million in year. The cumulative figure will be a staggering £15.85 million by the end of this financial 

year. That is despite tight financial management across the wider schools’ budget to keep the high needs deficit 

down. Such a significant and growing deficit is unsustainable and could result in other, non-statutory council 

services being cut. That is merely robbing Peter to pay Paul, and we are all too aware that local authorities have 

absolutely no fat left to cut...  

(Munira Wilson MP, House of Commons, Jan 2020) 
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Allocating a higher budget alone will not solve the issues causing the inability to meet SEN 
responsibilities within budget if the root causes of the problem are not identified and mitigated.  
 
Theory of Change.  
 
To establish a theory of change the project will define long-term goals and map backwards to identify 
necessary preconditions and investigate a prototype to meet them. 
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1.3 Thesis Outline  

Chapter 1: Introduction 
This chapter familiarises the reader with the summative intention of the document and describes the 
process for assimilating and handling the information which forms the format of the outputted theory of 
change. 

Chapter 2: Literature Review 
This chapter examines existing literature to analyse foundational work which can be brought together to 
form the architecture of new theory built upon existing evidential basis.  

Chapter 3: Research Methodology 
This chapter examines to methodology for determining meaning from data sets selected following 
literature review.  

Chapter 4: Results and Discussion 
This chapter extracts meaning from data sets to form a theory of change and critically evaluates its 
practical suitability for change.  
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2. CHAPTER 2 – LITERATURE REVIEW 

2.1 Introduction 

To critically evaluate the existing environment within which a theory of change can form, the project will 
first review key studies which have previously taken place within relevant academic and industry fields.  
 
The review aims to establish viability for public/private sector collaboration to create new value whilst 
utilising state-of-the-art technology and practice.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Figure 2: The concept space of the project’s theory of change. Source, author. 

The review will evaluate select literature underlying six correlating themes which form the required 
methodology of change. The themes correlate through a journey of cause and effect, initiating from the 
existing cause for change and ending with the optimum effect capable of justifying resource allocation.  

The formative literature stretches throughout legislation, operations, strategy, technological and 
practical knowledge which will be evaluated to extract an architecture enabling a plan to theorise 
constructive disruption. 
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2.2 Literature Themes and Critique 

2.2.1 Improving Outcomes for Students with SEN 
The underlying statutory guidance for improving outcomes for students requiring additional support is 
the Children & Families Act 2014 (CFA14) and the SEN Code of Practice. The guidance acknowledges the 
bespoke needs of children who fall outside of expected norms and discusses the ends, ways and means 
to fulfil a legally enforced social duty to support them. In doing so, the literature creates an structure for 
identifying, iteratively analysing, categorising and resourcing the needs of students whilst engaging with 
a wide spectrum of organisations and stakeholders to overcome them with best endeavour. 

Literature evaluated: 
 

• Underlying legislation: Her Majesty’s Government, Children and Families Act 2014 Part 3 
 

• Statutory guidance for operational execution of policy. Department for Education, SEN Code of 
Practice 2014 Ages 0 - 25 
 

• Analysis of operation by independent inspector. Ofsted, Research and Analysis Supporting 
SEND, May 2021 
 

• Academic research into root causes of problems. Curran, H, Moloney H., Heavey A., Boddison, 
A, 2018, ‘It’s about time: The impact of SENCO workload on the professional and the school’, 
Bath University 
 

• Third-sector calls for action to find solutions.  The Education Endowment Fund, Special 
Educational Needs & Disabilities portfolio of research projects.  

In response to this legislation, private and third-sector bodies have assimilated the guidance in the 
pursuit of value generation to improve processes to accelerate progress. Their response will be critically 
evaluated to interpret the existence of opportunity for further change.  
 
Children & Families Act 2014 Part 3.  
 
The CFA reformed services for vulnerable children following royal assent in March 2014. The largest part 
(part 3 of 9) deals with children and young people with SEND.  
 
The CFA14 states some pupils face a barrier to education in the form of ‘educational needs’ (CFA14 S20) 
which must be overcome utilising ‘special educational provisions’ (CFA14 S21) in the form of 
interventions within education settings to assist pupils which are ‘additional to or different from’ (CF14 
S20) those made for the normal student population of the same age (incidentally approx. +/-1.44Z on 
standard normal distribution).   
 
These pupils might face significantly greater challenges in learning than the majority of their peers, or 
have a disability which hinders their access to the teaching and facilities typically found in mainstream 
educational settings.  
 
Needs are split into 4 categories guided by the SEN Code of Practice 2020: 
 

• Communication and Interaction. Code of Practice para 6.28 



 

 20 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

o Students might have a communication need because they have difficulty saying what 
they want to, understanding what is being said to them, or understanding and using 
social rules of communication. 
 

• Cognition and Learning. Code of Practice para 6.30 
o Teachers may need to provide extra support when children and young people are 

learning at a slower pace than their peers. 
 

• Social, Emotional and Mental Health. Code of Practice para 6.32 
o Children and young people may experience a wide range of social and emotional 

difficulties which manifest themselves in many ways. These may include becoming 
withdrawn or isolated, as well as displaying challenging, disruptive or disturbing 
behaviour. These behaviours may reflect underlying mental health difficulties such as 
anxiety or depression, self-harming, substance misuse, eating disorders or physical 
symptoms that are medically unexplained. Other children and young people may have 
disorders such as attention deficit disorder, attention deficit hyperactive disorder or 
attachment disorder.  
 

• Sensory and Physical needs. Code of Practice para 6.34 
o Some children and young people require special educational provision because they 

have a disability which prevents or hinders them from making use of the educational 
facilities generally provided. These difficulties can be age related and may fluctuate over 
time. Many children and young people with vision impairment (VI), hearing impairment 
(HI) or a multi-sensory impairment (MSI) will require specialist support and/or 
equipment to access their learning, or habilitation support.  

The most common manifestation of needs are listed in Annex B-2 from a sample of ~1.3million cases 
over 2 years. The response to these needs is a monitoring process of iterative analysis which 
recommends progressive provisions. 
 
The legislation defines provisions and how they must be resourced within CFA14 S19. Within this 
direction the responsibility of state stakeholders are defined. In the instance that conflict arises from 
stakeholders an appeal and tribunal system is defined and empowered.  
 
Evaluation of CFA14. 
 
The legislation gives legal protection to vulnerable children, a system to help children with SEND and 
help for parents to balance work and family life.  
 

• Children, young people and families have strongly protected rights to receive support which is 
mandated to be accessible and effective.  
 

• Local authorities must involve children and families in a clear and intuitive manner. 
 

• Resources must be made available to meet needs justified with evidence. 
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However, the literature does not explore operational performance to define success nor does it assert 
that its aims are met effectively within a finite-resource environment to achieve optimum value for 
money. Rather it relies on the conduct of school, family and LA stakeholders to avoid identifiable failure 
whilst determining how it’s requirements are met by following the supporting guidance within a code of 
practice. 
 
If the operation to fulfil these rights is ineffective then there exists a legislated demand for change with 
existing access to public resources. If no publicly-funded solution is available then a market for privately 
sourced benefits exists 
 
DfE SEN Code of Practice 2014 and Ofsted Research and Analysis Supporting SEND, May 2021.  
 
The Code of Practice explains the responsibilities of official bodies within the SEN management process 
such as early education settings, schools and academies together with health and care organisations in 
accordance with CFA14.   
 
The code of practice sets out a ‘graduated response’ for removing barriers and supporting pupils’ 
learning with special provision. This is designed to be a responsive, iterative system of regular and 
personalised assessment, targeted action and review. The code of practice also requires each local 
authority to publish its own ‘local offer’, describing the support and provision available for children and 
young people with an identified SEN. This means that how provision is planned and achieved is 
dependent on the approach of the local authority and therefore what it means to have pupils’ needs 
met in mainstream environments varies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Code of Practice Section 3.20 - There is a clear relationship between population needs, what is procured 

for children and young people with SEN and disabilities, and individual EHC plans. 
 
There is repeated narrative for early identification of needs and the positive implications for doing so 
which reduce compounding impact of education exclusion: 
  

Delivered by Health and 
Wellbeing Board. Considers 
needs of whole population. 

Local authority/CCG applies JSNA analysis to 0-25 
children and young people with SEN and disabilities 
to agree shared outcomes, working with partners 

including children and families. 

Local authority publishes a Local Offer setting out what 
support is available for 0-25 year olds with SEND. 

An EHC Plan starts by focusing on outcomes that are important to 
the individual. Any education, health or care provision required to 
meet a pupil’s needs related to SEN must be included in the plan. 

Joint Strategic Needs Assessment / Joint 
Health and Wellbeing Strategy

Joint Commissioning

Local Offer

EHCP

Individual plans inform
 the JSNA process 



 

 22 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

“It is particularly important in the early years that there is no delay in making any necessary special educational 

provision. Delay at this stage can give rise to learning difficulty and subsequently to loss of self-esteem, frustration 

in learning and to behaviour difficulties. Early action to address identified needs is critical to the future progress 

and improved outcomes that are essential in helping the child to prepare for adult life”  

Code of Practice Section 5.36 

 
By identifying and optimally mitigating needs at the earliest opportunity, the net impact of SEN on 
pupils’ education is minimised and the escalation of the provision with associated cost of increasing 
overheads is minimised.  
 
“Schools may involve specialists at any point to advise them on early identification of SEN and effective support and 

interventions.” Code of Practice Section 6.59 
 

Where assessment indicates that support from specialist services is required, it is important that children and 

young people receive it as quickly as possible.” Code of Practice Section 6.60 

 

In order to improve the speed at which intervention can happen, the Code of Practice recommends 
external specialist support.  
 
This external support has associated cost and must present value for money within a finite budget 
environment. The lack of value for money achieved by SEN spending led to investigative analysis of the 
Code of Practice by Ofsted. 
 
OfSted, the UK education inspection organisation, published analysis of the Code of Practice in the 
Research and Analysis Supporting SEND paper, May 2021 (see references). The report utilised qualitative 
evidence collection from 21 pupils from 7 different mainstream primary and secondary schools, 
including their stakeholders and representatives from a further 2 local authorities and clinical 
commissioning groups.  
 
The report summarised that although recent reports by Ofsted and others have highlighted some 
strengths in the special educational needs and/or disabilities (SEND) system, there are also significant 
weaknesses, listed below.  
 
Highlighted systematic weaknesses:  
 

• Gaps in provision and training due to ineffective data management 
• Lack of coordination between services and ineffective collaboration between practitioners 
• Lack of accountability 
• Weak co-production with particular absence of meaningful involvement from families 
• Ineffective SEN management leads to blanket application of SEN labels. Accurate labels of SEN 

benefit pupils whilst inaccurate labelling burden and undermine pupils 
• Provisions not properly sequenced or matched to needs 
• SEN pupils regularly out of class working with teaching assistants (TAs), experiencing social 

exclusion and over-reliance on a single adult. 
• Pupil-centred analysis of needs and provision planning siloed preventing staff awareness.   

 
Opportunities for improvement 
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• Have high expectations focussed on strengths and aspirations 
• Provide tailored support including; curriculum support, environmental support, adaptation and 

resourcing for inclusion, smooth transitions. 
• Develop independence 
• Reduce reliance on TAs 

 
The evidence highlights the importance of collaboration between all professionals within the SEND 
system to understand the child at an individual level and co-produce the plans for provision with 
families. It also underlines how robust curriculum and subject knowledge alongside a strong 
understanding of SEND must be present to maximise the learning and development of pupils with SEND.  
These are important factors that will enable children and young people with SEND to have access to the 
range of opportunities they need to succeed in life. This is vital to ensure that they are able to progress 
confidently to the next stage of their education, training or employment and achieve well. 
 
Evaluation of Ofsted’s analysis the Code of Practice. 
 
Early identification of needs saves resources over pupils’ education lifespan and enables highest value 
for money with the lowest overheads. There is a justifiable business case for employing specialist 
support to enhance the operation to do so. Rather than solely human ‘specialists’, specialist technology 
can be used. The measurement of efficiency and value for money requires the utility of performance 
metrics. 
 
The Code of Practice does not provide guidance on performance management and excludes 
measurement of efficiency, processes for change management or quantitative performance indicators. 
Instead, the guidance primarily highlights responsibility and defines failure without determining 
measurement of performance. 
 
“The quality of teaching for pupils with SEN, and the progress made by pupils, should be a core part of the school’s 

performance management arrangements and its approach to professional development for all teaching and 

support staff. School leaders and teaching staff, including the SENCO, should identify any patterns in the 

identification of SEN, both within the school and in comparison with national data, and use these to reflect on and 

reinforce the quality of teaching.” Code of Practice Section 6.4 

 
The statutory guidance states SEN quality ‘should’ be a part of school-wide performance management, 
however the analysis from OfSted and analysis of the Code of Practice infers that qualitative quality 
management and performance metric data collection must be mandatory. 
 
Nonetheless, the Ofsted analysis does not present ways to meet the suggested means to find solutions 
for achieving opportunities for improvement i.e. adoption of technological tools or virtual collaborative 
working environments.  
 
Furthermore, the analysis brings focus on the ends of the process to increase the independence of 
pupils able to achieve self-determination which is a characteristic not included within the 4 areas of 
need within the Code of Practice. It is therefore evaluated that ‘independence and self-help’ is added to 
the list as a fifth ‘areas of need’ within Section 6.28, else the area of need be included within presented 
solutions of the theory of change.  



 

 24 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

Bath University Research Paper, ‘The impact of SENCO workload on the professional and the school’. 
 
In September 2018 Curran’s Bath University-led survey of 1900 SENCOs established the following key 
findings:  
 

• 74% of SENCOs don’t have enough time to complete their role: 
o Less than a quarter (23%) of SENCOs felt that they had enough time to ensure that 

pupils with Education Health Care Plans (EHC plans) accessed the provision that they 
need, with 59% of SENCOs stating that they did not have enough time to ensure 
provision at this level.  

o Nearly three-quarters (74%) of SENCOs don’t have enough time to ensure that pupils on 
SEN (Special Education Needs) Support are able to access the provision that they need. 
 

• Two days or less per week to focus on the role: 
o Nearly half of all primary SENCOs (47%) and over a third of secondary SENCOs (36%) 

said that they had two days or less per week to focus on the role. 
 

• Work over nine extra hours a week: 
o 43% of primary SENCOs and 71% of secondary SENCOs work over nine extra hours a 

week on SENCO duties. 
 

• 30% said they would leave the role in 5-years: 
o Only a third (34%) said they intend to be in the role in five years time. Of the 30% who 

said they wouldn’t be, half (49%) cited workload reasons while 45% blamed a lack of 
funds allocated to SEN.  

Evaluation of Bath University research. 
 
The widespread lack of time or cost efficiency necessary to complete the mandatory SENCO role at a 
sufficient quality is due to a lack of reasonable means to achieve statutory expectations with available 
resources. This has lead to a significant majority (65%) of SENCOs wanting to leave the role which can be 
considered a north star metric for systematic failure.  
 
The operation must be improved to allow a single individual to complete co-ordination of all stakeholder 
needs whilst sharing access to all necessary data in a timely, accurate manner.  
 
The operation must identify needs at the earliest opportunity and implement provisions tested 
iteratively for effectiveness and their performance measured with metrics available for quality control 
and audit.    
 
The operation’s performance must be measurable and capable of comparison. 
 
How the operation can be improved will be explored.  
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Education Endowment Fund – Closing the Attainment Gap, evidence summaries.  
 
The Education Endowment Fund was founded in 2011 by lead Charity, The Sutton Trust, in partnership 
with Impetus Trust, with a £125m grant from the Department for Education. The fund seeks to break the 
link between family income and educational achievement. It does this by commissioning research-led 
projects financed through competitive tender to collect the best available evidence. The organisation 
then improves teaching practice by propagating its evidence-backed programmes through a national 
network.   
 
The EEF has published a report - The Attainment Gap - which assesses the gap through the lens, first, of 
children and young people; and secondly, of schools, as well as early years and post-16 settings. It 
highlights what we believe to be the key issues, and how our analysis of them informs our practical work 
with teachers and senior leaders. 
 
In order to reduce the attainment gap, one of the fund’s key themes is SEN management. The impact of 
SEND on academic attainment is closely related to the EEF’s focus on economic disadvantage: 27% of 
pupils with special educational needs are eligible for free school meals compared to 12% of pupils 
without special educational needs. 
 
The fund resources research projects and assimilates their findings to provide aggregate summaries with 
practical recommendations for the operational coalface.  
 
These include ‘clear actions for teachers on a range of high-priority issues, based on the best available 
evidence’: 
 

• Critically review how teachers work with parents 
 

• Provide practical strategies to support learning at home 
 

• Tailor school communications to encourage positive dialogue about learning 
 

• Offer more sustained and intensive support where needed 

 
Common misconceptions: 
 

• If a child has SEND, they automatically need an EHCP 
 

• SEND is the sole responsibility of the SENCO 
 

• A Teaching Assistant is responsible for a child with SEND 
 

• All children with SEND display disruptive behaviour 
 

Recommendations: 
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• Create a positive and supportive environment for all pupils, without exception  
 

• Build an ongoing, holistic understanding of your pupils and their needs  
 

• Ensure all pupils have access to high quality teaching   
 

• Complement high quality teaching with carefully selected small-group and one-to-one 
interventions 
 

• Work effectively with teaching assistants  

 
Evaluation of Education Endowment Fund analysis on SEN. 
 
The recommendations are axiomatic in their stating of the obvious and fail to provide a practical vehicle 
for sustainable change. No repeatable, controllable or scalable tools are offered to front-line 
practitioners which will transform a failing system. No tangible methods are provided to increase  
efficiency of their spending, decrease the latency in their collaborative information management or 
improve funding impact.     
 
Nonetheless, significant evidence has been collected and the existing analysis aligns with the findings of 
OfSted and Bath University. Further analysis brings confirmatory insight that be evaluated as:  
 
Outcomes will be improved with the most resource-effective provisions which are: 
 

1. Provided at the lowest organisational levels of escalation  
 

i. With fewest overheads, lowest latency and greatest familiarity 
 

2. Provided at the earliest time  
 

i. Provisions in place earlier to prevent compounding exclusion and maximum iteration 
 

3. Delivered following analysis which is   
 

i. Collaborative  
ii. Iterative  
iii. Bespoke & person-centred 
iv. Based upon data available for quality control and audit 
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Summary of Improving Student Outcomes  
 
Evaluation of the concept space for improving outcomes for students with SEN was conducted by 
assessing analysis of capstone legislation, its implementation and scrutiny of its effectiveness.  
 
The findings were:   
 

• The demand to improve outcomes for SEN students is strongly protected by enforceable 
legislation. 

o Legislated guidance to meet these aims effectively clarifies best practice, although lacks 
ways to measure performance.  

o Schools and local authorities infrequently achieve best practice due to operational 
inefficiency which leads to low funding impact and negative feedback loops. 
 

• Improving the outcomes of SEN students decreases lifetime state spending.  
o With finite resources this can be achieved with higher evidential requirement for 

intervention to avoid costly low impact operations, this requires 
§ collaborative data collection, fairly and intuitively available, 
§ performance management of SEN operations  

 
• Early identification of needs and suboptimal provision decreases lifetime cost and increases 

student outcomes 
o Neglected needs and mis-identified needs lead to costly education exclusion 
o Suboptimal provision leads to escalation of management burden, operational costs, 

stakeholder conflict and funding requests. 
§ Repeated denial of funding requests will be eventually over-ruled by tribunal 

circumnavigating evidential basis and inviting risk of compounding costly 
ineffective intervention and subsequent exclusion.  
 

• Low stakeholder network latency decreases net cost and increases impact, which requires 
o Shared data access 
o Common understanding of subject, objectives and intervention i.e. student data, needs, 

strengths, aspirations, planed outcomes and provision schedules. 

To respond to these findings the operation of managing SEN must be improved. To find out how this can 
be achieved, the next concept space within the methodology for the theory of change will be examined. 
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2.2.2 Improve Operations 

Literature evaluated: 
 

Quality Control, Cost of Quality: Akerlund et al, Warwick Business School MBA, Operations 
Improvements to Support Children and Young People with SEND, Annex D1. 
 
Leading operations with thought & technical leadership: Amazon Web Services, July 2020, Operational 
excellence pillar white paper, Operational Excellence Pillar, AWS Well-Architected Framework. 
 
Quality Control, Cost of Quality: 
 
To begin evaluating how SEN management operation can be improved it must first be understood.  
The stakeholder map of the operation follows. 
 
 
 
Prevention Costs vs Appraisal costs vs internal/external failure  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Stakeholder map of SEN management operation. Source: Author. 
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Figure 5: Stakeholder map indicating a complex array of organisations supporting pupils with SEN, adapted by 
author from National Audit Office. 

To improve the performance of the operation its cost of quality must be examined. 
 
The management system to meet SEN requirements within schools is complex and regularly leads to 
failure (66% failure rate following inspection, Times Education Supplement) due to inability to meet the 
statutory requirement (CFA14) for schools to co-ordinate the collaboration of a stakeholder group 
consisting approximately 20 individuals per student and collectively undertake iterative monitoring, 
analysis and planning. The stakeholders are listed below: 
  

Department for Education. 
Accountable to Parliament for overall value 
for money. Oversees the statutory framework 
including the SEND Code of Practice. Sets the 
national funding formula for schools 

Local Authorities. 
Responsible for ensuring that children and young 
people with special educational needs and 
disabilities receive the support they need. Publish a 
‘local offer’. Identify and assess need and issue 
within education, health and care plans. Secure 
special school places and provide and fund home to 
school transport. Promote local joint working. 

Department of 
Health & Social Care, 
NHS England and 
local health services. 

Health services have a 
duty to cooperate and 
are responsible for any 

healthcare provision 
made in education, 

health and care plans. 

Health services have a duty 
to Accountable to the 

Secretary of State who may 
issue directions if statutory 

responsibilities are breached. 

Ofsted 
Inspect the quality of 
education in schools 
and the quality of 
support in local areas 

Care Quality 
Commission 
Inspect the 
quality of support 
in local areas. 

Local authorities, health 
services and social care 

services are assessed through 
joint local area inspections. 

Schools 
Identify pupils requiring support 
and use ‘best endeavours’ to 
meet pupils’ SEN. Appoint SENCO 

Pupils, parents and carers First-tier tribunal (SEND) 
Assess individual needs against 
statutory entitlement and, if 
appeals are upheld, may direct 
local authorities to amend 
decisions (whole or part). 

Schools provide 
support 

School 
Inspections 

Local authorities must 
take parents’ and pupils' 
views, wishes and feeling 

into account. 

If mediation is 
unsuccessful, may 

appeal against 
decisions. 

Duty to cooperate Allocate funding 
using local formula 

School Forums 
Local groups representing 
school leaders. 

Parent carer forums 
Local groups representing 
parents and carers of young 
people with SEND 

Allocates 
funding using a 

national formula 

Funding 

Engagement 
and local 

accountability 
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Stakeholders per Student 

# Role Responsibility/Intention # System Contributors 
(Lifetime)(Average)  

1 SENCO Day-to-day operation of school’s SEN policy 3 
2 Pupil Provide feedback and aspirations 1 
3 Family Provide feedback and represent pupil 3 
4 Class Teachers Support provisions and feedback pupil 

performance and  18 

5 Senior Leadership Team Manage Element-2 budget, empower SENCO 5 
6 Local Authority SEN Team  6 
7 Clinical Specialists i.e. SALT, EP, 

GP Diagnose needs, recommend provisions 8 

8 Care Specialists Provide provisions, feedback provision 
effectiveness 4 

9 Teaching Assistants Support delivery of provision 9 
Stakeholder Total     57 

Table 1: Stakeholder list for SEN management operation. Source: Author, interviews with 12 SENCO’s. 

The cost of quality of the operation can be split into 4 categories (JR Evans, 2002, Total Quality 
Management) listed below: 
 

Category Issue 
Prevention costs 
(early diagnose of SEND needs, achievable 
EHCPs, resource allocation) 

Lack of training for teachers for SEND students. 
Budget constraints. 

Appraisal costs 
(setting up of EHCPs, SEND inspections) 

Lack of governance and resources in schools to updating and 
maintaining SEND documents.  
Parents feeling provision is being withdrawn or not upheld. 

Internal failure costs 
(excessive paperwork, self-assessment) 

Miscommunication and mismanagement 
of SEND issues within a school.  
Lost time to fix. 

External failure costs 
(impact on society; high unemployment for 
SEND students post-education) 

Potential burden on tax payer of at least £170,000 per individual 
if unsupported. Loss of trust with families/child and school and 
LEA. Can lead to litigation (tribunals). 

Table 2: Cost of Quality (Akerlund et al, Warwick Business School, 2020) 

Local Authority perspective of operations problem. 
 

Surrey council confirmed it overspent its high needs budget by £35m in 2020-21, and is forecasting a further 

overspend of £24m in 2021-22. Kent forecast an overspend of £35.8m in 2020-21, and 14 other councils forecast 

overspends of £10m to £18m. Cambridgeshire has a forecast deficit of £13.7m in 2021.  

(Guardian, Chaminda Jayanetti, May 2021) 
 
BBC Panorama reported in their September 2020 ‘Fighting for an Education’ report that parents were 
increasingly having to lodge appeals against EHC plans to challenge the content, with, a significant 
increase in appeals from around 400 in 2014 to 4000 in 2019. It was highlighted that local councils 
regularly spend millions of pounds on lawyers and experts each year to defend these appeals. Parents 
are increasingly having to seek out similar assistance to attempt to contend with local councils, but not 
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all parents are able to access this assistance due to funding constraints. Data from the Ministry of Justice 
found that councils lost 92% of all tribunal appeals in the school year ending in Summer 2019. 
 
4 Key Problem Points: 

• Local Authorities waste 50% of their SEN budgets on operational inefficiency.  
 

o External costs involve losing appeals & tribunals (Local Authorities lose 98% of EHCP 
appeals, BBC Panorama), emergency provisions without evidence of effectiveness, 
reviewing incomplete assessment applications from schools, family/media conflict 
resolution and working over capacity. 
 

o Local Authorities have >6month assessment backlogs due to tribunals, appeals and lost 
data. This compounds inefficiency and requires cost-effective, technology-enabled 
systematic change. 
 

• Schools and families apply for unnecessary EHCP assessments. 
 

o EHCPs seen as only effective option due to high latency and ineffective practices at 
school-level and LA/school interface 

o Emergency measures can be forced through via appeals which LA’s can defend due to 
absence of data access 

o LAs lose appeals because data is lost, information management is chaotic and evidence 
is incorrectly  

o With effective SEN support and information sharing there is no need for EHCP or LA 
intervention 
 

• Internal failure is 10x more expensive than prevention, external failure further still.  
 

o Taking measures which identify SEN and effective at an early stage costs a fraction of 
EHCP admin and ineffective provision 

o External failure costs >£170,000 per SEN student when sub-optimum support fails to 
overcome barriers to attainment 

o Early identification of SEN and effective provision is the most cost effective 
 
Evaluation of cost of quality. Preventative costs are considerably more effective (Department for 
Education, Major review into support for children with SEN, 2019)(Northern Ireland Assembly, Research 
into SEN costs, 2015). Supporting one person with a learning disability into employment could increase 
their income by between 55% - 95%, and reduce lifetime costs to the taxpayer of at least £170,000 
(Guardian, 2019) 
 
The analysis of the operation would benefit from detailed case studies.  
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Amazon operational excellence white paper: 
 
Evaluating the findings of underlying literature guiding the improvement of outcomes for children with 
SEN and the aim to reduce the cost of quality through earlier & more effective action the system can be 
improved with the following actions. 
 

SEN Management: System Improvements 
Input Process Output 

• Reduce communication 
latency 

• Constantly enable 
secure data-entry from 
all stakeholders 

 

• Net time-saving 
• Intuitively centrally 

controllable by one 
individual 

• Transparent and 
auditable 

• Scalable for group and 
population insights 

 

• Reduces organisational 
escalation  

• Utilises aggregated 
analysis 

• Accurate and complete 
• Timely, high impact low 

cost intervention. 
• Standardised and 

machine-readable 

Figure 6: System improvements for SEN management operation, author. 

Making the systematic improvements above will improve SEN management operations and therefore, 
improve outcomes for students with SEN. A leading blue-chip thought-leader on operational 
optimisation is Amazon AWS which publishes its use of cutting-edge technology and research & 
development to do so. 
 
Amazon Web Services (AWS) operations improvements enable education technology companies to 
accelerate development of scalable and secure technology solutions that support students and staff 
every day.  
 
Amazon opens their technology and expertise to enable it to be applied into Education Technology 
development aimed to improve operations.  AWS has guidance on operational excellence within their 
policy for ‘Well-Architected Framework’. They define operational excellence by following five principals: 
 

• Perform operations as code: In the cloud, you can apply the same engineering discipline that 
you use for application code to your entire environment. You can define your 
entire  workload(applications, infrastructure) as code and update it with code. You can 
implement your operations procedures as code and automate their execution by triggering 
them in response to events. By performing operations as code, you limit human error and 
enable consistent responses to events.  
 

• Make frequent, small, reversible changes: Design workloads to allow components to be 
updated regularly. Make changes in small increments that can be reversed if they fail (without 
affecting customers when possible). 
 

• Refine operations procedures frequently: As you use operations procedures, look for 
opportunities to improve them. As you evolve your workload, evolve your procedures 
appropriately. Set up regular game days to review and validate that all procedures are effective 
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and that teams are familiar with them.  
 

• Anticipate failure: Perform “pre-mortem” exercises to identify potential sources of failure so 
that they can be removed or mitigated. Test your failure scenarios and validate your 
understanding of their impact. Test your response procedures to ensure that they are effective, 
and that teams are familiar with their execution. Set up regular game days to test workloads and 
team responses to simulated  events.  
 

• Learn from all operational failures: Drive improvement through lessons learned from all 
operational events and failures. Share what is learned across teams and through the entire 
organization. 

The white paper continues to summarise their analysis by concluding operational excellence is an 
ongoing iterative effort enabling collective development. 
 
Evaluation of Amazon operational excellence white paper: 
 
The evaluation of the reviewed literature to improve operations to advance outcomes for students with 
SEN is that collaborative, iterative and agile development can be made utilising cloud-based technology 
which constantly improves using the feedback from users, professional leaders and operations thought 
leaders. 
 
Cloud-based technology not only meets the requirements for improving outcomes for students with SEN 
but also matches the recommendations to meet the principals of operational excellence put forward by 
Amazon AWS. 
 
The white paper is presented with strong bias towards cloud-based technology due to its source, but 
nonetheless provides a strong argument for the technology’s ability to improve operational efficiency by 
enabling data entry and processing collaboration, consistently available pull-communication, 
opportunity for stakeholder-feedback involvement in experimental development and reduction in 
network latency reduction.    
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2.2.3 Software Applications for Educational Institutions  
 
SEN management operations can be improved by utilising cloud technology applications to undergo 
digital transformation. Digital transformation in public administrations was found to include the 
following taxonomy by (Mergel I., et al 2019). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Digital transformation lexicon derived from expert interviews, adapted by author from Mergel I. 2019. 
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To support the development of a cutting-edge theory of change, a review will take place of the future 
EdTech market and an applied prototype aiming to improve SEN operations.  
 
Evaluating the market for education technology will uncover how technology providers currently service 
education vendors and explore the current themes and trends of relationships between public sector 
education and private sector research & development. 
 
Exploring an existing application for improving SEN will find a baseline prototype for testing user 
acceptance to begin introducing the best practice of the future.  
 
Literature reviewed:  
 
Assessment of EdTech market trajectory: Conlon, 2021, Transforming EdTech: SaaS products to 
platforms, Warwick Business School  
 
Technology Acceptance Model: Chutter, M., 2009, Overview of the Technology Acceptance Model: 
Origins, Developments and Future Directions, Working Papers on Information Systems. 
 
Existing applicable technology suites: Interviews with SEN management users of Microsoft Excel, 
Google Drive, CPOMS, Provision Map by Edukey (part of the TES technology portfolio). 
 
Assessment of EdTech market trajectory. 
 
The article covers the global reach of the UK EdTech sector, the high levels of capital investment moving 
into EdTech and the competition for ecosystem value extraction utilising feature differentiation 
including machine learning and business model evolution.  
 
The article introduces SEN as one of many operations being digitally transformed.   
 

“From the vendor’s perspective the market is experiencing the progressive digitalisation and amalgamation of all 
the functions which take place in education settings which are then sold as Software as a Service (SaaS) within 

progressively consolidated products. The market is still being established as new features are developed by 
incumbents and new-entrants while the functions of education management are digitised and streamlined.”  

(Transforming EdTech, 2021) 
 
The market boom driving the EdTech sector’s meteoric growth is being driven by a fundamental digital 
transformation of the education sector and the increasing individualised requirements for education 
delivery due to the democratisation of information globally. 
 
Market leaders previously provided new technology held on customer servers which provided fixed 
value through one-time or subscription payment. This technology became obsolete when cloud-hosted 
applications began to provide a constantly improving service.  
 

“To lead change, EdTech SaaS business models will need to extract more value from their ecosystems utilising 
cross-side network effects to cascade more value to customers within a service-dominant offering enabled by 

facilitating co-creation and decentralised continuous improvement.” (Transforming EdTech, 2021) 
 
The next steps within EdTech market evolution are forecast by the article to involve platform-based 
technology which allows users to create their own services for consumers whilst the technology 
provider cultivates a marketplace for service & value exchange whilst collecting fees. This allows the 
eco-system to benefit from enhanced communication, competition and reduced latency whilst enabling 
the technology provider to extract value from the entire ecosystem rather than its own technology 
alone.  
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Evaluating Assessment of EdTech market trajectory. 
 
In order for technology to develop within a competitive market, it will not only have to achieve 
technology acceptance but also ecosystem value enhancement utilising cross-side network effects. 
 
Existing revenue models are largely similar across the multi-billion pound EdTech transformation 
market, which opens opportunity for Blue Ocean strategy disruption (Kim, W.C 2005). The strategy 
framework’s fundamentals require the de-aggregation of provided service features, the elimination of at 
least one (normally price) and the supplementary offering of unique features.  
 
Blue Ocean opportunity: 
 

• Elimination: Up-front technology adoption cost to frontline-user. 
 

• Supplementary: 
 

o Platform: Cross-side network effects. 
 

o Machine Learning: Decision advantage through deep learning. 

Technology Acceptance Model. 
 
The Technology Acceptance Model has captured the most attention within the Information Systems 
community as a framework for predicting and explaining the use of a system (Chutter, 2009). 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Technology Acceptance Model, adapted from Chutter, 2009 

The model proposes the motivation of users to adopt a system are based upon 3 inter-relating factors: 
 

1. Perceived Ease of Use.  
 

a. This can be improved with effectively designed UI and frictionless UX. 
 

2. Perceived Usefulness. 
 

a. This can be improved with value proposition linked directly to operational resource 
efficiency, i.e. saving time and money whilst improving outcomes. 
 

3. Attitude Towards Using the System. 
 

a. This can be improved with brand management emphasising (1) and (2) and frictionless 
onboarding. 
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Existing applicable technology suites. 
 
The most popular existing technology tools for managing SEN are listed below: 
 

Technology Design 
Purpose Used by SEN stakeholders for Key Limitations 

Microsoft Excel General 
Purpose 

Data analysis. Education settings and LAs 
utilise spreadsheets and multiple pivot 
tables in an attempt to provide guided 
multi-variable quantitative analysis of 

individuals within a spreadsheet format 
for SEN stakeholders. 

Non-collaborative 
 
Ineffective UX 
 
Poor data visualisation 
 
Security vulnerabilities 
during extraction 
 
Non-standardised for best 
practice 

Google Drive General 
Purpose 

Collaborative Storage. Education settings 
store documents on a free cloud-hosted 

document library and provide semi-
secure access to select stakeholders to 

download onto personal devices for 
further distribution or updating isolated 

single file versions.  

Fragmented data held in 
many locations 
 
No data analysis, insights or 
version control 
 
Security vulnerabilities 
during extraction 
 
Non-standardised for best 
practice 

CPOMS 
 

Founded 2011 
12,000 school users 

£12m ARR 

Education 
Specific 

Mandatory 
Data 

Monitoring 

Safeguarding Monitoring. Schools pay an 
annual licence to access cloud-hosted 

application which provides a 
safeguarding-bespoke data entry 
chronology providing a personal 

safeguarding incident reporting profile 
for students. SEN files are loaded onto 

student profiles in the absence of  

No internal data analysis 
 
SEN Data lost within 
Safeguarding Data 
 
Requires data double-
handling for output 
 
Non-standardised for best 
practice 

Edukey Provision Map 
(TES) 

 
Founded 2010 

8,000 school users 
£10m ARR 

 

SEN 
Management 

Specific 
Efficiency 

Saving  

SEN Management. Schools pay an annual 
licence to access cloud-hosted 

application which provides an SEN-
bespoke UX for managing the cost of 

provisions and SEN summary. 

UX focus on response 
control rather than 
requirement analysis 
contrary to best practice. 
 
Requires data double-
handling for output 
 
QC Analysis founded upon 
ineffective ‘-2 to +2’ scoring 
metrics.  
 
Non-standardised for best 
practice. 

Table 3: Most popular technology for managing SEN operations in schools and local authorities following 
interviews with >250 SENCOs, teaching staff, EdTech leaders and LA SEN teams. Source, Author. 
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Multiple technology tools are being utilised for a hasty approach to digital management of SEN 
operations and data. None of the tools available are designed upon the foundations of best practice for 
improving outcomes for pupils with SEN. Edukey Provision Map was funded as first to market and is 
susceptible for being out-performed at a product and strategy level, subsequently providing better value 
to customers.  
 
Evaluation of existing applicable technology suites. 
 
In order to deploy a Blue Ocean strategy to deliver a disruptive new product meeting demand from the 
market, high distribution must be achieved early in the market to create the required cross-side network 
effects. This forms a barrier to entry which can be further analysed for capital sourcing. 
 
The service components within the blue ocean strategy earmarked for elimination and supplementary 
service offerings should be examined in detail against forecasted best practice currently available state-
of-the-art knowledge. 
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2.2.4 Machine Learning in Education 
 
To enhance the ability of a cloud-hosted applications to enhance operations improving the outcomes of 
pupils with SEN whilst enabling rapid user acceptance to gain fast distribution for network effect goals, 
the viability and ethics for applying machine learning (ML) tools into SEN management operations will 
be explored. 
 
Literature Reviewed:  
 
Viability of ML:  Rahwan, I., Cebrian, M., Obradovich, N. et al. Machine behaviour. Nature 568, 477–486 
(2019).   
 
Ethics of AI in SEN management operations: EU European Parliamentary guidelines on ethics in artificial 
intelligence: Context and implementation.  
 
Viability of ML: 
 
Machine Learning (ML) is a form of artificial intelligence that teaches computers to think in a similar way 
to humans. This works by exploring data and identifying patterns to make future decisions based on 
correlating data-sets and learnt causation. ML can provide augmented suggestions for human users to 
take or make automated decisions on their behalf. 
 

“Machine learning is transforming how education institutions are tracking student performance and spotting 

issues. ML-powered personalized learning approaches are enabling educators to tailor learning pathways to 

individual students. Institutions are using ML to enhance the campus experience and enable self-service 

capabilities.” Amazon AWS 
 
Machine learning, if designed and applied correctly, may be able to support SENCOs in operating the 
SEN management operation with maximum effectiveness following best practice to maximise outcomes.  

 
AI agents will increasingly integrate into our society and are already involved in a variety of activities, such as credit 

scoring, algorithmic trading, local policing, parole decisions, driving, online dating and drone warfare.  
(Rahwan et al., 2019) 

 
AI agents, even those utilising deep learning, require training from data lakes. There is currently no data 
in sufficient hygiene and completeness which is usable to train a usable ML tool. 
 

Some commentators might suggest that treating AI systems as agents occludes the focus on the underlying data 
that such AI systems are trained on. Indeed, no behaviour is ever fully separable from the environmental data on 

which that agent is trained or developed; machine behaviour is no exception. (Rahwan et al., 2019) 
 
This means that ML tools will not be able to be introduced and tested until sufficient data is collected 
from a satisfactorily large stratified random sample of data.  
 
Evaluation of Viability of ML: 
 
Applications of this technology could provide automatically recommended interventions to mitigate 
barriers to education following collated reporting from all stakeholders and combined data sources. The 
suggestions would be capable of being accompanied by an automated assessment of the likely impact 
on attainment with or without the intervention to support external funding application.  
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Encrypted private data can be utilised for achieving insights without breaching privacy by 
utilising homomorphic encryption techniques (Naehrig, M., et al 2011) as developed for use 
by gensyn.ai. These intelligent reports could be feasibly supplemented with a timetabled programme 
of graduated response, planned iterative assessments and supporting evidential documentation 
subsequently generating automatic applications for additional funding if determined necessary. All 
amongst a secure online environmental accessible by all stakeholders administered by a data controller 
to improve collective understanding, reduce stakeholder conflict and mitigate the need for costly 
unwinnable tribunals. 
 
Assuming all data is inputted successfully into an effective user-interface, processed into a machine-
readable format and aggregated from across a collaborative stakeholder group; an ML tool can then 
theoretically support the decisions of the SENCO in their primary decision-making tasks: 
 

• Identifying Progress Concerns 
  

o Identify one or more likely Needs from a finite list amongst one or more of five areas of 
needs utilising regression analysis from historical data and/or feature engineering with 
human training. 
 

o Recommend in-school actions for diagnosis or confirmatory monitoring to increase 
accuracy and reduce operational costs.. 
 

• Categorising SEN 
 

o Interpretation of specialist reporting to recommend diagnosis 
 

• Recommending Provisions 
 

o Analysis of progress concern reporting and diagnosis to recommend one or more 
provisions from a finite list following live measurement-of-effectiveness feedback from 
across entire user population.   
 

• Escalating support and providing business case for additional resources. 
 

o Recognising lack of positive response to provision, automatically collect all evidence in 
required format and prepare for Local Authority assessment request guaranteeing 
administrative best practice (manual ~10 hours work). 
 

• Evaluating effectiveness of support. 
 

o Compare effectiveness of response to SEN provisions against other performance metrics 
to evaluate reaction in relation so similar anonymous profiles. 
 

• Insights 
 

o Standard deviation and standardisation. Mean age of SEN identification, cost of need, 
deviation from average cost of need per setting. 
 

o Funding impact. Need density per geographic area, proportion of SEN Support/EHCP per 
geographic area. 
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• Correlation.  
 

o Correlation to other variable data factors such as free school meals etc. 
 

These decision-support augmentation tools can work alongside other non-decision automation to 
support operations efficiency such as re-formatting inputted data into mandated output formats 
required for statutory reviews (such as EHCP annual reviews) and setting-specific monitoring (such as 
Individual Learning Plans i.e. mandated by the UAE government in Dubai). 
 

AI systems represent the amalgamation of humans, data and algorithms. Each of these domains influences the 
other in both well-understood and unknown ways. … For instance, an algorithm may only exhibit certain 

behaviours if trained on particular underlying data. Then, the question becomes whether or not an algorithm that 
scores probability of recidivism in parole decisions would behave in unexpected ways when presented with 

evaluation data that diverge substantially from its training data. (Rahwan et al., 2019) 
 
Introducing black box ML tools into the future feature roadmap of a SEN management technology can 
take place now, and the generic off-the-shelf tools planned for future procurement, i.e. the vgg16 
network from Oxford's Visual Geometry Group or the more lightweight MobileNetV2 from Google. 
 
However sufficient data must first be collected, indexed and outputs designed in collaboration with 
policy makers. As the data is time based, i.e. a pupil must age through their academic years to create a 
development profile with multiple performance metrics which can be analysed, the opportunity for 
engineering application of these tools will be >1 year in the future. 
 
Once the model is instantiated it will be trained using modern super-convergent methods. Academic 
papers published in 2017/18 provide more efficient and more effective variations of gradient descent 
than are more commonly employed (Smith, L.~N., & Topin, N. 2017, Smith, L.~N. 2018)  
  
The best approach to the analysis tool will use a convolutional neural network to predict and catalogue 
profile attributes. The attributes which the hosted model will predict will depend on a feasibility study 
once access to the data has been initiated. The exact inventory of categorical information extracted 
from the image will be focussed, and contain insights from the current industry experience in the team.  
 
In addition to basic observations of reporting (needs, strengths, outcomes, provisions, targets), 
subjective insights including target reviews and aspirations will be derived. Additionally the neural 
network can extract an embedding vector for each profile. There will likely be a large, approximately 
300-dimensional vector encoding the information the neural network has extracted from the entire 
profile from data pulled from other pupil monitoring tools (i.e. SIMS, Arbor, CPOMS etc). These vectors 
could be used for unsupervised clustering, providing a search function for similar needs/provision 
profiles, detecting drift in future data or be dimensionally reduced for visualisation.  
 
Planning for further development will include integrating identified trends and relationships into existing 
SEND management planning techniques to improve overall understanding of local authority or MAT 
performance. 
 
The backbone of the ML package can be provided by a python library of tools to be incorporated into 
existing data pipelines. The final design is subject to earlier practical research with collated data but will 
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likely fit into two python classes:  
 
1. Detector. A class with two methods: 
__call__(SEN profile or list of profiles) provides a number, or array of numbers, between 0 and 1 which 
can be interpreted as a probability that the pupil requires an EHCP. 
explain(profile) returns the profile with areas __call__ would use to make a decision highlighted to 
enable transparency.  
 
2. Analyser. A second class with two methods: 
__call__(SEN profile or list of profiles) provides an array of heuristics about each image. The exact 
functionality will be a product of profile data exploitation but will include: number and type of need, 
type of provision, age, CLA status, disability status, etc.  
embed(SEN profile or list of profiles) returns a high dimensional vector encoding information for each 
SEN profile to be used for distance measures, unsupervised clustering or data visualisation.  
 
Ethics of ML: 
 

The proportion of intelligence on earth which is artificial is growing exponentially. (Lex Fridman) 
 

The consequential choices that we make regarding the integration of AI agents into human lives must be made 
with some understanding of the eventual societal implications of these choices. (Rahwan et al., 2019) 

 
The EU paper determines that in order to consider the application of ML tools, there must be 
considerations for unexpected consequences and risk appreciation including ethical considerations for 
the distancing of humans from decision making affecting other humans. In order to introduce these 
tools in preparation for wide-scale distribution they should conform to available regulation for 
authoritative bodies.  
 
The EU guidelines on AI ethics dictate that AI is deployed following key ethical requirements: 
 

• Human agency and oversight. The right of end users not to be based solely on automated 
processing. 
 

• Technical robustness and safety. Secure and reliable systems and software fostering co-
operation. 
 

• Privacy and data protection. Users have full control over their own data. 
 

• Transparency. Existence of explainability so humans can be aware of causation. 
 

• Diversity, non-discrimination and fairness. Avoiding unfair bias, ensuring algorithm design are 
not biased. 
 

• Societal and environmental well-being. The effects of AI systems on society and democracy is 
assessed. 
 

• Accountability. Auditable processes highlighting trade-offs at marginal decision points which 
have ethical implications. 

These EU ethics guidelines are non-binding but can be considered best practice and guide internal 
policy. For the UK the 2019 ‘using artificial intelligence (AI) in the public sector’ is the most recent 
published policy which mirrors EU policy for the requirements listed above. 
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Evaluation on Ethics of AI in SEN management operations: 
 
The emphasis of the document applied to security, data sovereignty and non-discrimination can be 
robustly built into ML tools with confidence, however true deep learning utilising neural networks is 
extremely difficult to reverse correlate transparently.  
 
Translating the guidance to practical application, the concern is that neural networks are notorious black 
boxes, however there are methods designed to improve their transparency. In particular the LIME 
technique allows for highlighting parts of an image that were used to make a decision. (Tulio Ribeiro, M., 
Singh, S., & Guestrin, C., 2016). Due to the sensitive nature of the profile data, a high level of 
explainability is desirable, especially in marginal cases; this can be achieved through further technical 
analysis at a later more specifically applied stage of development. 
 
Ethical concerns are not only applied at decision making, but also the cultivating of reliance and 
subsequent lack of decision making which can have individual and operational cost impact. 
 

Categories of error at every 
decision point. 

Reference Variant Set 
Positive Negative 

Variants Called 
By Algorithm 

Positive 

 
True Positive 

Correct category allocated 
 

i.e Suggested provision and 
accompanying EHCP needs 

assessment documents with annual 
reviews are accurate and correctly 
timed leading to minimisation of 

education exclusion. 

False Positive 
Allocation of incorrect category 

 
i.e. A pupil is misdiagnosed with SEN, or a 

requirement for EHCP assessment resulting 
in increased operational overheads and 

unnecessary education isolation. 

Negative 

False Negative 
Incorrect absence of allocation. 

 
A pupil’s SEN is ignored and their 

required provisions are not allocated 
causing education exclusion and 

compounding overhead costs leading 
to higher likelihood of EHCP and 

tribunal action. 

 
True Negative 

Correct no call category 
 

A pupil previously on the SEN register is 
removed and returned to normal teaching 

following analysis that their required 
provisions are not ‘additional to or 

different from’ the norm. 
the have maximum attendance in 

education and operational overheads or 
minimised for re-allocation to other cases. 

Table 4: Categories of error at every decision point. Source: Author, adapted from Colquhoun, David (2017) 
 

When distributing the technology, emphasis on user training and augmentation rather than automation 
must accompany the product. Furthermore, the definition and practical interpretation of ethics is highly 
complex and requires authoritative experience and training which may indicate specific hiring and 
payroll requirements to introduce alongside technical development staff.  
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2.2.4 Increasing Online Learning Reach  
 
The English SEN management ecosystem includes billions in funding, millions of stakeholders, tens of 
thousands of settings and a wide array of supporting business verticals. Only a fraction of the value of 
this ecosystem can extracted utilising pipeline business models. 
 
The best timing for introducing platform business models to disrupt markets is during periods of 
uncertainty and change. COVID has provided a huge amount of disruption into the robustness of the 
SEN management system and provisions have been widely interrupted causing isolation and creating 
demand for legal, instructional, consultative, financial, recruitment, medical and social care support. 
 
To understand how rapid distribution can be achieved to gain maximised users gaining initial operations 
benefit from digital transformation to then collect data for training ML tools for further value for users, 
an exploration on achieving cross-side network effect will be taken. 
 
Literature Reviewed: 
 
Platform strategy: Marshall W Van Alstyne, G Parker and S Choudary, "Pipelines, Platforms and the new 
rules of strategy", (April 2016). 
 
Penny gap: Frieden, R., 2018. The Internet of Platforms and Two-Sided Markets: Implications for 
Competition and Consumers. Vill. L. Rev., 63, p.269. 
 
Both articles explore the ability to extract value from an entire ecosystem within a framework of service-
dominant logic rather than pursuing traditional ‘’pipeline’’ businesses targeting specific customer 
market segments by retailing products. This is done by generating cross-side network effects where user 
growth supports customer growth incentivising further user growth and so on, meanwhile technology 
providers extract marginal value from all interactions. 
 

 
Figure 9: @DavidSacks describing Uber’s network effect on the back of a napkin 
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Marshall et al explain the disruptive power of platforms and the new rules of strategy which they give 
rise to. A key example is Apple’s ability to outperform incumbent telecoms giants by generating two-
sided markets – app developers and app users. The iPhone itself just being a conduit to these service 
markets which generate increased value with increased volume on each side leading to 1.4 million apps 
and $25billion revenue for developers. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: The stakeholders within a platform ecosystem, adapted by author from Marshall et al 2016. A platform 
provides the rules and infrastructure for a marketplace which brings together consumers and producers. The 

players in the ecosystem fill four main roles but may shift rapidly from one to another. Understanding the 
relationship both within and outside the ecosystem is central to platform strategy. 

The paper’s analysis highlights three key shifts: 
 

1. From resource control to resource orchestration. Re-prioritisation of assets from tangibles and 
intangibles to community and interaction.   
 

2. From internal optimisation to external interaction. Value creation through facilitation of 
interactions between external producers and consumers. 
 

3. From a focus on customer value to a focus on ecosystem value. Transition from linear value 
process to maximising total value of expanding circular, feedback-driven process. 

When serving one or more sets of user bases there is a subsidy side and a money side. The subsidy side 
is price sensitive, ‘usually to the point where there is a ‘penny gap’ where any price is far too high’ 
(Traynor, 2012). The money side are incentivised to access the subsidised side and offer services.  
 
Evaluation of Platform Strategy literature: 
 
In order to creatively disruption an ecosystem with sufficient pace to overcome industry barriers to 
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entry, cross-side networks must be developed. Platforms maximise the reach of the technology which 
enables access to their market. 
 
Within this theory of change, the conduit technology is the aforementioned SaaS application which 
improves the existing SEN management operation involving multiple stakeholder groups. These 
stakeholders sit at the centre of a wider ecosystem of service providers and funding sources who have 
the opportunity to exchange value on a dedicated platform. SEN-related services, wider education 
services and innovative value generation via free-market opportunity can be exchanged within a rules-
based system incentivising growing user uptake of the conduit SaaS.  
 
A platform of consumers and producers exchanging value will incentivise in-application ecosystem 
growth. Iterative feedback drives accelerating value creation and enhances the value of the host 
technology’s intellectual property meanwhile supporting continuous development of infrastructure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: Cross-side network effect opportunity for SEN management, source: author. 

This presents 3 technical roadmaps: 

1. Technology development. Digitally transforming the operation, developing machine learning 
tools and artificial intelligence providing operational and user experience improvements. 
 

2. Cross-side market development. Creating incentivisation for value exchange between service 
producers and consumers.  
 

3. Digital marketing and automated online sales. Maximise efficiency of onboarding technology 
users as subsequent consumers or producers. 

Successfully resourcing these roadmaps will allow the platform and host technology to continually grow 
providing benefit to the entire ecosystem. As the performance of the platform increases the price of the 
conduit can reduce to incentivise further adoption and continued optimisation of the SEN operation 
with the following fee structure: 
 

• Technology users: Subscription licence fee, lowest available price to undercut competition and 
sustain blue ocean strategy, funded by platform revenue. 
 

• Platform consumers: Free access. To overcome the ‘penny gap’ experienced by in-platform 
consumers and prevent barriers to growth. 
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• Platform producers: Revenue share. Sharing value extraction with technology IP owners to fund 
consumer acquisition and technology enhancement. 

With this structure, maximum access to the technology is incentivised and value made equitable with all 
stakeholders’ interests aligned.    
 
Developing the conduit technology to ‘minimum viable product’ (MVP) requires overcoming prototype 
costs to subsequently providing value to early adopters of the application whilst seeking digital 
transformation of SEN management operations. Developing the operation behind the platform 
economics will require further development spending. 
 
The growing userbase will create an initial consumer group, at which point subsequent funding will be 
required to build the platform and attract producers to provide value to consumers, consequently 
attracting more users and kickstarting cross-side network effect.  
 
In order to overcome these capital barriers to entry, fundraising must take place. 
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2.2.5 Accelerate Research and Discovery 
 
Literature reviewed: 
 
Public sector grants: Department for Education, November 2013, New funding for military ethos 
projects, DfE grants £4.8 million to projects led by ex-armed forces personnel to tackle 
underachievement by disengaged pupils. 
 
Third sector grants: Education Endowment Fund, 2021, Special Educational Needs & Disabilities, 
Promising Projects. 
 
Private Equity: Jon Brumley Texas Venture Labs, Capital Factory and Mellie Price founder Purposeful 
Capital.  
 
Analysis of Public Sector funding: 
 
Public sector funding requires a theory of change (Mike Hamilton, CEO Commando Joe’s, successfully 
employed theory of change utilised for £1,381,351 funding, see Annex J-1).   
 

“A total of £4.8 million has been awarded in 6 grants to use military ethos in schools to improve education 

attainment of the most disengaged pupils.” 

Department for Education, November 2013. 
 

Company Name Service Grant Amount 

Commando Joe’s 
provides trained mentors and challenging activities for schools in 

some of the most deprived and hard-to-reach areas of the UK 
£1,000,000 

Challenger Troop 
which provides leadership and engagement programmes for 

vulnerable or disengaged pupils aged 8 to 16 across the UK, 

particularly in the toughest areas of London and the South East 

£1,000,000 

Knowsley Skills Academy 
provides young people with a programme of physical activities, 

team-building and work-related learning and prepare them for post-

16 education, training or employment 

£411,733 

SkillForce 
provides a programme of challenges in the outdoor environment, 

integrated to support literacy and numeracy 
£967,000 

CVQO 
which works with pupils from all backgrounds and abilities, 

delivering education to help them improve their lives 
£757,000 

Table 5: £4.8 million in grant funding for 2013 projects with successful theories of change. Source, author. 

In order to receive public funding or win public sector sales contracts, an existing evidence-backed 
theory of change is typically required.  
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Figure 12: Representative communication from public sector stakeholders requiring evidence-based impact 

assessment prior to live testing of digital transformation tools 

 
The required evidence basis can be achieved through third-sector funding utilising a theory of change 
assessed by a funding panel.  
 
Analysis of third sector funding: 
 
The leading UK third-sector grant funding source is the government-designated Education Endowment 
Foundation operating a £125m grant from the Department for Education. 
 
In March 2021 £381,351 of grant funding from the Education Endowment Fund (EEF) was awarded to 
Commando Joes Ltd to run a project independently evaluated by Sheffield Hallam University for its 
impact on closing attainment gaps (Education Endowment Fund, 2021).  
 
Within the EEF’s SEND-themed funding tranche £736,546 of funding was awarded in August 2020. The 
project, ‘Nuffield Early Language Intervention’ (NELI) is designed to improve listening, narrative and 
vocabulary skills. Three to five weekly sessions are delivered to small groups of children with relatively 
poor spoken language skills. The 30-week programme starts in the final term of nursery and continues in 
reception year.  
 
The EEF’s application for funding takes place within themed rounds across three process stages assessed 
by programme managers, evaluation teams and finally a Grants Committee recommending approval by 
a Board of Trustees. Their funding rounds have been paused since March 2020 due to COVID disruption 
(Education Endowment Fund Application, 2021).  
 
For better speed, private equity funding can be sought, although this brings with it governance and 
dilution considerations. 
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Analysis of Private Equity funding: John Brumley Venture Labs, Capital Factory, Mellie Price, Austin 
Texas. 
 
When seeking private equity funding, different sources of capital are traditionally explored at different 
stages of a start-up lifecycle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 6: Funding technology development and commercialisation. Source: Author following in-person consultation 

with Mellie Price co-founder Capital Factory, Austin TX 

The development of the SaaS technology will require funding to iteratively develop a prototype which 
achieves initial customer acceptance. This falls within the ‘pre-seed’ phase of the funding lifecycle 
typically raising $25k-$1m. With a private equity approach this will cost an estimate 25-35% equity from 
extremely-high-risk angel investors utilising a Simple Agreement for Future Equity (SAFE) or convertible 
note. 

Following product launch, funding the development and onboarding of the platform will require further 
capital expenditure. In order to rapidly achieve network effects utilising a market penetration strategy, 
external funding is most likely to be sought as an alternative to slower revenue-funded growth. This falls 
within the ‘seed’ phase of the funding lifecycle typically raising $1m-$5m at a cost of 15-25% equity 
from high net worth individuals (HNW) and/or early stage venture capital firms.  

Pioneer Gap 

Growth Stage 

Technology Funding Lifecycle 

Series A Venture Seed  

Cu
m

ul
at

iv
e 

pr
of

it/
Lo

ss
 Technology Transfer 

Success as new product 

Success as a business 

Time 

Commercialisation 

Research Development 

Valley of Death 

Product Launch 

Pre-seed Series B+ Venture 

Source:   Friends & Family, Angel Networks, Individuals  
Tolerance:  Extremely High Risk 
Avg investment: $25k - $1m 
ARR/ROI%:  25%+; 5-20x 
Timeframe:  3-7 years 
Structure:  Conversion Note, SAFE 
 

HNW, Early-stage Venture 
Extremely High 
$250k-$5m 
18-30%; 3-5x 
5 years 
Conv Note, Priced Round 

Growth Stage 
Venture 
High 
$10m-$50m 
20%; 2x net 
3-5 years 
Priced Round 

~ 18 months 
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Consolidating market penetration and launching new products may require further capital raising 
beyond revenue funding at series-A, traditionally from venture capitalists and early stage private equity 
institutions. 
 
Crowd funding offers options for working capital acquisition raising although can be labelled as ‘dumb 
money’ as it carries with it no operational, distribution or industry-specific expertise or reputational gain 
(Doggart, McKinsay, 2021). 
 
Evaluation of funding options. 
 
All three public, private and third-sector options for working capital acquisition should be sought 
simultaneously alongside government backed start-up debt-funding whilst considering liquidity and 
capital structuring constraints. 
 
Private Equity is the fastest and largest source of capital although provides the greatest risk to loss of 
control and therefore maintenance of the values-based purpose of the social impact endeavour. Raising 
private equity capital requires a finite window of deal availability to generate ‘FOMO’ capital market 
demand therefore requiring sales skills within the leadership team.  
 
The detailed breakdown and planned utilisation of future funding expenditure must be calculated in a 
financial model for evaluation by investors and/or trustees requiring finance skills within the leadership 
team. 
 
Successful private equity funding can utilise financial models which include recruitment of staff capable 
of finding and completing successful public grant applications to fund technology development and 
distribution aligned to projected Government spending on social mobility and reduction of SEN 
attainment gaps.  
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2.3 Summary of Literature Themes in table and text format 

Theme Problem Solution Conclusion 

Improve 
Outcomes 
for Students 
with SEN 

Attainment gap for SEN 
pupils. 
 
SEN operation failing 
mandated standards.  
 
Escalating overspending due 
to increasing operational 
costs. 
 
Improving outcomes 
decreases lifetime spending. 

Legislated ‘specialist support’ can take the form 
of bespoke technology. 
 
Early identification of (a) needs and (b) 
suboptimal provision, decreases lifetime cost 
and increases student outcomes 
 
Effective collaboration de-escalates operation 
overheads and lifetime cost 
 
Low stakeholder network latency decreases net 
cost and improves outcomes 

Commercial and social impact 
opportunity to improve SEN 
Outcomes through operations 
improvements 

Literature 

• Underlying legislation: Her Majesty’s Government, Children and Families Act 2014 Part 3 
 

• Statutory guidance for operational execution of policy. Department for Education, SEN Code of Practice 2014 
Ages 0 - 25 
 

• Analysis of operation by independent inspector. Ofsted, Research and Analysis Supporting SEND, May 2021 
 

• Academic research into root causes of problems. Curran, H, Moloney H., Heavey A., Boddison, A, 2018, ‘It’s 
about time: The impact of SENCO workload on the professional and the school’, Bath University 
 

• Third-sector calls for action to find solutions.  The Education Endowment Fund, Special Educational Needs & 
Disabilities portfolio of research projects. 

Improve 
Operations  

Quality costs from appraisal, 
internal failure and external 
failure cause funding deficit 
 
66% failure rate following 
inspection due to failed 
stakeholder inclusion and 
inability to iterate monitoring, 
analysis & planning 
 
Operation escalates 
prematurely within 
organisation increasing costs  

Increase prevention spending to significantly 
reduces net cost of quality 
 
Reduce network latency to reduce operations 
costs and improve outcomes 
 
Centralise data and decentralise data-
processing to prevent premature organisational 
escalation and reduce cost of quality. 
 
Contain data within protected environment to 
improve security 
 
Include stakeholder feedback in continuous 
operational process improvements 

Cloud hosted SaaS 
architecture improves operations 

Literature 

• Quality Control, Cost of Quality: Akerlund et al 2020, Warwick Business School MBA team, Operations 
Improvements to support children and young people with SEND, Annex D1. 
 

• Leading operations with thought & technical leadership: Amazon operational excellence pillar white paper  

Software 
Applications 
for 
Educational 
Institutions 

Existing cloud hosted SaaS 
provide limited value 
propositions detrimental to 
best practice. 
 
  

Value proposition including: UX priority, real-
time collaboration, data visualisation, data 
centralisation, secure data access & control,  
 
SEN operations input, process and output 
optimised for best practice. 
 
Prototype should seek user acceptance by 
eliminating business model features to reduce 
cost and offer innovative value proposition  

Blue Ocean strategy opportunity 
for creative market disruption 
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Literature 

• Conlon, 2021, Assessment of EdTech market trajectory: Transforming EdTech, SaaS products to platforms, 
Warwick Business School  
 

• Technology Acceptance Model: Mohammed Chutter, Overview of the Technology Acceptance Model: 
Origins, Developments and Future Directions, Working Papers on Information Systems. 
 

• Existing applicable technology suites: Interviews with SEN management users of Microsoft Excel, Google 
Drive, CPOMS, Provision Map by Edukey (part of the TES technology portfolio). 

Machine 
Learning in 
Education 

Continuous improvement of 
value proposition requires 
exploration of technology 
innovation. 
 
Future market differentiation 
may rely on ML tools.  

ML features will provide efficiency, accuracy 
and forecasting improvements. 
 
Centralised data enables deep-learning insights 
following accrued data aggregation. 
 
Integrating ML features will follow external 
regulation and product teams will include 
internal ethics compliance evaluation to 
mitigate AI risks. 

ML features included within 
product roadmap following SaaS 
prototype acceptance 

Literature 

• Viability of ML:  Rahwan, I., Cebrian, M., Obradovich, N. et al. Machine behaviour. Nature 568, 477–486 
(2019).   
 

• Ethics of AI in SEN management operations: EU guidelines on ethics in artificial intelligence: Context and 
implementation.  

Increasing 
Technology 
Reach 

Platforms outperform 
pipelines and generate more 
value for all stakeholders. 
 
Cross-side network effects 
enable technology innovation 
and improved ecosystem 
value 

SaaS licence provides technology value and 
conduit to platform for all users. 
 
Platform enables consumer profiles to access 
additional complimentary services. 
 
Producers create services for consumers and 
share revenue in-app with platform owners. 

Develop technology: Cloud-
hosted SaaS delivering digital 
transformation of the SEN 
management operation 
 
Develop platform: Hosting SEN 
ecosystem 
 
Automate onboarding 

Literature 

• Platform strategy: Marshall W Van Alstyne, G Parker and S Choudary, "Pipelines, Platforms and the new rules 
of strategy", (April 2016). 
 

• Penny gap: Des Traynor, 2012, Surviving and thriving in two-sided markets. 

Accelerating 
Research & 
Discovery 

Multiple capital barriers to 
entry. 
 
Achieving network effects 
requires funding beyond 
organic revenue   

Theory of Change with accompanying 
prototype opens opportunity for public and 
third sector grant funding for pilot group 
research. 
 
Sufficient market opportunity and growth 
trajectory provides opportunity for private 
equity investment. 

Simultaneous Public sector, Third 
sector and Private equity funding 
opportunity. 

Literature 

• Public sector grants: Department for Education, November 2013, New funding for military ethos projects, 
DfE grants £4.8 million to projects led by ex-armed forces personnel to tackle underachievement by 
disengaged pupils. 
 

• Third sector grants: Education Endowment Fund, 2021, Special Educational Needs & Disabilities, Promising 
Projects.  
 

• Private Equity: Seminars with Jon Brumley Texas Venture Labs, Capital Factory and Mellie Price founder 
Purposeful Capital.  

Table 7: Summary of Literature Review Themes 
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The summary review of literature themes within the theory of change’s concept space presents a viable 
opportunity to develop and distribute technology to providing societal benefit. 
 
The technology will deliver cloud-hosted digital transformation of the SEN management operation and 
host a platform for the SEN ecosystem to exchange value. 
 
The project’s review set out to explore key studies which have previously taken place within relevant 
academic and industry fields. It aimed to establish viability for public/private sector collaboration to 
create new value whilst utilising state-of-the-art technology and practice.  
 
Value generation is assessed as theoretically viable. However, the problem-set sits within a funding 
environment exposed to opportunity-cost and the time-value of money. Investment made into 
providing this technology solution must be considered amongst cost of capital and prioritisation amidst 
other ESG issues.  
 
Therefore, research into the scale of the value opportunity must first be conducted to enable the 
subsequent creation of a theory of change.  
 
By doing so, it can then be determined whether the theory of change carries sufficient urgency to be 
funded within a short-term timescale and therefore become practically viable and accompanied by a 
marketable net present value.  
 

Main Research Question Sub Theme, Main Authors Sub-research questions 

How much value will be 
generated by developing 

and distributing technology 
to digitally transform the 

SEN management 
operation? 

Improving Student Outcomes. 
CFA14, SEN Code of Practice, Ofsted, 

Curran et al 2018, Education 
Endowment Fund 2021. 

(a) What is the value of the improvement to public sector SEN 
management operations? 

Improving Operations. Amazon Web 
Services 2020, Akerlund et al 2020 

Machine Learning in Education. 
Rahwan et al 2019, EU Parliament 

2019. 
Software Applications for 

Educational Institutions. Conlon 
2021, Chutter m.  

(b)(i) What is the size of the market for cloud-hosted SaaS 
delivering digital transformation of the SEN management 
operation? 

Increasing Technology Reach. 
Marshall et al 2016, Des Traynor 

2012. 

(b)(ii) What is the size of the market for the SEN ecosystem 
platform? 

Accelerating Research and Discovery 

(b) What is the size of the market for the combined digital 
transformation technology and SEN support platform SaaS? 
 
(c) What is the export value to the host nation government able 
to export this technology to international markets? 

Table 8: Formulation of main research question and sub-research questions from literature review 
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The project’s main research question and component sub-questions are determined as follows: 
 

1. How much value will be generated by developing and distributing technology to digitally 
transform the SEN management operation? 
 

a. What is the value of the improvement to public sector SEN management operations? 
 

b. What is the size of the market for the combined digital transformation technology and 
SEN support platform SaaS? 
 

i. What is the size of the market for cloud-hosted SaaS delivering digital 
transformation of the SEN management operation? 
 

ii. What is the size of the market for the SEN ecosystem platform? 
 

c. What is the export value to the host nation government able to export this technology 
to international markets? 
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3. CHAPTER 3 – RESEARCH METHODOLOGY 

3.1 Introduction 

Research will measure the value generated by implementing the proposed technology to digitally 
transform the SEN management operation. 
 
In doing so a Theory of Change can be provided to the Department of Education, Education Endowment 
Fund and Private Equity investors to resource the launch of a minimum viable product for testing within 
a meaningful pilot group of users to progress through the technology funding lifecycle. 

3.2 Sample Selection 

The sample selection for analysis of the population-wide SEN management operation will be framed on 
English local government, health & care stakeholders and education settings including mainstream 
nursery, primary, secondary and further-education schools; specialist provision schools across all areas 
of need and age groups; multi-academy trusts and DfE SEN stakeholders. 

3.3 Data Collection Methodology 

Data will be collected from: 
 

• Analysis and aggregation of existing data sets: 
 

o Department for National Statistics, 8,911,887 pupils reported upon annually by schools 
and collated into a 5-year sample by the ‘Special educational needs in England, 
published January 2021’, sourced from all English state-funded nursery, primary, 
secondary and special schools, non-maintained special schools, pupil referral units and 
independent schools. 
 

o SEN2 Survey, Department for Education, Education, health and care plans; May 2021, 
this publication provides data on all 430,697 children and young people with EHCPs 
throughout the application process across all local authorities in England. 
 

o HMG Tribunal Statistics Quarterly, 6,700 SEN tribunals by type and volume of tribunal 
cases received, disposed of or outstanding, SEND tribunal tables 2019 to 2020.  
 

o Local Government & Social Care Ombudsman, Review of 17,019 Local Government 
Complaints 2019-2020, data summary. 

 
o Survey of 1900 SENCOs, Curran et al, Bath Spa University, September 2018, the impact 

of SENCO workload on the professional and the school. 
 

o National Audit Office, Sept 2019, Department for Education, auditing the deployment of 
£39.8bn support for pupils with special educational needs and disabilities in England. 
 

o Department for Education, Special Educational Needs in England 2019 statistics, all 
1,408,701 SEN pupils.  
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o ISC research, Sept 2021 report, objective international schools intelligence. 
 

o Institute of Education, and University of London, 2009, 20,000 completed 
questionnaires and 1,500 detailed timelogs, Deployment and Impact of Support Staff in 
Schools 2004 2006 and 2008, Page 3, 1.2.3 Increased Number of Support Staff in 
Schools. 
 

• Primary research remote video interviews with 12x SENCOs from primary, secondary, further 
education and specialist provision schools to collect insight on fixed and variable operational 
activity. Answers utilised to investigate variable operational costs within results tables were 
calculated utilising integer mean average of responses. 
 

o For the data analysis procedure, a grounded theory approach was employed. Grounded 
theory is a systematic inquiry which is inductive, comparative, iterative and interactive 
(Glaser & Strauss, 1967:104). The analysis of the data gained from the interviews was 
based on Glaser and Strauss' constant comparative method that is to lead to 
“generating and plausibly suggesting many categories, properties, and hypotheses 
about general problems.”  
 

o Questions asked: 
 

§ What processes take place throughout the SEN management lifecycle for 
students at your setting? 
 

• How many people are involved at each stage? 
 

• How long does each stage take? 
 

• What SEN management processes take place before and after your 
setting and how are transitions managed? 
 

• How would an online tool which benefited your SENCO work and was 
priced similarly to safeguarding or  

3.4 Data Analysis Methodology (per method of data collection)  

 
Quantitative data analysis. High quality data from across government departments was utilised 
collected utilising robust, independent and tested means. The data was regarded as highly reliable.  
 
Qualitative data analysis. Qualitative analysis was necessary to estimate the size of the unmet market 
accessible via platform business model including supplementary services to SEN management meeting 
bespoke education which do not yet exist. The data was regarded as moderately reliable.  
 
Semi-structured Interviews. Remote video interviews were conducted with SENCOs and school senior 
leadership teams actively involved in the management of SEN. The purpose was to gain an in-depth 
understanding of current challenges, how they were addressing these now, how they intended to 
change and what they would be ready to try. The interviews were semi-structured to allow a wider 
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scope of conversation and capture issues including unknown unknowns. The interviews sought to assess 
the realistic ground-truth of SEN management with personal insight in comparison to statutory guidance 
and media reporting. The results were regarded as highly reliable with systematic risk from low sample 
size.  
 

3.5 Methodological Limitations 
 
This project utilises quantitative and qualitative methodologies, but will only seek quantitative results 
and excludes qualitative digital transformation value which can be explored in further wider-reaching 
research.  Expert interview reporting conducted from public sector executives in 2019 by Mergel I., 
Edelmann N. & Haug N., 2019 identified value creation as a digital transformation outcome which can be 
categorised qualitatively as well as quantitively. 
 
They deduced that digital transformation results in a paradigm shift “characterized by hyper-
connectedness and collaboration of consumers and organisations across the gamut of value chain 
activities: co-design, co-creation, co-production, co-marketing, co-distribution and co-funding.” Other 
value can be created by digitising administrative processes and the coordination between departments. 
Nograsek and Vintar (2014) support this view, and found that digital transformation can cause wider 
changes on various dimensions such as the organizational culture or structures at both the 
organisational and intra-organisational level. Furthermore, by adopting SaaS in a government 
organization, the values that underlie the public sector are changed as well. The impact of these 
potential changes must be explored in further research. 
 
Additionally; the interview data set, seeking to provide insight into estimating true variable operational 
costs, is small (n=12) and although consistent correlation was found, misrepresentation may have been 
carried into the simple representation of high-variance variable operational cost results for average 
hourly costs, average team sizes and average time spent on task lines. The impact of this by as the 
standard deviation for these results are low e.g. hourly costs are similar within the education workforce, 
team sizes are similar and time spent on tasks falls within expected norms within a working week.  

3.6 Summary  

 
By assimilating selected data as described, a population-level appreciation of the operation’s scale will 
be determined with an accompanying fingertip from coal-face experts.   
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4. CHAPTER 4 – RESULTS AND DISCUSSION [5250] 

4.1 Introduction  

Within a future theory of change, value generation is assessed as theoretically viable. Practical 
opportunity will be determined by assessing the scale of current commitment and applying reasonable 
justifiable estimations for realistic future impact. 

4.2 Results and Discussion (section for each set of results) 

 
Research question 1.a: What is the value of the improvement to public sector SEN management 
operations? 
 
The following results were curated to establish the combined scale of the SEN management operation 
including funding assets under management and operational costs both fixed and variable. 
 
 
 
 

Financial Scale of SEN Management ENGLAND ONLY 

FUNDING 

Tranche Note Number of 
recipients 

Annual Public 
Funding 

Element 1 “Basic’ funding 
£4000 per student, SEN segment. 
(Expected to contribute towards 

initial SEN Support funding) 

1,408,701 
Annex B1 £5,634,804,000 

Element 2 ‘SEN delegated’ budget £6000 per SEN student 1,408,701 
Annex B1 £8,452,206,000 

Element 3 ‘Top up’ budget 
£0.9bn mainstream 

£1.4bn state special school 
[NAO] 

430,700 
[SEN 2] £2,300,000,000 

Specialist provision place funding £10,000 per student at state 
specialist provision school 

162,001 
[Annex A2] £1,620,010,000 

Independent specialist provision 
funding from LA high needs block 

Case-by-case funding of independent 
specialist provision school pupils. 

20,200 
[NAO] 

£900,000,000 
[NAO] 

Personal budgets 
Including direct payments to pupils 
with SEND, SEND support services 

and hospital education. 

22,200 
[SEN2] 

£800,000,000 
[NAO] 

Early years and post-further 
education high needs funding 

Early years foundation stage with 
identified needs and young persons 
under 25yo post-further-education 

EY 50,490 
FE 108,308 

[National Stats] 

£400,000,000 
[NAO] 

Resourced provision 

Such as special units supporting 
pupils with complex needs.  

352 SEN units, 1,066 schools with 
resourced provision, estimate 10 

pupils per unit, 1 pupil per provision 

4586 £300,000,000 
[NAO] 

Public Sector SEN Fund Subtotal: £20,407,020,000 
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FIXED OPERATIONAL COSTS 

Tranche Note Number of 
recipients 

Annual Public 
Budget Value 

SENCOs £35,414 average salary, 100% 
commitment 24,360 £862,685,040 

Teachers £33,927 average salary, 5% commitment 530,172 
(BESA) £899,357,272 

Local Authority SEN Team 

333 principal English councils. Hull, 
average sized council SEN team: 1x 

Manager [£45,000], 3x SEND officers 
[£34,324], 7 caseworkers [£29,353], 7x 

caseworker assistant [£22,556], 2 
service support officer [£21,918], 1x 

social worker [£27,000], total £440,071, 
100% commitment. 

6993 £3,077,416,503 

Health stakeholders 

GPs, acute paediatricians, community 
nursing, child mental health, Speech and 

Language Therapists, Educational 
Psychologists, NHS support. Estimated 

group representative cost as one speech 
therapist salary employed with five SEN 
students 50% of the time at £34,627pa. 

281,740 
(Equivalent to 

one per five SEN 
pupils) 

£4,877,908,953 

Social care stakeholders 

Social workers, family information 
services, children’s services, public 

health. Estimated group representative 
cost as one social worker salary engaged 

with three EHCP students 50% of the 
time at £27,234pa. 

143,566 
(Equivalent to 
one per three 
EHCP pupils) 

£1,954,938,222 

Public Sector Minimum SEN Fixed Operational Costs Subtotal: £11,672,305,990 

Education only Subtotal: £4,839,458,815 

VARIABLE OPERATIONAL COSTS 

Work package Note # cases 

Combined 
stakeholder hours 
per case per year 

[total] 

Students enrolled into SEN Support 
register following graduated response 

15.9% student population, ‘assess, plan, 
do review’ process. Minimum 20 hours 
iterative analysis by SENCO & teaching 

staff 

1,083,083 
[National stats] 20 [21,661,660] 

Pre-existing EHCP annual review Statutory requirement 370,600  
[SEN2] 9 [3,335,400] 

Initial requests for EHCP assessment 22% subsequently refused (16,400) 75,951 
[SEN2] 10 [759,510] 

New EHCP Assessments carried out Increase 11% year on year 63,200  
[SEN2] 8 [505,600] 

New EHCP Issued 95% affirmative,  
58% issued within 20 weeks 

60,100  
[SEN2] 10 [601,000] 

Mediations held 

Meeting with LA/education/family 
stakeholders preceding Tribunal 

involving minimum 6 stakeholders 
investing average 4 hours total. 

[Interviews] 

4135 
[SEN2] 24 [99,240] 

Appeals carried to tribunal decision 
following mediation 

27% of mediation appealed [SEN2] 
Processing mediation appeals 4 hours 

total across group 

1,104 
[SEN2]  4 [4416] 
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 Independent First Tier Appeals Tribunal 
(SENDIST).  
(All stages of EHCP process) 

7,917 appeals; 6,720 completed, 2950 
settled, 3770 taken to panel, 193 upheld 

(95% appeals successful against local 
authority) 

[Tribunal statistics] 
 

(Minimum 8 people involved in tribunal 
panel and appeal team involving average 

minimum 6 hours each per appeal 
across process lifespan. [Interviews] 

7,917 
 
 

48 [380,016] 
 

+ £55m SENDIST 
appeal defence fees 

(Tribunal stats) 

Referral process for specialist provision 
schools 

Following an EHCP families may bid for 
specialist provision schools, application 

is curated by school, reviewed and 
decided by LA. Decisions may be 

appealed. 4 stakeholders minimum, 6 
hours average. [Interviews] 

94,477 
 

9% SEN pupils 
referred to 

special schools 
per year. 

[DfE stats 2019] 

24 [2,267,448] 

Local Government Ombudsman 
(External failure) 

91% of investigations into EHCP 
complaints were upheld against Local 

Authorities. 3 people minimum working 
3x 8-hour days. 

[Ombudsman Review] 

910 
[Ombudsman] 72 [65,520] 

Total hours: 29,678,910 
47 hours a week, 39 weeks, £35,414 SENCO salary. Hourly cost: £19.32 

Total cost: £573,413,929 
ENGLISH GRAND TOTAL 

Direct Funding £20,407,020,000 
Minimum Fixed Operational Costs £11,672,305,990 

Variable Operational Costs £573,413,929 
English Grand Total1 

 
£32,652,739,920 
[£32.6bn] 

UK GRAND TOTAL 
Direct Funding £24,250,766,488 

Minimum Fixed Operational Costs £13,870,833,024 
Variable Operational Costs £681,418,810 

UK Grand Total2 

 
£38,803,018,322 
[£38.8bn] 

 
Note: 
1. English population is 84.15% of UK population (Office National Statistics). All English figures will be increased by 
dividing by 0.8415 to represent the UK population via a simple representative expansion.  
2. Total UK Public sector spending 2021-22 included £124bn spent on Education, with the SEN management 
operation representing 31.3% of financial commitment (HM Treasury, 2021). 
  
Table 9: Aggregated results determining the financial scale of the public sector SEN management operation, auth. 

Analysis: 
 

“The system for supporting pupils with SEND is not, on current trends, financially sustainable.”  

National Audit Office, September 2019, Support for pupils with SEND in England report. 

 
Financial commitment to SEN Management is significant, accounting for a £38.8bn national liability. At a 
minimum it represents an equivalence to a third (31.3%) of education spending (£124bn) which itself 
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represents 11.7% of total national spending (£1.05tn) making the SEN management operation 
equivalent to 4% of total national spending (HM Treasury, 2021). 
 
This financial commitment is forecast to increase over the next 10 years with growing acceleration, 
further fuelled by COVID-induced education exclusion which has particularly impacted the SEN 
community. In 2019 there were 354,000 EHCPs, in 2021 there were 430,700 presenting an annual 
growth rate of 10.3%.  
 
The County Council Network surveyed 40 local authorities in May 2021 to research the increasing SEN 
funding deficit, resulting in a reliably forecasted increase from £134m in 2018-19 to £1.3bn in 2022-23 
(Price Waterhouse Cooper and County Council Network, 2021) indicating an annual deficit growth rate 
of 76%. 
 
These factors determine value can be generated threefold by, (a) improving current funding impact (b) 
improving operational effectiveness, and (c) reducing future deficit. 
 
Evaluation: 
 
A theory of change for value generation utilising proposed digital transformation will have scale relative 
to the scale of existing financial commitment. 
Reasonable targets can be made for proportional value generation opportunity anchored to current and 
forecast liabilities. 
 
Additionally, following literature reviews and data insights quantitative estimations can be made for 
representative value creation with the following targets: 
 

• >1% improvement of UK SEN funding impact. 
 

o Increasing the impact of the SEN funding by >1% would provide minimum £242m 
additional value per year. 
 

o The scale of the commitment is growing 10.3% per year. 
 

§ Α = 		∑ Ρ	x	1.103+,-
./,   

 
§ Where P is the current annual value-add and A is equivalent to a 10-year value. 

 
§ 10 year value = A = £4,324,846,363 = £4.3bn 

 
• >10% cost saving in UK SEN management fixed operational costs. 

 
o Decrease the cost of the operation by >10% by reducing wasted payroll, reducing data 

resubmissions, reducing unnecessary submissions, reducing latency, de-escalating 
provision 
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o Decreasing required proportional fixed operational costs by >10% would provide a 
minimum £1.38bn value per year. 
 

o UK population growth is 0.53% per year, public sector pay growth is 5.6% per year Fixed 
operational costs are estimated to grow 0.616% annually. 
 

§ Α = 		∑ Ρ	x	1.0616+,-
./,  

 
§ 10-year value = A = £14,349,569,331 = £14.3bn 

 
• >20% cost saving in variable operational costs.  

 
o Cut annual review times utilising automation, prevent refused EHCP assessments with 

quality control, de-escalate provision from LA to school by improving SEN Support 
provision accuracy, reduce system latency, reduce mediations, reduce appeals, reduce 
tribunals, reduce legal defence fees, automate referral process for specialist provision 
schools, reduce ombudsman investigations. 
 

o Decreasing required proportional fixed operational costs by >20% would provide a 
minimum £136m value per year. 
 

o The scale of the operation is growing 10.3% per year. 
 

§ Α = 		∑ Ρ	x	1.103+,-
./,  

 
§ 10-year value = A = £2,430,464,756 = £2.4bn 

 
• Reduce SEN funding deficit growth rate by 50%. 

 
o Increase funding impact, decrease fixed operational costs, decrease variable operational 

costs and maintain SEN funding in line with wider government spending. 
 

o Decreasing the expected funding deficit growth rate by >50% would provide a minimum 
annual value of. 
 

§ Α = 		 [	∑ Ρ	x	1.76+	]4
./, −	[	∑ Ρ	x	1.38+	]4

./,  
 

§ Where P = £134m deficit and PwC forecasts 76% deficit growth rate to 2022. 
 

§ A = £2,218,394,696 = £2.2bn 
 

o Calculating the deficit reduction to continue at a representative growth equivalent to 
EHCP growth rate of 10.3% per year. 
 

§ Α = 		∑ Ρ	x	1.103+,-
./,  

 
§ 10-year value = A = £39,562,527,799 = £39.5bn 
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This provides a total annual public sector value generation opportunity of £3.96bn (£242m + £1380m + 
£136m + £2200m) and forecast 10-year value of £60.5bn (£4.3bn + £14.3bn + £2.4bn + £39.5bn).  
Research question 1.b: What is the size of the market for the combined digital transformation 
technology and SEN support platform SaaS? 
 
Research question 1.b.i: What is the size of the market for cloud-hosted SaaS delivering digital 
transformation of the SEN management operation? 
 
A unit price-range of £999 - £1599 across cascading age-group settings was identified equivalent to 
existing EdTech SaaS products in comparable markets. These including safeguarding (cpoms.co.uk), SEN 
provision costing (provisionmap.co.uk) and student data management tools (Scholarpack.com). This unit 
cost was then applied to corresponding market segments and increased yearly to represent market 
penetration. 
 
Total addressable market (TAM) was calculated as unit price multiplied by total segment volume. 
 
Market penetration diffusion considered both bottom-up and top-down estimates. 
 

• Bottom up: How many individual schools could realistically be sold to within year 1 utilising a 
minimum viable product and lean business team? This was established as 93 across a stratified 
sample of school types. 
 

• Top down: What market share is reasonably feasible within 5 years? This was established as 
~5%. 
 

• User growth rate: Forecasting referral marketing of n=1 (+100%) and annual churn of -10% to 
move approximately from realistic bottom-up year 1 to realistic top-down year 5.  
 

• Local Authority Customers: LA direct revenue was excluded to avoid a scenario within the SEN 
ecosystem of double selling within a hierarchy. The value of the LA market potential is included 
within the school market model and similarly as are Multi-Academy Trusts which administrate 
groups of schools and are simulated as equivalent to their respective subordinate group value. 
This provides a pessimistic perspective as it may be possible to bill LAs for transformation 
services and platform access. 
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Table 10: Market evaluation for cloud-hosted SaaS delivering digital transformation of SEN management 
operation. Source, author. 

 

 

 

 

 

 

 

 

 

 

 
Figure 13: Projected annual revenue growth for private sector market entry delivering digital transformation of 

SEN management operation. Source, author. 

 

 

 

 

Narrative:

Year 5 Year 4 Year 3 Year 2 Year 1
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6.13% 7.21% 2.88% 1.15% 0.58%
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£3,771,339.57 £2,114,251.75 £831,029.72 £316,110.80 £108,332.00 
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Revenue + resubscriptions
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Simplify combined management of Education, Health & Care sectors. (>£80m ARR) export to government customers (UK SEN budget £9Billion)
Priority market segments (1) International Groups (2) UK Specialist Provision Groups (3) UK Mainstream Primary MATs

**This forecast model excludes international market potential and Local Government customers**
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Figure 14: Equity valuation structure for SaaS market entry. Market relevant revenue multiple for equity valuation 
modelled as 4x. Source, author. 

Analysis. 
The size of the SEN management cloud-hosted SaaS market is as follows: 

• Total addressable market: £31.45m annual recurring revenue (ARR). 

• 5-year Serviceable Obtainable Market: £5.4m ARR. 

• Year 5 Enterprise Value, SaaS licence revenue only: £25.16m (utilising £250,000 pre-seed). 

• Pre-seed investor rate of return: 76% providing a £4.2m return from £250k over five years. 
 

Evaluation. 
 
The prospective launch of the cloud-hosted SEN management SaaS provides a sustainable long-term commercial 
opportunity opening sufficient stability for simultaneous research and development for market innovation and 
international export. 
  

Valuation metrics
£'000 Year 1  Year 2 Year 3 Year 4 Year 5 Year 5 (fully matured)

Revenue 108                                             316                              831                          2,114                  3,771                 5,428                                 

EV/Revenue multiple 4                                                   4                                    4                                4                             4                            4                                           

EBITDA multiple valuation 432                                             1,264                          3,324                     8,456                  15,084              21,712                              

Net debt/ (cash) -32 113 229 133 -868 -3445

Shareholder value 464                                             1,151                          3,095                     8,323                  15,952              25,157                              

Case 1 - 'typical £250k growth cap deal' @£1.25m pre-money value today
Sources and uses

Sources Uses
Bank debt 50 Cash out 0

VC investor 250 Deal costs 0

Management rollover 0 Equity rollover 0

Free cash 0 Growth capital 300

Total 300 Total 300

Deal structure

Existing shareholders Ords Ord % Pre-money valuation Cash out
Equity rollover/ 

investment New ords %
Sweet equity 

allocation Fully dilluted equity
Founder 1 334 33% 418 0 418 27.83% -1.7% 26.2%

Founder 2 333 33% 416 0 416 27.75% -1.7% 26.1%

Founder 3 333 33% 416 0 416 27.75% -1.7% 26.1%

Existing shareholder totals 1000 100% 1250 0 1250 83% -5.0% 78.3%

Angel/VC house 250 16.67% 16.7%

Sweet equity pool for incentiviation (NEDs + employees) 5.0% 5.0%

Total equity 100.0%

Returns analysis
Year of exit' 5

Shareholder value 25,157     

Fully dilluted equity Returns MoM IRR

Founder 1 26.2% 6,582          

Frounder 2 26.1% 6,562          

Founder 3 26.1% 6,562          

Angel/VC house 16.7% 4,193          16.77                                        76%

Sweet equity pool for incentiviation 5.0% 1,258          
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Research question 1.b.ii: What is the size of the market for the SEN ecosystem platform? 
 
The public sector commitment to ~1.5m SEN pupil includes an average (a) lifetime stakeholder tally of 
57 people across (b) 15-years of SEN support (from identification of SEN at ~4 years old to departure 
from education at ~19) spending (c) £25,866 per year (£38.8bn / 1.5m). This tax-funded operation 
increasingly turns to private sector services to achieve its aims for which there is a significant and 
growing ecosystem across the UK. This support is currently siloed, unstandardised, tardy and delivered 
primarily through regional service providers employing pipeline business models with high overheads. 
 
Vendors provide services for (a) identification, diagnosis and monitoring of needs; (b) referrals and 
delivery of provisions; (c) optimisation of management practices; and (d) legal advice and advocacy. 
Future services may include personalised education content, optimised for individual needs. 
 
Families with SEN children frequently pay for legal advocacy, consultation and privately acquired 
administrative, analytical or direct-care support. Local Authorities and Multi-Academy Trusts seek data 
insights into their SEN operations to improve performance, reduce costs and improve revenue.  
 
Service providers increasingly operate remotely enabling information exchange to occur virtually and 
therefore seeding opportunity for centralised platform marketplace. The creation of centrally marketed 
content and goods subsequently distributed through streaming and e-commerce conduits to a 
decentralised userbase will fuel cross-side network effects and provide a scalable value-enhancement 
opportunity. A reduction in overheads, pricing optimisation and improved operational efficiency will 
reduce the net cost of the operation whilst incentivising innovation and supplementary services.   
 
A representative breakdown of the ecosystem is categorised below. 
  

SEN Management Platform Market Ecosystem 

Consumers (Transformation SaaS) Service Producers 

Students App-specific video training content SEND Consultants 
Families & Carers Role-specific video training content SEND Legal Advocates 

SENCOs Provisions & education customisation Education Recruiters & Employers 
Schools Clinical reporting SENCO Instructors/Professors 

Multi-Academy Trusts Social care reporting Speech and Language Therapists 
Local Authorities Legal advocacy Provision Providers 

SENCO Mandatory Training providers Education management consultancy  Diagnosis Specialists 
Consumers (Data Insights) Diagnosis aids Transport Providers 

Ofsted SEND provision performance insights Education content providers 
Department for Education SEND needs data insights New innovative vendors 

NHS England Personal development coaching  
Department for Health & Social Care Employment opportunities  

 Bespoke lesson content  
 New innovative services  

Table 11: A rudimentary categorisation of the SEN management ecosystem indicating recipients and vendors of 
services relating the execution and improvement of SEN management. 

Marketplace introduction to a cloud-hosted application can be integrated as a complimentary and 
embedded feature within the UX architecture of the existing digital transformation technology.    
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Figure 15: Platform infrastructure integrating SEN ecosystem with digital transformation SaaS. Source: Author.  
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Data available to aggregate and estimate of the size of this market is extremely sparse. Numerous 
vendors exist across a wide spectrum of service providers however their revenues are private and the 
low uptake of technology within the industry creates a substantial gap between existing and potential 
service delivery in the wake of significant education-sector disruption (Conlon, 2021, transforming 
EdTech). What is known is that all schools and local authorities spend at least all of their SEN budget 
annually and increasingly fall into a growing deficit (County Council Network, 2021). Market estimation 
will be conducted through comparison to similar examples of platform market disruption, including 
OnlineMedEd.org. 
 
OnlineMedEd.org is one of the most widely used medical education SaaS platforms in the world 
providing video training content for medical students utilising a freemium revenue model. After 7-years 
they were able to secure 250,000+ active users representing an 80% share of their primary consumer 
market of global medical students. 15% of users then going on to pay for premium content created by 
contracted producers achieving a year-7 revenue of £13m ARR at $356 annual licence. 
 
Within England, the primary platform consumer market includes SENCOs (25643), parents of SEN pupils 
(1,408,701), and Local Authorities (333).  
 

• Interviews indicate SENCO buying power equivalent to 10%-20% of school SEN funding. This 
segment also includes revenue from trainee SENCOs who must complete a mandatory 
qualification with a National Award Masters degree in Special Educational Needs who are 
assessed to gain value from complimentary practical training content. The platform user 
audience is assessed here as equal to previous digital transformation SaaS uptake, with 5% of 
schools utilising the technology at Year 5. 
 

o Therefore, at year 5 of market entry; if 5% of English mainstream schools transfer their 
services procurement onto the app equivalent to 10% of their notional SEND budget 
(£3.7bn) and 20% of their top-up funding (£0.9bn), whilst 10% of mainstream and 
independent specialist provision schools procured services on-app equivalent to 5% of 
per-pupil funding (£4.5bn) on the platform then £72.5m of transactions would occur as 
demonstrated below. 
 

o (0.05* ((0.1* 3.7*10^9) + (0.2 * 0.9*10^9))) + (0.05 * (0.1 * (4.5*10^9))) = £50m 
 

• Parent buying power is assessed as equivalent to a medical student purchasing 
OnlineMedEd.com services at £259 ($356) per year with equivalent free-user and premium-
customer ratios of 80% and 15% respectively totalling £43.7m of transactions.  
 

o 1,408,701 * 0.8 * 0.15 * 259 = £43.8m 
 

• Local Authority, Multi-Academy Trust and DfE user revenue is excluded at this time to avoid 
double-counting within a hierarchical structure and replicate enterprise purchasing on behalf of 
school groups with equivalent users and revenues. This excludes group-level data insight 
services which can be included in more optimistic estimating.  

 



 

 70 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

Revenue would be generated by charging platform service providers revenue share fees. Ebay service 
fees are 10%, AirBnB service fees are 14.2%, Uber service fees are 25% and Apple app store fees are 
30%. Simple mean is 20%. 
 
0.2 * (£50m + £43.8) = £18.76m ARR at a year 5 market penetration of 5%. 
 
Analysis 
 
SaaS licence sales were forecast as £5.4m at year 5 whilst platform revenue forecast as £18.8m, totalling  
£24.2 and indicating the platform can multiple revenues by 4.5x.  
 
The estimation of platform revenue generation accounts for only partial utilisation of its potential. The 
digital transformation of SEN processes and wider ecosystem can be used as leverage to open bespoke 
education and personal development markets to begin creative disruption of the wider education 
market as the industry evolves. 
 
Cordella and Paletti (2018) argue that SaaS has the potential to enable co-production and produces new 
ways for citizens and stakeholders to engage in value creation co-funding. 
 
Meijer (2015) argues that by adopting e-governance, the role of the citizen is more active: citizens and 
other external stakeholders are seen as co-producers and not consumers of services.  
 
The NorthStar metric for platform success is number of users which fuels network effects. Further 
market research should take place to assess the impact of the SaaS licence’s ‘penny gap’ preventing user 
uptake from joining the platform market. 
 
Evaluation 
 
In order to meet the primary aim of the project and improve social mobility, equitable population-level 
access to services and support should be pursued. This can be achieved by incentivising enterprise sales 
who subsequently open access to all those enrolled. This is in comparison to a primarily B2C sales 
environment where superior services will be unachievable for individual socio-economically 
disadvantaged families.   
 
Providing group-level data insights will incentivise enterprise purchases, but increases the systematic 
risk to onboarding which must be mitigated by pilot studies and impact studies. It is likely these will 
require significant expenditure and qualification for government grant funding should be explored. 
 
Capital barrier to delivery of this feature and its integration with the SaaS with an effective UX would 
include development, product design and user onboarding. 
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Research question 1.c: What is the export value to the host nation government able to export this 
technology to international markets? 
 
Exportable services are highly encouraged by the UK government who seek to increase exports for 
international economic influence and build value as an international skills hub.  
 
There are 12,373 English-medium international schools worldwide with 5.68m students lead by 550,846 
staff generating a fee income of $53bn (iscresearch.com, as at Sept 2021). Over the last 10 years 
international school numbers have grown by 62%, enrolled students have grown by 60% and fee income 
has grown by 104%. The revenue potential from a private international school is assessed as twice that 
as from an English school.  
 
To calculate the size of international markets a simple multiplied market expansion is made with the 
number of additional school customers with an applied risk-adjusted discount to represent the 
complexities and costs of internationalisation including cultural distance. 
The risk adjustment rate for SaaS market penetration and platform revenue is analysed as 0.5 and 0.2 
respectively following interview results. Therefore the £3.1m international school market is calculated 
as: 
 
( 12373 / 25643 ) * ((£5.4m * 0.5) + (£18.76m * 0.2)) = £3.1m ARR 
 
Furthermore, the domestic school systems in many countries seek improved SEND management, 
frequently labelled as ‘inclusion’ or ‘special education’. International government bodies seek to 
motivate increased inclusivity within education which opens a larger market potential and short-term 
value-generation opportunity. The Salamanca Statement and Framework for Action on Special 
Educational Needs (UNESCO, 1994), Dakar Framework for Action: Education for All (UNESCO, 2000) and 
the 2006 UN Convention on the Rights of Persons with Disabilities set out a commitment to inclusive 
education practices and increasingly standardised approach to education inclusion for children with 
SEND. 
 
This means the distribution of SEND (AKA ‘inclusion’) information processing applications with platform 
marketplaces build for use in the United Kingdom will be transferable to the English-medium 
international school market and domestic education technology markets of countries with special 
education programs which accounts for most of the developed world. 
 
By selecting countries with the lowest cultural distance (Evans et al, 2008) to the UK an initial estimate 
of the overseas domestic market opportunity can be assessed. 
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Overseas domestic and international school market opportunity 

Country Population Multiple of UK 
Population 

Risk 
Adjustment 

Market 
Multiple Note 

USA 328m 4.6 0.3 1.38 Low cultural distance, education system similar 
to UK. 

Canada 38m 0.5 0.3 0.15 Low cultural distance, education system similar 
to UK. 

Ireland 5m 0.07 0.8 0.06 Low cultural distance, education system similar 
to UK. 

Australia 25m 0.35 0.5 0.18 Low cultural distance, education system similar 
to UK. 

New Zealand 5m 0.07 0.5 0.04 Low cultural distance, education system similar 
to UK. 

UAE 10m 0.14 0.3 0.04 
Moderate cultural distance, international hub, 
education system similar to UK with additional 
nuance. 

Qatar 3m 0.04 0.2 0.01 Moderately high cultural distance, education 
system similar to UK with additional nuance. 

India 1360m 20 0.05 1 
Moderate cultural distance, historical ties, 
complex federated distribution and extreme 
socio-economic distance 

Oman 5m 0.07 0.2 0.01 Moderately high cultural distance, historical 
ties 

Bahrain 2m 0.03 0.2 0.01 Moderately high cultural distance, education 
system similar to UK with additional nuance. 

Singapore 6m 0.09 0.2 0.02 Moderately high cultural distance, historical 
ties, international hub. 

Hong Kong 7m 0.1 0.2 0.02 High cultural distance, historical ties, 
international hub. 

Nigeria 200m 3 0.2 0.6 
Moderately high cultural distance, historical 
ties, international hub, large socio-economic 
distance. 

Ghana 30m 0.5 0.2 0.1 
Moderately high cultural distance, historical 
ties, international hub, large socio-economic 
distance. 

Sub-Total 2024m 30 0.3 3.604 Overseas domestic market multiple 
International Schools Serviceable Obtainable Market 

Revenue Opportunity £3.1 ( 12373 / 25643 ) * ((£5.4m * 0.5) + (£18.76m * 
0.2)) 

Grand Total £76.1m (UK Market * 3.604) + £3.1m 
Table 12: Estimation of overseas market potential generating a multiple which can be applied to the UK market to 

assess additional international market potential. Source, author. 

The international domestic market opportunity of £73m is calculated as:  
 
 ((£5.4m + £18.76m) * 3.604)) = £73m ARR 
 
This estimates a year 5 export revenue opportunity of £76.1m ARR from international sales calculated 
as: 
 
£3.1m + £73m = £76.1 m  
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4.3 Recommendations for Related Stakeholders 

 
In order to attract public, private and third-sector funding to overcome the initial capital barriers to 
product and market success, it is recommended that a prototype is built to achieve initial customer 
acceptance from users within school, multi-academy trust and local authority stakeholder categories. 
Designs for which have been included overleaf. 
 
A monitoring and evaluation framework should be designed to measure impact and collate data to 
demonstrating ongoing value generation or lack thereof to mitigate perceived onboarding risk from new 
institutional or enterprise users. 
 
Refining the theory of change is continuous and iterative and new data collection should feed ongoing 
change management. 
 

4.4 Results Summary  

 
The opportunity to generate value within the SEN management operation by developing and deploying 
a cloud hosted digital transformation technology a has a strong evidential basis.  
 
The opportunity is assessed to generate the following value: 
 

• £60.5bn public sector value over 10 years (Table 9). 
 

• £5.428m SaaS licence annual recurring revenue within 5 years (Table 10). 
 

• £18.76m platform transaction fees annual recurring revenue within 5 years (table 11). 
 

• £76.1m export revenue opportunity (Table 12) 

 
The evidence underpinning the key assumptions in the Theory of Change are assess as ‘strong evidence’ 
throughout. 
 
A one-page summary of the links between inputs and impact are illustrated overleaf. 
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Figure 16: Summarised theory of change 

PROBLEM 
Attainment gap for SEN pupils creates 
demand for public funding & private services 
 
£38.8bn per year system failing at all levels, 
escalating quality costs 
 
Deficit growing 76% per year 
 
High system latency causes premature 
escalation involving costly local authority 
overheads, costly EHCPs increasing 10%pa 
 
66% failure rate due to stakeholder exclusion  
 
Data for monitoring, analysis & planning is 
disaggregated causing loss, wasted time, 
frustration & inability to iterate 
 

PUBLIC SAVING 
 
£3.96bn annual saving with 
compounding public value 
 
£60.5bn public sector value over 10 
years 
 

 SOLUTION 
Preventative quality improvement technology 
 
Cloud hosted digital transformation web app 
enabling continuous systematic improvement 
 
All stakeholders enabled access to collaborate 
and exchange reports, returns and assurance 
 
Data centralised, structured  & accompanies 
pupil securely throughout education 
 
Platform market utilised by private sector for 
optimised services procurement 
 
Community guided for best practice m cost 
efficiency and maximum impact 
 

IMPROVEMENT 
Reduced network latency and prevention of 
double-handling data with accompanying costs  
 
Stakeholder inclusion improving provision 
effectiveness and iteration frequency 
 
Benefits from EHCPs achieved earlier utilising 
school-level SEN Support effectiveness  
 
Improved data control utilising cloud-hosted 
pull communication rather than email cascades. 
 

INPUTS 
 
 
 

IMPACT 
 
 
 SYMPTOMS 

Needs neglected or misidentified 
 
Ineffective provisions selected and repeated 
 
Operation escalates prematurely within 
organisation increasing costs, overheads and 
saturation preventing tailored intervention 
 
Delays extend exclusion and increase cost 
 
Operational inefficiency creating negative 
feedback acceleration 
 
Quality costs from appraisal, internal failure 
and external failure increasing funding deficit 
 
Performance decreases, costs of conflict and 
resolution increase  
 
 

IMPROVED PERFORMANCE 
 
Improved education outcomes, 
reducing attainment gap increasing 
positive feedback loops. 
 
Evidential basis for interventions 
available for quality control 
creating positive feedback 
 
Reduced rejections for EHCPs, 
appeals, mediations & tribunals 
 
Decreased lifetime spending, 
reducing and preventing deficit 
 
 
IMPROVED INNOVATION 
 
Cross-side network effects fuelling 
growth and innovation. 
 
Introduction of Machine Learning 
advantages 
 
Access to personalised education 
market 

SOCIAL IMPACT 
 
SEN Attainment gap reduced 
 
Improved social mobility 
 
Increased accountability, 
transparency, standardisation and 
equitable access to services 

LONGTERM COMMERCIAL SOLUTION 
 
Revenue: 
 
£5.428m ARR – SaaS licences 
 
£18.76m ARR – Platform fees 
 
£76.1m ARR – Export opportunity 
 
 

 FUNDING 
Private equity investment & government-sourced grants secured during progression through scheduled 
completion of technology funding cycle milestones. 

  

OUTCOMES 
 
 
 

THEORY OF CHANGE SUMMARY 

OUTPUTS 
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Figure 17: Theory of Change timeline including engineering, technology acceptance and fundraising milestones utilising agile methodology. Source, author. 

THEORY OF CHANGE TIMELINE 

Prototype Developed for 
Cloud-hosted Digital 
Transformation Tech 

Establish Customer 
Acceptance 

Pre-seed Funding 

Government Grant 

Develop Cross-side 
Services Platform 

Prototype Developed to 
MVP 

Market Acceleration 

Seed Funding 

International Expansion 

Develop Machine 
Learning Prototype 

Series A Funding 

Impact Assessments 

Market Launch 

Product Range 
Expansion 

Time 

Technology development milestones 

Pilot Theory of Change 



 

 76 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

In order for the theory to be implemented, it’s technological basis and adoption must first be tested. 

Designs for this prototype have been built using figma design software, and demonstrated below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 18: Student profile page for SEN management which can accompany the pupil through their education and 
act as a dashboard for data centralisation, structuring and processing for output evidential reviews and other 

information in formats optimised for decision-makers to access using secure credentials. Source: Author.  
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Figure 19: An intuitive UX would coach and actively guide users to collect SEN data by assessing pupil's needs, 
strengths, aspirations, target outcomes and scheduled provisions. Source: Author. 

 
 

 

 

 

 

 

 

 

 

Figure 20: Existing alternative EHCP data management for as witnessed in-settings during interviews.  
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Figure 21: Iterative analysis of pupils across the full stakeholder group can be inputted into a cloud-hosted system 
via any device in any location supporting digital working and timely reporting. Centralising reports reduces latency 

and consistent user interface improves standardisation. Source: Author. 
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Figure 22: Data inputs from across the stakeholder group are curated automatically into this output format for 

statutory annual reviews. Source: Author,  
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5. CHAPTER 5 – CONCLUSION  

5.1 Main Research Issues  

 
The project set out to create a theory of change by defining long-term goals and mapping backwards to 

identify necessary preconditions. This has been achieved and all information indicates strong evidence 

that recommended inputs can achieve desired impact. 

 

The benefits of the proposed theory of change achieve measurable national-level social impact, 

transformation of an accelerating national deficit into a value-centre and establishes a long-term 

commercial opportunity as a crucible for innovation which can be exported for international 

propagation of inclusive values. 

 

The main research issue identifies an existing public operation and its supporting private sector 

ecosystem, currently categorised as a national crisis and generates opportunity to collectively accelerate 

an untapped national talent cohort, energise a services industry and enhance social mobility to level-up 

population-level capability. 
 
Fundamentally the issue is threefold; data processing, collaborative digital working environments and 

reliable customised services at scale. Technology adoption enables the operation to continuously evolve 

through agile methodologies and harness positive feedback loops for compounding value generation 

rather than attempting resist exponentially growing entropy with linear increases in funding. 

 

A cloud-hosted SaaS platform applications has the ability to host necessary change, network effects and 

iterative development to achieve the  

 

To kick-start this change, entrepreneurial risk appetite is required and capital decisively deployed.  
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5.2 Summary of Results and Recommendations 
 

The long-term sustainability of the theory’s impact is evaluated to be very high. An engineering feature 

of iteratively developing cloud-hosted SaaS is the ability to collect decentralised community feedback to 

guide resource allocation for centralised continuous improvement. This exponentially improves the 

platform’s value proposition by growing user experience and commercial incentives with compounding 

network effects. 

 

The results find a strong evidential basis for opportunity to generate £60.6bn value enhancement for UK 

public spending on due process over 10-years and a commercial opportunity to generate £100m annual 

recurring revenue after 5 years with forecasted 5% market penetration. In doing so a £1.3bn funding 

deficit is converted into a value-generating ecosystem of public and private sector co-operation able to 

generate £76m international export benefits and propagate inclusive values overseas. 

 

Further research can be conducted into the viability of public-sector equity investment as the 

integration of public and private sector reliance ever deepens.    

 

Metrics for milestones on the technology development timeline must be established and a detailed 

financial model created to demonstrate detailed viability. Recommended capital fundraising timeline: 

 

• Pre-seed: Angel Investor, $25k - $1m, immediate. 

 

o Develop cloud-hosted digital transformation SaaS prototype  

 

o Initial customer use achieves proof of concept (PoC) milestones 

 

• Seed: Government Grant & Early Stage Venture Capital, $250k - $5m, +18months following PoC  

 

o Develop prototype’s UX and feature-list to MVP 

 

o Build userbase to meet revenue targets and kickstart single-side network effect 

 

o Prototype service market platform 

 

o Prototype machine learning features 

 

• Series A: Early Stage Venture Capital, $5m+, +18months following revenue targets 

 

o Develop service market platform to MVP  

 

o Grow userbase towards market share milestone and kickstart cross-side network effects 

 

o Deploy machine learning features  

 

o Expand features and product range 
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5.3 Knowledge Contribution to the Industry 

Knowledge contribution to the industry includes introduction of machine learning and platform strategy 

into SEN operation optimisation and substantiation of the commercial viability for developing cloud-

hosted SaaS for SEN management across full spectrum of SEN stakeholder group. 

 

5.4 Recommendations for Further Research  
 

Recommended further research includes: 

 

• Optimising the implementation process for digital transformation onboarding in public sector 

organisations (BCG Survey, 2021). 

 

• Revenue generation from data aggregation in public services. 

 

o Homomorphic encryption enabling data insights without breaching privacy (Lawrence 

Lundy-Bryan, 2021). 

 

• Qualitative value generation in organisational behaviour and government values through digital 

transformation. 

 

• Ethical deep-dive into machine learning within SEN education. 
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 APPENDIX A1 – EDUCATION STATISTICS, SCHOOLS 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/f5e57eca-a7d7-41a0-918a-2a15a9530ef2 

 

Table showing Number of schools for 'School numbers' for Middle, Non-maintained mainstream, Non-maintained special, Nursery, Primary, Secondary, Special and Total 

maintained in England, Northern Ireland, Scotland, United Kingdom and Wales between 2015/16 and 2019/20. 

 

 
2015/16 2016/17 2017/18 2018/19 2019/20 

United 

Kingdom 

Nursery 3,007 3,022 3,037 3,039 3,069 

Primary 20,941 20,913 20,851 20,820 20,807 

Middle 7 10 13 19 22 

Secondary 4,169 4,168 4,190 4,188 4,190 

Special 1,548 1,543 1,551 1,532 1,536 

Total maintained 29,672 29,656 29,642 29,598 29,624 

Non-maintained 

mainstream 2,391 2,381 2,404 2,408 2,345 

Non-maintained special 66 64 59 58 58 

Total 32,130 32,102 32,106 32,065 32,028 
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APPENDIX A2 – EDUCATION STATISTICS, PUPILS 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/5f201395-1f97-47db-9258-c10e312acbc1 

 

Table showing Number of pupils for Primary, Secondary, Special and Total maintained in England, Northern Ireland, Scotland, United Kingdom and Wales between 

2015/16 and 2019/20. 

 

 
2015/16 2016/17 2017/18 2018/19 2019/20 

United 

Kingdom 

Primary 5,461,496 5,544,597 5,577,104 5,586,408 5,568,599 

Secondary 3,795,138 3,819,297 3,853,207 3,926,638 4,017,696 

Special 136,964 142,325 149,267 155,636 162,001 

Total maintained 9,546,883 9,662,859 9,737,120 9,831,610 9,914,034 

Total 10,143,368 10,259,778 10,332,992 10,426,454 10,495,299 

 

(1) In England, special schools include pupil referral units. 
    

(2) In Scotland, figures include all providers of funded Early Learning and childcare, not only nurseries. 
 

(3) Primary and secondary figures include middle schools as deemed. Secondary schools include all-through schools. 
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APPENDIX A3 – EDUCATION STATISTICS; NOT IN EDUCATION, EMPLOYMENT OR TRAINING BY GENDER 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/36ee849b-b109-4cbb-865b-4a02e10c9998 

 

Table showing 'NEET' for Q1, Q2, Q3, Q4, Aged 16-24, Female and Male in United Kingdom between 2001 and 2020 

 

 

 

 

 

 

 

 

 

 

 

 

People who were NEET as a percentage of people in relevant population group (Q3, Aged 16-24, United Kingdom) 

People who were NEET as a percentage of people in relevant population group (Q3, Aged 16-24, Female, United Kingdom) 

People who were NEET as a percentage of people in relevant population group (Q3, Aged 16-24, Male, United Kingdom) 

 

The percentage of 16-24 year-olds not in education, employment or training (NEET) in the UK was 11.0% from July-September 2020, down from 11.2% in the previous 

quarter and 11.6% in the same quarter last year.   
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APPENDIX B1 – SPECIAL EDUCATIONAL NEEDS STATISTICS, PUPILS WITH SEND 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/9b3a732b-eef0-4dfe-aeb3-79aae1fc0c43 

 
Table showing '01 - Pupils in all schools, by type of SEN provision - including independent schools and general hospital schools - 2016 to 2021' in England 2015/16 to 
2020/21 and Pupils in all schools, by type of SEN provision - including independent schools and general hospital schools - 2016 to 2021' in England 2015/16 and 2020/21 
 

 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 

EHC plans/Statements of SEN (percent) 2.8 2.8 2.9 3.1 3.3 3.7 
# 236,806 242,184 253,679 271,165 294,758 325,618 
 
SEN support (percent) 11.6 11.6 11.7 11.9 12.1 12.2 
# 991,981 1,002,069 1,022,537 1,047,163 1,079,000 1,083,083 
 
Headcount 8,559,540 8,669,080 8,735,098 8,819,289 8,890,345 8,911,887 

 

 

 

 

 

EHC plans/Statements of SEN (percent) (England) 
SEN support (percent) (England) 
 

The percentage of pupils with an EHC plan has increased to 3.7% in 2021, continuing a trend of increases since 2017. Prior to this, the rate had remained steady at 2.8%.  
The percentage of pupils with SEN support has increased slightly, from 12.1% to 12.2%, continuing an increasing trend. 
 
Special educational needs remain more prevalent in boys than girls. In January 2020, 15.2% of boys received SEN support compared to 8.7% of girls, and 4.8% of boys 
had an EHC plan compared to 1.8% of girls.  
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APPENDIX B2 – SPECIAL EDUCATIONAL NEEDS STATISTICS, TYPE OF NEED 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/60aaeb9e-a7db-4f69-8561-df4e12d093db 

 

Table showing Headcount for '02 - Age and Gender, by type of SEN provision and type of need - 2016 to 2021' for Autistic Spectrum Disorder, Hearing Impairment, 

Missing, Moderate Learning Difficulty, Multi- Sensory Impairment, Other Difficulty/Disability, Physical Disability, Profound & Multiple Learning Difficulty, SEN support but 

no specialist assessment of type of need, Severe Learning Difficulty, Social, Emotional and Mental Health, Specific Learning Difficulty, Speech, Language and 

Communications needs, Visual Impairment, SEN Support and Statement or EHC in England between 2019/20 and 2020/21 

 

 

SEN Support Statement or EHC 

2019/20 2020/21 2019/20 2020/21 

Autistic Spectrum Disorder 67,867 70,474 82,847 92,567 

Hearing Impairment 17,173 17,067 6,027 6,148 

Moderate Learning Difficulty 211,563 203,454 29,592 31,159 

Multi- Sensory Impairment 2,647 2,808 965 1,021 

Other Difficulty/Disability 45,932 44,592 7,069 7,841 

Physical Disability 23,417 22,944 13,371 13,724 

Profound & Multiple Learning Difficulty 916 825 10,003 9,976 

Severe Learning Difficulty 3,001 2,634 30,593 31,300 

Social, Emotional and Mental Health 194,111 195,294 39,189 45,191 

Specific Learning Difficulty 145,878 145,187 9,947 11,610 

Speech, Language and Communications needs 236,960 245,232 42,589 49,530 

Visual Impairment 9,622 9,727 3,411 3,601 
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SEN support but no specialist assessment of type of need 40,333 42,204 n/a n/a 

Missing n/a n/a 1 n/a 

Total 999,420 1,002,442 275,604 303,668 
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APPENDIX B3 – SPECIAL EDUCATIONAL NEEDS STATISTICS, SOCIO-ECONOMIC STATUS 

https://explore-education-statistics.service.gov.uk/data-tables/permalink/4b65606b-7ce2-488c-8e81-b654cfa29970 

 

Table showing Eligible for Free School Meals (%)for SEN Support and Statement or EHC in England between 2015/16 and 2020/21 

 

 

 
2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 

SEN Support 26.3 25.5 24.7 27.3 29.9 34.3 

Statement or EHC 31.6 31.4 31.0 32.8 34.6 38.0 

 

 

(1) Totals include state-funded nursery, primary, secondary and special schools, non-maintained special schools and pupil referral units. Does not include independent 

schools 
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APPENDIX B4 – SPECIAL EDUCATIONAL NEEDS STATISTICS, SEN2 

https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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Number of EHC plans and statements of SEN, by age band, 2015 to 2021 
 

2015 2016 2017 2018 2019 2020 2021 

Number of statements and 
EHC plans combined 

Under 5 11,250 10,513 11,629 12,516 14,094 15,398 16,536 

Age 5 to 
10 

91,045 92,213 97,379 105,689 117,222 128,764 142,342 

Age 11 
to 15 

112,340 111,225 112,540 117,354 126,332 137,639 151,572 

Age 16 
to 19 

25,538 41,300 58,034 70,084 77,587 83,095 90,715 

Age 20 
to 25 

10 1,064 7,708 14,176 18,760 25,213 29,532 

Total 240,183 256,315 287,290 319,819 353,995 390,109 430,697 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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https://explore-education-statistics.service.gov.uk/find-statistics/education-health-and-care-plans#dataBlock-0130ce7a-1954-4978-84be-3f3837edc4f0-tables 
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APPENDIX C1 – SEN FUNDING: A PRACTICAL EXAMPLE IN NARRATIVE FORM; 

 

The provision in part F of Freddie’s EHCP states that he will have 25 hours a week of 1:1 TA support from a teaching assistant who has skills, knowledge and experience 

of dyslexia and who has received at least 2-day training in the complexity of Freddie’s needs. 

Freddie also receives an hour a week of speech and language and occupational therapy and 3 hours a week from a teacher who holds a post-graduate diploma in specific 

learning difficulties.   

In this example we assume that the SALT/OT is private as the NHS in that area can not provide the therapists.  

Section I of the EHCP identifies that Freddie will be placed at a mainstream secondary school. 

Thus: 

25 hours of TA support 1:1 including all employer-related | at a cost of £25,000 

SALT 38 school weeks x 1hr x £70ph (private) | £2660 

OT 38 school weeks x 1hr x £60ph (private) | £2280 

SpLD teacher 38 school weeks x 3 hrs pw x £60ph (private) | £6840 

Total: £47,780 

Funding:  

Element 1 funding £5000  

Element 2 funding £6000  

Element 3 from the LA paid through the High Needs budget £36,780.00 
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Appendix C2 – SEN Support Operation at School-level 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Univeral cohort Quality First Teaching Progress Concerns 
Cause for Concern protocol 

(SEN) 
YES add to SEN SUPPORT Cohort 

(Dfe K )

Identified 
Disability 

Reasonable 
Adjustments 

Teacher/family meeting
CYP may have  

SEN 
Actions to date evidenced by 

teaching team 

APDR Cycle amended to 
incorporate Report 
Recommendations 

Child Looked 
After status

PEP Agreed plan of action 
SENCO chairs meeting with 

family 
Internal assessments School/family Review

Short term interventions 
overseen by 

Teacher/Pastoral staff 

external Specialist 
assessments commissioned 

SEN SUPPORT Continues Internal assessments

Teacher/family Review
CYP may have  

SEN 

family/school referrral to 
Health Services for 

assesments 

external Specialist 
assessments 

commissioned 

APDR cycles agreed & initiated 

Impact positve - return to 
universal 

family/school referrral to 
Health Services for 

assesments 

School/family Review
APDR Cycle amended to 

incorporate Report 
Recommendations 

SEN indentified ? School/family Review
SEN SUPPORT not achieving optimal 
impact/ SEP requires to be listed on 

EHCP

NO  return to universal SEN SUPPORT Continues
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Appendix C3 – EHCP Operation at School-level 

  
Request to LA for Statutory 

Assessment
CYP EHCP Cohort

Statutory 22 week process request submitted to LA
APDR Cycle amended to incorporate 

EHC Plan provison (Section F) 

6 weeks 

School/family Review

LA agrees to assess LA does not agree to assess 
Family Appeal to the Special Educational Needs and Disability 

Tribunal

6 weeks Statutory Review (Annual or Interim) 

LA agrees to issue an EHCP 
with Higher Needs funding 

attached
SEN SUPPORT Continues LA does not agrees to issue an EHCP 

Family Appeal to the Special Educational Needs and Disability 
Tribunal

Continue cycle of specislits input to 
inform EHC Plan

Review agreed to cease EHCP and return 
to SEN SUPPORT 

Draft/Final issued within 22 
weeks

Internal assessments

Placement agreed (Section i)

external Specialist assessments 
commissioned 

Placement move as required 
for the CYP

family/school referrral to Health 
Services for assesments 

Review agrees for LA to continue to 
maintain the EHCP 



 

 108 

MBA Project: Theory of Change for Equitable Neurodiverse Population Access to Education 

 

 

 

 

Appendix D1 – Existing EHCP data management system at interviewed school setting 
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Appendix E1 – Department for Education spending on SEN management  


