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[bookmark: _Toc207556950]Introduction
The profound disparity in employment rates for Autistic and ADHD individuals highlights a critical, often-overlooked area for intervention. While these individuals possess highly valuable skills, particularly in the tech and data sectors, a significant portion remain unemployed or underemployed. This under-utilisation of human potential stems from an educational and professional landscape that has historically relied on a fixed, one-size-fits-all approach to support. The challenges are particularly magnified for individuals with comorbid Autism and ADHD (AuDHD), whose unique characteristics vary greatly from person to person, rendering rigid support structures largely ineffective.
My personal experience with AuDHD, and the struggles I faced in identifying my own support needs, fuels a strong motivation to be part of a revolution in how neurodivergence is supported. As an Applied Data Science Degree Apprentice, I have witnessed firsthand that the untapped potential within university data is not just a matter of fragmentation; it’s a profound data void. The goal of this research project is not merely to improve current support methods but to fundamentally re-invent the one-size-fits-all model.
This project will investigate the systemic failings of current support systems and champion a more robust, empathetic model. By developing a comprehensive, user-friendly framework for universities, we can transform existing fragmented data from sources like the Higher Education Statistics Agency (HESA) and university-based data, and fill the data void with curated, contextual insights. The ultimate goal is to provide a smart, tailored, and data-informed support strategy that empowers students to feel confident, capable, and truly thrive throughout their educational journey.
[bookmark: _Toc207556951]Background and Literature Review
[bookmark: _Toc207556952]The Macro Problem – Neurodivergent Employment Crisis
Alarmingly, autistic people have the lowest employment rates of any disability group, with just 31% in some form of employment, significantly lower than the 54.7% for disabled people overall[1][2][3]. Individuals with ADHD also face considerable academic difficulties and career instability[4]. This stark disparity represents a significant under-utilisation of human potential, leading to substantial societal and economic costs[5]. These figures drop even lower with comorbid AuDHD disorders[6], despite much of the unemployed neurodivergent population desiring a fulfilling career[7].
[bookmark: _Toc207556953]The Clinical Reality - Comorbidity of Autism and ADHD
A crucial aspect of neurodiversity is the high rate of comorbidity, particularly between autism and ADHD[4]. Research indicates a substantial proportion of autistic individuals also have ADHD, a co-occurrence that significantly impacts an individual's lived experience[6]. The combined characteristics of each comorbid disorder create unique and magnified challenges within a university environment[4]. These challenges are often subtle but profound, making traditional, fixed support systems ineffective for addressing the full spectrum of their needs[8].
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[bookmark: _Toc207487639]Figure 1 – Autism and ADHD Venn Diagram
This makes a "one-size-fits-all" support system designed for just one of these conditions likely to fail. Given this clinical overlap and the compounded challenges, this research project will specifically focus on Autism and ADHD. By addressing the combined needs of these two neurodivergent groups, the proposed data-driven framework can provide a more comprehensive and effective solution for a significant portion of the student population, thereby maximising the project’s impact.
[bookmark: _Toc207556954]The Education Bottleneck – Bridging the Gap to Higher Education
Autistic and ADHD individuals often possess highly valuable skills that are sought after in degree-level professions, particularly in STEM fields such as Data Science or Software Engineering[9]. While autistic individuals may excel in strong logical reasoning, pattern recognition, and attention to detail, individuals with ADHD often demonstrate exceptional creative thinking, the ability to hyperfocus on topics of interest, and an aptitude for innovative, out-of-the-box problem-solving. However, traditional academic settings often prioritise linear thinking and rigid organisational structures, which are misaligned with these neurodivergent strengths, frequently presenting significant challenges and barriers, hindering their ability to thrive[10]. This is underscored by data showing that over 64% of graduates with autism are unemployed 15 months after graduation compared to less than 37% of their neurotypical peers[11]. Similarly, ADHD students face a higher likelihood of academic difficulties, career instability and are less likely to graduate at the same time as their peers.
[bookmark: _Toc207556955]The Industrial Context – UK Higher Education Data Landscape
UK Higher Education institutions are increasingly committed to improving Equality, Diversity, and Inclusion (EDI), and are facing pressure to improve student retention and graduate outcomes[12]. While universities collect vast amounts of student data, including mandated HESA returns, this information is often siloed or lacks the granularity needed for truly proactive and personalised support[8]. This data fragmentation is a systemic problem, as it prevents institutions from seeing a full, holistic picture of a student's journey. Current support mechanisms are frequently reactive, relying on students to disclose and seek help, leading to inefficient resource allocation and missed opportunities for neurodivergent students to thrive.
[bookmark: _Toc207556956]Kondratieff Wave – The Sixth Cycle
The Kondratieff Wave theory describes long-term economic cycles driven by technological revolutions[13]. While the earlier waves were based on innovations like steam power and information technology, the emerging sixth wave centres on psychosocial health and well-being, enabled by technological advancements in biotechnology, AI, and data analytics[14]. This data-driven framework directly aligns with this new era, demonstrating how technology can create proactive frameworks that improve mental health and well-being in an educational context, moving from reactive to preventative care. The projects tools, such as Power BI and machine learning, are the very drivers of this sixth wave, perfectly aligning the project with a focus on holistic, preventative care enabled by technology.
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[bookmark: _Toc207487640]Figure 2 - Kondratieff Wave Theory
[bookmark: _Toc207556957]The Value Proposition
This project seeks to address a critical gap by transforming fragmented data into actionable insights[15]. By doing so, it aims to enable universities to move beyond basic compliance and reactive measures towards a model of proactive, empathetic, and evidence-based support[16]. The ability to understand the specific needs indicated by data will allow institutions to cultivate a learning environment where neurodivergent students feel confident, capable, and genuinely enjoy their educational experience, thereby significantly improving their retention, academic success, and, ultimately, their successful transition into fulfilling employment.
[bookmark: _Toc207556958]The Personal Rationale
As an Applied Data Science Degree Apprentice working within the University’s Management Information Systems Data, with personal experience of neurodivergence, and working with HESA returns and disability data, I possess a unique and informed perspective on both the systemic challenges and the untapped potential within existing datasets to drive meaningful and transformative change in higher education. This project provides a potential framework for improving neurodivergent employability and higher education retention rates by driving a full support system overhaul in education.
[bookmark: _Toc207556959]Research Problem Statement
Currently, UK higher education institutions possess fragmented student data from varying sources, creating an incoherent framework that fails to provide tailored support for neurodivergent students, particularly those with comorbid AuDHD. This prevents the proactive identification of support needs crucial for these students to thrive academically, emotionally, and socially. As a result, it ultimately impacts their education, well-being, and post-graduation employment outcomes.
[bookmark: _Toc207556960]Aim and Objectives
[bookmark: _Toc207556961]Aim
To develop a data-driven framework and a demonstrative, interactive dashboard solution that utilises AI to provide a completely tailored support strategy for neurodivergent students, thereby improving their academic success and wellbeing in higher education.
[bookmark: _Toc207556962]Objectives
The following objectives have been defined as the key work packages for this project:
1. To conceptualise and curate a hypothetical dataset, and to design and implement an Extract, Transform, Load (ETL) pipeline to integrate this data.
2. To apply established AI frameworks to fine-tune a model that identifies patterns and recommends tailored support strategies and compensatory measures.
3. To design and create a user-friendly, interactive dashboard solution using Power BI that effectively presents these AI-curated support strategies.
4. To critically evaluate the developed data-driven framework's potential to enhance proactive support for neurodivergent students and its broader implications for fostering a more inclusive higher education environment.
[bookmark: _Toc207556963]Methodology
[bookmark: _Toc207556964]Research Philosophy and Approach
This research adopts a pragmatic research philosophy, which is well-suited to applied data science projects focused on solving real-world challenges. Pragmatism prioritises the practical implications and utility of the research outcomes, allowing for a flexible integration of diverse methods. The primary research strategy will be Design Science Research (DSR), which guides the creation of innovative 'artifacts' to solve a problem[16].
[bookmark: _Toc207556965]Approach
The research approach will predominantly be deductive, moving from a general understanding of the problem to a specific solution, and will be complemented by inductive reasoning during the exploratory data analysis phase. The methodology will be a mixed-methods approach, involving the systematic collection and analysis of both quantitative and qualitative data.
[bookmark: _Toc207556966]Strategies
[bookmark: _Toc207556967]Literature Review
The literature review is chosen as a primary research strategy because it is the foundational method for identifying the knowledge gap that this project aims to address. This form of document review is essential for systematically identifying the who (key researchers and organisations in the field), the what (the major theories, existing technologies, and current challenges), and the why (the critical research gap that needs to be filled). This strategic approach ensures that the project's aim is well-informed, and its methodology is grounded in a deep understanding of the problem space, thereby validating the project as a necessary and relevant contribution to the field.
[bookmark: _Toc207556968]Data Pipeline and AI Framework Development
This project's core output is a form of data engineering and model prototyping. This strategy is chosen as the most direct method for creating a practical "artifact" to solve a real-world problem. The data engineering component involves designing and implementing the ETL pipeline using SQL to process and structure the data. Simultaneously, the model prototyping component encompasses building the broader system, from the conceptual AI form to the functional Power BI dashboard. This strategy is essential for demonstrating the feasibility and utility of the framework, proving the solution is not just theoretical but functionally achievable[17].
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[bookmark: _Toc207487641]Figure 3 - Data Pipeline Flow Diagram
[bookmark: _Toc207556969]Case Study
A case study is employed as a strategy to effectively demonstrate the project's framework in a practical, contextualised setting. The case study will be a hypothetical scenario modelled on a realistic university, complete with curated data that reflects the statistical and clinical realities of neurodivergent students. This strategy is appropriate because it allows for a focused application of the developed solution, showcasing how the framework and dashboard would function to provide tailored support for different student profiles. By doing so, the case study provides a compelling and visual proof-of-concept for the project's central value proposition.
[bookmark: _Toc207556970]Data Collection, Analysis and Visualisation
This section details the specific methods that will be used to collect, analyse, and present the project's data, ensuring the process is systematic and the findings are clear and actionable.
Data Collection
The project will collect a meticulously curated, hypothetical dataset to serve as the foundation for the framework. 
This data will be collected from two primary sources:
· Quantitative Data: This will be processed alongside the hypothetical narrative data and will include structured numerical data (e.g. age, module grades, attendance percentages).
· Qualitative Data: This will be sourced from a conceptualised communicative AI form, where, hypothetically, a student's conversational messages will be used to capture their lived experience and struggles by allowing them to share their full background. This hybrid approach ensures the data provides a holistic view of the student's profile.
The ETL process will manage the flow of hypothetical data and message log into a structured SQL Server database warehouse from the collection points, making it ready for evaluation.
Data Analysis
Following on from the data integration, the data analysis will be a multi-stage process, leveraging both human-driven analysis and automated AI modelling[21].
1. Exploratory Data Analysis (EDA): The initial stage will involve a human-led EDA using Python and developed by pragmatically integrating established libraries such as Pandas, Scikit-learn, NumPy. This step is crucial for understanding the characteristics, distributions, and interrelationships within the curated dataset. It will help identify initial patterns and ensure the data is prepared for the AI model.
2. AI/ML Modelling: The central component of the evaluation is the application of an AI model. The model’s primary aim is to identify nuanced patterns indicative of specific support needs. The AI will perform a hybrid analysis on the data:
· NLP: The AI will use NLP to analyse the qualitative, narrative data from the communicative AI form. It will extract from the messages key themes, identify specific struggles, and categorise the student's needs.
· Pattern Identification: This qualitative analysis will be combined with the quantitative data. The AI model will apply techniques such as clustering algorithms to group students with similar profiles, and anomaly detection to flag students who might be struggling but whose issues are not yet apparent in their grades or attendance.
The outcome of this evaluation will be a set of recommended support strategies and a statement of compensatory measures for each student.
Data Visualisation
The final step of the data evaluation process is the presentation of the findings as a single, comprehensive and interactive dashboard solution using Power BI. This project's main deliverable will be the tailored dashboard curated support strategy for each individual student. Crucially, to maintain privacy, the dashboard will not display any raw, personal information or conversational messages. Instead, it will present an aggregated and sanitised summary of the key themes and categorised struggles that the AI model has extracted and identified from the student's narrative data, such as "Challenges with Executive Functioning" or "Support Needed for Social Overload," along with the tailored support recommendations. This ensures that the insights are actionable for support staff without compromising the student's privacy.
To demonstrate its efficacy, a few different examples of students with varying neurodivergent profiles will be shown, each with a unique support strategy. The system is designed to be monitored regularly and updated as the student progresses through the university to identify what is working and what isn't, ensuring the support plan remains effective and personalised. Crucially, the AI system will evolve over time by integrating data from regular check-ins with the students, creating a continuous feedback loop that allows the model to refine its recommendations and become more responsive to the dynamic needs of each student. 
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[bookmark: _Toc207487642]Figure 4 - Dashboard Prototype (1)
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[bookmark: _Toc207487643]Figure 5 - Dashboard Prototype (2)

[bookmark: _Toc207556971]Risks and Limitations
The project has been designed with an awareness of potential risks and limitations that could impact its success. A primary external risk is the limited availability of granular data on comorbidity of Autism and ADHD in higher education. This could present challenges in accurately modelling the hypothetical dataset to reflect real-world trends. To mitigate this risk, the project will rely on a wide range of academic research and clinical insights to inform the data curation process. The project has two main internal limitations. Firstly, the use of a hypothetical dataset means the project can only serve as a proof of concept and its findings cannot be directly generalised to real-world scenarios. This limitation will be addressed by meticulously documenting the data curation process, allowing for the framework to be easily adapted and tested with live data in future research. Secondly, a significant technical limitation is the complexity of the Natural Language Processing (NLP) model for the communicative AI form. Unforeseen difficulties may arise in accurately interpreting nuanced qualitative data. To mitigate this, the project will leverage established NLP libraries rather than building from scratch. If challenges persist, the scope of the NLP analysis can be narrowed to focus on extracting key themes rather than complex sentiment, ensuring the project's core functionality remains intact.
[bookmark: _Toc207556972]Ethical Considerations
Given the inherent sensitivity of student data, data privacy and security will be paramount[18]. For this research proposal, all student data, including the messages from the communicative form, will be hypothetical, simulated and anonymised data, ensuring no real personal data is processed minimising the risk of any harm to both the university and the researcher. 
The project acknowledges the inherent risk of algorithmic bias when developing AI models, particularly with sensitive demographic data.[19] Mitigation strategies will include rigorous testing for bias and employing explainable AI (XAI)[20]. A core ethical consideration is to ensure the framework empowers students and support staff rather than categorising or stigmatising neurodivergent students. All insights will be presented in an aggregated and anonymised manner, avoiding the display of individual student data in a way that could lead to misinterpretation. The dashboard's design ensures that it only presents a summary of struggles and a statement of reasoning, without ever showing the private data that informed its recommendations.
[bookmark: _Toc207556973]Validity, Reliability and Generalisability
The project has been designed with careful consideration of its methodological rigor to ensure the results are valid, reliable, and applicable to a wider context.
· Validity: The validity of this project rests on its design as a proof-of-concept. The project's methodology is a valid way to investigate the problem of fragmented student support because it uses a framework based on factual, publicly available data and established research on neurodiversity. 
· Reliability: The reliability of the project is assured through the systematic documentation of its methodology. The data curation process, ETL pipeline, and AI model development will be meticulously documented. This level of transparency ensures that if another researcher were to follow the exact same steps, apply the methodology to the same curated dataset, and use the same libraries, they would be highly likely to achieve the same results. 
· Generalisability: While the project's use of hypothetical data limits its ability to be generalised to a specific, real-world population, the framework and methodology are highly generalisable. The core principles of the project are applicable to a wide range of situations and very adaptable.  
[bookmark: _Toc207556974]Project Planning and Resources
[bookmark: _Toc207556975]Project Timeline
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[bookmark: _Toc207487644]Figure 6 - Gantt Chart
[bookmark: _Toc207556976]Resources and Materials
The project has been designed with resource feasibility in mind leveraging a cohesive Microsoft technology stack.
Software and Frameworks: 
The project will utilise a suite of professional and open-source software. 
· Microsoft SQL Server for data warehousing.
· SQL Server Integration Services (SSIS) for the ETL process.
· Power BI for data visualisation and dashboard development. 
· Python (e.g. Pandas and Scikit-learn) for analytical processes. 
· Azure Bot Service and Azure Cognitive Services for NPL. 
Data:
The data for this project will be entirely hypothetical and meticulously curated.
Hardware: 
· Primary hardware
· Microsoft Surface Laptop 7th Edition
· Snapdragon(R) X 10-Core X1P64100 @ 3.40 GHz multi-core processor and 16GB of RAM 
· 512GB SSD 
· Cloud Based
· Microsoft Azure
Academic Resources: 
· Sources
· University library databases
· IEEE Xplore
· PubMed Central
· Autistica
· National Autistic Society
· Government Organisations
· HESA
· Office of National Statistics
· Research
· Academic Literature
· Industry Reports
· Public Statistics
· Reports 
Budget: 
The project requires a minimal financial budget and is considered financially viable and zero-cost.
[bookmark: _Toc207556977]Project Impact and Further Development
[bookmark: _Toc207556978]Industrial Impact
This project has the potential to offer a transformative support system for Higher Education Institutions. By creating a data repository of key themes and patterns related to neurodivergent struggles, the framework provides a deeper understanding of the challenges students face. This enables a fundamental shift from a reactive to a proactive support model, where interventions are tailored to a student's unique needs before issues escalate. The system could significantly improve student retention, academic performance, and post-graduation career prospects for neurodivergent individuals by providing a holistic approach, especially where conditions are fluctuating.
[bookmark: _Toc207556979]Wider Context
On a broader scale, this data-driven framework serves as a vital model for other organisations, including corporations, colleges, and schools, that are seeking to create more inclusive, understanding and supportive environments. The framework's core methodology could also be adapted for use within the NHS[22]. With professional medical oversight, the system could assist in the assessment of mental health and ongoing support needs, tailoring its processes to how conditions present in different people, moving beyond the limitations of a one-size-fits-all approach.
[bookmark: _Toc207556980]Limitations
The primary limitation of this project is the use of hypothetical data. As a proof-of-concept, its findings are not generalisable and cannot be applied directly to a real-world scenario without further validation. This requires the framework to be thoroughly documented to ensure it can be replicated in future research.
[bookmark: _Toc207556981]Further Research
The project lays a solid foundation for a variety of future research opportunities. A direct next step would be to conduct a pilot study using a university's live, anonymised. Additionally, the framework could be expanded to include other neurodivergence types, such as dyslexia, bipolar disorder, and anxiety disorders, for a more comprehensive solution. Future research could also explore how the framework could be adapted to provide proactive support in other industries, such as corporate settings or vocational training, and investigate its adaptation to suit NHS mental health protocols such as assessment and support.
[bookmark: _Toc207556982] Personal Reflection
Tackling this research proposal has been a deeply enriching experience, offering insights that go far beyond the technical skills of data science. The process of scoping this project has been a masterclass in the art of research design. I've learned how to critically evaluate existing literature, identify a clear problem statement, and construct a logical methodology to address it. This process has taught me to think critically about data not just as numbers, but as a resource that must be curated ethically and purposefully.
My personal connection to neurodiversity has been a primary motivator. As an autistic and ADHD individual, I have struggled through my learning journey, often finding it difficult to recognise the support I truly need. I've seen firsthand how the traditional support system has always been a fixed space, which fails to account for the unique characteristics and needs that vary from person to person. This has driven me to approach this project as a genuine attempt to be part of a revolution in the way we support and enhance people's potential through "out-of-the-box" thinking.
As I look ahead to my final year, I feel a sense of both excitement and determination. The anticipated challenges in designing a communicative AI form are significant. However, the work I've done to mitigate these risks and build a robust, ethical framework has given me the confidence to tackle them head-on. This project is a chance to apply my skills to a meaningful purpose, and I am confident that the lessons learned will serve as a solid foundation for my work.
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