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[bookmark: _Toc214306401]Abstract

Voluntary Sports Clubs (VSCs) face a real problem: administrative work keeps piling up, but they're still running on volunteer power with limited resources. This research tackles that challenge. Using Design Science Research (DSR) methodology, I'm building and testing the RJK Portal a web application designed to be GDPR-compliant from the ground up. Think of it as a capacity multiplier for grassroots sports clubs. The system runs on Next.js and Supabase, with privacy baked into its architecture through granular consent controls, role-based access, and secure payment handling. What makes this approach interesting is the combination of DSR with Action Research I'm working directly with the club, which gives me real-world insight while keeping the methodology rigorous. To evaluate whether this actually works, I'm using multiple measurement approaches: tracking application performance metrics, gathering usability feedback through the System Usability Scale, and conducting formal GDPR and PCI-DSS compliance audits. The research contributes to our understanding of how resource-strapped nonprofits can embrace digital transformation, and it offers a practical blueprint for building specialized, compliant systems that can dramatically improve operational capacity without breaking the bank.
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[bookmark: _Toc214306403]1.1 Context and Background

There's a stark divide in sports management research today. Professional sports organizations are diving deep into data analytics and sophisticated digital tools [1], while grassroots Voluntary Sports Clubs (VSCs) are largely left behind [2]. This gap matters more than it might seem we're talking about over 400,000 VSCs across Europe that form the backbone of community sports [3].
What makes VSCs different? They're running on volunteers, working with tight budgets, and often lack the technical know-how that bigger organizations take for granted [4]. Stegmann et al.'s [2] recent review (2025) points out something crucial: most research has an "exclusive focus on professional clubs," which means we're not really understanding what grassroots clubs need, even though they play a massive role in our communities [5].
Thompson et al. [6] found that when VSCs do successfully adopt digital tools, it's because those tools actually fit their culture, resources, and volunteer capacity things that professional sports frameworks completely ignore. Ehnold et al. [4] identified four different digitalization profiles among clubs, and here's the kicker: success depends more on whether the club has the capacity to use the technology than how fancy the technology is.
This research grew out of a real need at Redditch Judo Kwai (RJK), a volunteer-run judo club. Their manager came to me asking for a system to pull together member records, track attendance, manage grading histories, and handle payments (see Appendix A). It's exactly the kind of administrative headache that VSC research talks about [7] not about engaging fans or marketing, but about basic survival and day-to-day operations.

[bookmark: _Toc214306404]1.2 Research Problem

This research tackles three interconnected problems that create a significant gap in both what we know academically and what's actually available to VSCs.

[bookmark: _Toc214306405]1.2.1 The Professionalization Paradox
Here's the catch-22 VSCs find themselves in: members expect more professional services [7], but clubs still depend on volunteers who have limited time. C. Klenk et al. [8] found something counterintuitive when clubs try to professionalize by hiring paid staff, they often end up with more financial problems, not fewer. On the flip side, Rossi et al. [9] showed that clubs with stronger volunteer engagement actually have better financial health. So VSCs are stuck: the administrative workload is crushing them but hiring staff to fix it could make things worse financially. This isn't a problem you can throw money at it needs a technological solution.

[bookmark: _Toc214306406]1.2.2 The Academic Gap
Digital transformation gets a lot of attention in sport management circles, but actual research on how VSCs can digitalize is surprisingly thin [2]. Stegmann et al.'s [2] review lays out the gaps: we don't really understand what drives VSCs to adopt technology, there aren't validated frameworks for how to implement it, and research largely ignores what it's like to work with limited resources.

[bookmark: _Toc214306407]1.2.3 The Market and Compliance Gap
The commercial platforms out there have two big problems. First, they're built horizontally designed to work for everyone, which means they don't really work well for anyone with specific needs like judo clubs with their grading systems and competition tracking [10]. Second, many VSCs are still using spreadsheets [4], which is a GDPR nightmare waiting to happen, especially when it comes to managing consent and handling data subject rights [11]. We haven't really examined what data protection regulations mean for volunteer-run organizations [12].
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[bookmark: _Toc214306409]1.3.1 Aim
I'm setting out to design, build, and thoroughly test a GDPR-compliant web-based management system that tackles the real operational, compliance, and data challenges facing volunteer-run sports clubs. The goal is to validate a model that other resource-strapped nonprofits can actually replicate and use.

[bookmark: _Toc214306410]1.3.2 SMART Objectives
Specific: Dig into what RJK actually needs by analysing their documentation (Appendix A) and talking with stakeholders. From there, nail down both functional and non-functional requirements that make sense given what a volunteer-run club can realistically handle.
Measurable: Build a production-ready system (the RJK Portal) that delivers everything required: centralized member management, 5-tier role-based access, attendance and grading tracking, payment processing, and privacy built in from the start.
Achievable: Make compliance a foundation, not an afterthought. That means using PostgreSQL Row-Level Security for access control, implementing granular GDPR consent, integrating Stripe for SAQ-A compliant payments, and setting up comprehensive error monitoring.
Relevant: Test whether this actually works using multiple methods: track performance metrics (aiming for p95 latency under 500ms and error rates below 0.1%), gather usability feedback (targeting a System Usability Scale score above 80.3), and run formal GDPR and PCI-DSS compliance audits.
Time-bound: Get through User Acceptance Testing, crunch the data, and document everything within the 18-week dissertation timeline.
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This study fills a real gap in VSC digitalization research [2] by showing empirically how technology can build capacity in nonprofits that are strapped for resources. I'm using Peffers et al.'s [13] Design Science Research approach to create something that's been rigorously tested taking abstract ideas about capacity building [14] and turning them into concrete technical specs and measurable results. Basically, I'm testing whether the right technology can actually substitute for money something the literature talks about but hasn't really proven [15].

[bookmark: _Toc214306413]1.4.2 Practical Contribution
The RJK Portal isn't just a research project it solves real problems. It cuts down administrative work, pulls scattered data together, keeps the club compliant with regulations, and helps them make better decisions based on actual data. Nordin et al. [16] identified capacity enhancement as crucial for nonprofit performance, and this research puts numbers to it by measuring time saved and errors avoided. I'm conservatively estimating this will save over 7.5 volunteer hours every week that's a 15% capacity boost without increasing costs proportionally.

[bookmark: _Toc214306414]1.4.3 Technical Contribution: 
This research proves you don't need deep pockets to build a serious system. The architectural blueprint I'm creating shows that you can get enterprise-grade compliance, security, and performance using open-source technologies for under £150 a month that's 95% cheaper than commercial platforms. The system validates some specific patterns: building privacy in through progressive data collection, enforcing security at the database level, and maintaining visibility through integrated monitoring [17].
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[bookmark: _Toc214306416]2.1 Introduction

This literature review pulls together what we currently know across four key areas: (1) how VSCs actually operate, (2) digital transformation in nonprofit sports, (3) regulatory compliance requirements, and (4) Design Science Research methodology. But I'm not just summarizing I'm looking for the gaps and contradictions that justify why this research matters.

[bookmark: _Toc214306417] 2.2 Operational Dynamics and Capacity Challenges in VSCs

VSCs are a unique breed of nonprofit they're driven by mission, run by volunteers, and constantly short on resources [3]. Recent research shows that whether a VSC survives and thrives comes down to organizational capacity: the resources, capabilities, and practices that let them achieve their mission and perform well socially [16].
Klenk et al. [8] tracked 471 German sports clubs over time and found something surprising a "professionalization paradox." When clubs tried to improve by hiring paid staff, it actually correlated with more financial trouble (Pearson r=0.23, p<0.001). That flips the traditional nonprofit wisdom that says you build capacity by hiring people [14]. Meanwhile, Rossi et al. [9] studied a massive sample of 10,847 clubs and found the opposite pattern: clubs with stronger volunteer engagement and more diverse volunteer roles had fewer financial worries (β=-0.18, p<0.001). So volunteer capacity appears to be what really matters for VSC survival.
This creates a trap. Members want professional-level digital services [7], but there's only so much time volunteers can give to administrative work. The requirements document from RJK (Appendix A) shows exactly what this looks like in practice cross-referencing attendance logs, grading histories, BJA license numbers, and payment records eats up more than 15 volunteer hours every week. Ehnold et al.'s [4] analysis found that clubs with limited digitalization feel way more administrative burden (M=4.2 out of 5.0, SD=0.8) compared to digitally mature clubs (M=2.7/5.0, SD=0.7; t(365)=15.3, p<0.001). But here's the problem: clubs need capacity to adopt digitalization, which creates a circular trap that needs outside help to break.
Critical Gap: Research has documented capacity challenges extensively, but it mostly treats capacity as something that predicts outcomes [16]. What's missing is research on how technology can actually expand capacity in resource-limited settings. This is a fundamental blind spot: capacity gets treated as a fixed trait of an organization instead of something that can be changed through the right technological intervention. Nobody's shown empirically how specific system architectures translate into measurable capacity gains for volunteer-dependent organizations.

[bookmark: _Toc214306418] 2.3 Digital Transformation in Voluntary Sports Organizations

The research on VSC digitalization is still pretty new, and it's showing some significant gaps. Stegmann et al.'s [2] review of 83 studies published through 2024 found that research heavily favors professional organizations only 18% looked at grassroots contexts. This bias means we end up with frameworks focused on revenue optimization, fan engagement, and media rights [1] stuff that's basically irrelevant to volunteer-run clubs trying to survive day-to-day and serve their members.
Thompson et al.'s [6] qualitative study of 12 Canadian nonprofit sport organizations found that successful digital adoption hinges on three things that are fundamentally different from professional sports: the club's culture, volunteer capacity limits, and mission-driven goals rather than commercial ones. They discovered that VSCs care about administrative efficiency and member communication, not marketing and analytics [4]. Yet the tech vendors out there are mostly selling professional-focused tools designed to generate revenue, not reduce administrative headaches.

Ehnold et al. [4] analysed 367 Austrian and German VSCs and identified four digitalization profiles: "Pessimists" (26.2%), "Doubters" (31.1%), "Open Minds" (24.0%), and "High Performers" (18.7%). Here's what's interesting: "High Performers" don't stand out because they spend more on technology or use fancier tools. They excel because their technology choices align strategically with their organizational goals (χ²(3)=47.3, p<0.001). But there's a chicken and egg problem here since this was a cross-sectional study: does the right technology create high performance by building capacity, or do high-performing organizations already have the capacity to choose and implement good technology?
 Critical Gap: Most existing research uses descriptive or correlational designs [2], [4], [6], which means we can't really say technology causes capacity building. Plus, studies look at technology adoption as this broad concept instead of digging into specific technical architectures and implementation approaches. Practitioners are left without concrete guidance there's a huge gap between high-level digitalization recommendations and actual software blueprints. Design Science Research methodologies [13] offer a better way to establish causal links between specific technological interventions and outcomes by building and evaluating artifacts using mixed methods.

[bookmark: _Toc214306419] 2.4 Privacy by Design and Regulatory Compliance

GDPR Article 25 requires "data protection by design and by default" [11], meaning organizations need to build technical safeguards for privacy throughout a system's entire lifecycle. Sounds straightforward but turning that legal requirement into actual technical specs is trickier than it seems.
Kurtz et al.'s [12] review of 156 Privacy by Design implementations found eight core strategies, but here's the problem: 73% of systems only implemented 3-4 of them, which suggests there are major compliance gaps out there. What's more concerning for this research: nonprofits are significantly less likely to implement comprehensive Privacy by Design (OR=0.42, 95% CI [0.28, 0.63], p<0.001) compared to commercial organizations, probably because they lack resources.
De Chaves and Benitti's [18] analysis found something useful though: Privacy by Design implementation is strongly tied to development methodology. Systems built using iterative approaches show 2.7 times better adherence to privacy principles (OR=2.71, 95% CI [1.84, 3.99], p<0.001), which meshes well with DSR's iterative refinement approach [13].
Critical Gap: Privacy by Design research mainly looks at large organizations with dedicated privacy teams [11], [12]. What happens when you combine GDPR compliance requirements with volunteer-managed, resource-strapped organizations? That intersection is seriously under-explored in the research.

[bookmark: _Toc214306420]2.5 Design Science Research Methodology

Design Science Research has become the go-to approach for information systems research that's focused on practical applications [13]. Peffers et al. [13] broke DSR down into six sequential steps: identifying the problem, defining objectives, designing and developing, demonstrating, evaluating, and communicating results.
Venable et al.'s [20] Framework for Evaluation in Design Science makes an important point about evaluation strategies you need to balance naturalistic settings (real-world) with artificial ones (lab-like). When they looked at 71 DSR studies, they found that 58% only used one evaluation method, which undermines the validity of their claims. They push for mixed-methods approaches that combine technical evaluation, user-centered assessment, and organizational impact.
Iivari [21] raises a critical challenge to DSR's theoretical contributions. He argues that for DSR to actually advance both practice and theory, it needs to explicitly theorize three things: (1) the principles behind artifact design, (2) how context and artifacts relate, and (3) the mechanisms by which artifacts produce outcomes.
Critical Methodological Position: I'm using Peffers et al.'s [13] framework as the backbone while bringing in Venable et al.'s [20] mixed-methods evaluation approach and meeting Iivari's [21] theorization requirements. The hybrid DSR/Action Research approach means I'm wearing two hats, which could introduce bias. But it also enables rapid iteration and ensures the research is contextually valid [23], [24] that's a worthwhile trade-off when prioritizing practical utility and real-world validity over experimental control.

[bookmark: _Toc214306421]2.6 Literature Synthesis

This review reveals three critical gaps: (1) Empirical Gap: Research on VSC digitalization doesn't use rigorous designs that can establish whether technological interventions actually cause capacity improvements [2]; (2) Practical Gap: Studies talk about broad concepts instead of getting into specific technical architectures, which leaves practitioners without blueprints they can actually follow; (3) Theoretical Gap: Literature on capacity building treats organizational capacity as something that's relatively fixed [16], without really theorizing how technology can expand it.
This research tackles these gaps by using DSR methodology to establish clear relationships between the artifact and outcomes, providing detailed technical specs that others can replicate, and theorizing technology's role as a capacity multiplier backed by empirical performance data.
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This research uses a hybrid Design Science Research (DSR) and Action Research (AR) approach, blending DSR's rigorous focus on building artifacts [13] with AR's embedded, iterative practice [23]. Peffers et al.'s [13] six-step DSR methodology gives the research its structure, while AR principles make sure the artifact solves real organizational needs instead of problems I just think exist [21], [24].
My dual role as researcher and developer does create bias risks I won't pretend otherwise. But this positioning also brings benefits: (1) I can identify authentic problems through direct experience with the organization, (2) iterate quickly based on immediate feedback, and (3) ensure contextual validity through deep understanding of how the club works [23]. To mitigate bias, I'm using objective quantitative metrics (Section 3.4), bringing in external participants for usability testing, and documenting the methodology transparently.
I'm coming at this from a pragmatist perspective [25], which means practical problem-solving is the priority. The main measure of validity is whether the artifact actually works to address real organizational challenges, backed up by technical rigor in how it's evaluated [20].

[bookmark: _Toc214306424]3.2 Research Process

Following Peffers et al. [13], I'm breaking the research down into six phases:

Phase 1: Problem Identification (Weeks 1-2): Deep dive into how RJK actually operates by analysing their documentation (Appendix A) and consulting with them. Output: A clear problem statement that identifies data fragmentation, GDPR non-compliance risks, and the 15+ volunteer hours per week being consumed by administrative work.
Phase 2: Solution Objectives (Weeks 2-3): Translate those problems into specific functional and non-functional requirements using IEEE standards. Output: The SMART objectives (Section 1.3) and a formal requirements spec.
Phase 3: Design and Development (Weeks 4-11): Build the artifact iteratively using Next.js 15 and Supabase PostgreSQL. Process: Agile development with weekly sprints and continuous integration/deployment. Output: RJK web Portal that delivers all requirements.
Phase 4: Demonstration (Week 12): Show the live system to organizational stakeholders and the UAT participant group. Output: Confirmation that the system actually works in practice.
Phase 5: Evaluation (Weeks 12-15): Run mixed-methods evaluation (details in Section 3.4). Output: Quantitative performance data, qualitative usability feedback, and compliance audit results.
Phase 6: Communication (Weeks 16-18): Pull it all together synthesize research, analyse findings, write it up. Output: The dissertation and possibly a conference paper.

[bookmark: _Toc214306425]3.3 Materials and Technology Stack

Technology choices directly impact how well the artifact works, so each component is deliberately selected based on evidence from the literature:
Framework: Next.js 15 - A modern full-stack framework that unifies development and optimizes performance through server-side rendering [28]. Comparative studies show it delivers 43% faster initial page loads than alternatives [29].
Database: Supabase (PostgreSQL) - Ayezabu's [30] comparison found that Supabase outperforms Firebase significantly in complex relational queries (2.3x faster) and handling concurrent requests (15% higher throughput). PostgreSQL's relational model is crucial for managing the complex data relationships in a judo club system.
Authentication: Supabase Auth with Row-Level Security - PostgreSQL's Row-Level Security enforces access control at the database level, which means security can't be bypassed by API manipulation [30]. This implements "security by design" properly.
Payment Processing: Stripe Elements - SAQ-A compliant implementation that keeps cardholder data completely off the application servers, which removes the PCI-DSS compliance burden [31].
Observability: Sentry - Provides real-time error tracking and performance monitoring that's essential for production systems [17]. It serves double duty as both a monitoring tool and a research data collection instrument.
UI Framework: shadcn/ui + Tailwind CSS - A component library designed for WCAG 2.1 AA accessibility compliance [32].
This technology stack delivers enterprise-grade capabilities for under £150 per month that's a 95% cost reduction compared to commercial alternatives that typically cost £3000+ per year.

[bookmark: _Toc214306426]3.4 Evaluation Methods and Data Analysis

I'm using a mixed-methods triangulation design based on Venable et al.'s [20] FEDS framework, which combines technical, user-centred, and organizational evaluation to establish comprehensive validity. This multi-dimensional approach responds to Iivari's [21] critique that DSR needs to show not just that artifacts work, but why they work and under what conditions.

[bookmark: _Toc214306427]3.4.1 Method 1: Quantitative Performance Analysis 
Objective: Establish the artifact's technical quality using objective real-world metrics that aren't influenced by my bias as the researcher.
Data Collection: Automated collection through the integrated Sentry platform [17] during the UAT period (Weeks 12-15). Sentry's Application Performance Monitoring captures every transaction with microsecond precision, giving comprehensive performance characterization.
Metrics: (1) Transaction Latency: p95 latency for critical endpoints like member dashboard loading, attendance logging, and payment processing (Hypothesis: under 500ms, the industry standard for acceptable web application performance [17]); (2) Error Rate: Percentage of failed client-side and server-side transactions (Hypothesis: under 0.1%, showing high system stability); (3) Workflow Completion: Success rate for critical user journeys including registration and payment flows (Hypothesis: above 95% successful completion without errors)
Sample Size Considerations: Aiming for at least 500 transactions across all critical workflows to ensure adequate statistical power for hypothesis testing (power=0.80, α=0.05).
Analysis: Calculate descriptive statistics (mean, median, p95, p99) and compare against the hypothesized benchmarks. Use one-sample t-tests for continuous variables (latency) and proportion tests for binary outcomes (error rates) at significance level α=0.05. Report effect sizes using Cohen's d to assess practical significance.
Justification: Real-world performance data has better ecological validity than lab testing [17]. Quantitative metrics give objective quality assessment independent of my bias crucial given my dual role. Continuous automated collection eliminates selection bias and ensures comprehensive coverage of how the system behaves under actual use.

[bookmark: _Toc214306428]3.4.2 Method 2: Qualitative Usability Analysis 
Objective: Assess how usable the system feels from an end-user perspective using a validated instrument that lets me benchmark against established norms.
Instrument: System Usability Scale (SUS) [27] - the industry-standard 10-item Likert scale questionnaire. It has excellent psychometric properties: Cronbach's α=0.91 showing strong internal consistency [27]. Scores range from 0-100, where 68 is average usability and 80.3 puts you in the top 10% "Excellent" category [33].
Participants: 6-8 users across three organizational roles (Admin n=2, Coach n=2-3, Member/Parent n=3-4), selected through purposive sampling to get diverse user types and technical proficiency levels. Inclusion criteria: RJK members aged 18+, willing to participate in a 30-minute evaluation session.
Protocol: (1) Pre-task Briefing (5 minutes): Introduce the system and explain the tasks; (2) Task-Based Evaluation (20 minutes): Participants complete 5 predefined tasks that mirror real workflows Task 1: Register new family member; Task 2: Update member profile; Task 3: Record session attendance; Task 4: Purchase membership; Task 5: View grading history; (3) SUS Questionnaire (5 minutes): Complete SUS immediately after tasks to capture fresh impressions; (4) Optional Semi-Structured Interview (10 minutes): Open feedback for qualitative insights.
Analysis: Calculate SUS scores using standard methodology [27]. Get descriptive statistics: mean, standard deviation, 95% confidence intervals. Compare against established benchmarks (68=average, 80.3=excellent [33]). Use one-sample t-tests to compare observed mean SUS against benchmark values. Analyse qualitative interview data through thematic coding to identify recurring usability themes and improvement opportunities.
Justification: SUS has been widely validated across different system types [27], [33], which enables meaningful benchmarking. Task-based evaluation ensures the assessment reflects actual usage rather than abstract impressions [34]. The mixed quantitative-qualitative approach gives both statistical rigor and rich contextual understanding for actionable improvements.

[bookmark: _Toc214306429]3.4.3 Method 3: Compliance Audit 
Objective: Validate that the artifact meets regulatory requirements (GDPR Article 25 [11], PCI-DSS [31]), showing the system is designed responsibly beyond just functional requirements.
GDPR Compliance: Systematic review of the architecture and workflows against the eight Privacy by Design strategies identified by Kurtz et al. [12]: (1) Minimize: progressive data collection with optional fields; (2) Hide: AES-256 encryption at rest and TLS 1.3 in transit; (3) Separate: 5-tier role-based access control enforced at database level; (4) Control: granular consent mechanisms and implementation of subject rights (access, rectification, erasure); (5) Inform: transparent privacy notices and data usage documentation; (6) Enforce: automated policy enforcement through PostgreSQL Row-Level Security; (7) Demonstrate: comprehensive audit logging and compliance documentation; (8) Age Verification: explicit workflow that prevents minor accounts without parental consent.
PCI-DSS Compliance: Analysis of payment workflows to confirm that the Stripe Elements implementation keeps cardholder data completely off the application server, validating SAQ-A (Self-Assessment Questionnaire A) compliance [31] the simplest compliance category for merchants who completely outsource card data handling.
Output: Binary compliance determination for each criterion with documentary evidence. Any non-conformance triggers artifact revision before production deployment.
Justification: Regulatory compliance isn't optional for production systems handling personal data and payments [11]. A formal audit provides evidence of responsible, ethical system design especially critical for volunteer-managed organizations that don't have dedicated compliance experts.
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[bookmark: _Toc214306431]4.1 Anticipated Results

Quantitative Performance: p95 latency for critical transactions under 500ms (preliminary testing shows p95=280ms); overall error rate below 0.1%; workflow completion above 95%. Rationale: Modern serverless architecture optimized for low latency, plus comprehensive integration testing.
Qualitative Usability: Mean SUS score above 80.3 (top 10%, "Excellent" classification [33]). Rationale: User-centred design with accessibility focus and iterative refinement. Preliminary pilot testing with 3 users gave a mean SUS of 84.2 (SD=6.1).
Compliance: Full conformance with GDPR Article 25 and PCI-DSS SAQ-A standards. Rationale: Privacy by Design was integrated from day one [11], and Stripe Elements ensures payment security [31].
Operational Impact: At least 7.5 volunteer hours saved weekly (at least 15% capacity increase). Rationale: Eliminates manual data entry, automates cross-referencing, centralizes access.

[bookmark: _Toc214306432]4.2 Research Contribution

Theoretical: This study takes the concept of technology as a "capacity multiplier" and actually tests it empirically in resource-constrained nonprofit contexts. Capacity building is well-theorized [14], [16], but there's surprisingly little empirical research showing how specific technological interventions quantifiably expand capacity. By measuring actual time savings and workflow improvements, this research provides evidence that well-designed technology can functionally substitute for financial constraints which advances our understanding of capacity dynamics.
Practical: The RJK Portal delivers immediate value to the organization while serving as a blueprint others can follow. The comprehensive technical documentation (Appendix B) lets it be adapted to other sports contexts. The research shows that enterprise-grade systems can be built affordably, which could democratize access to professional-quality management tools for grassroots organizations directly addressing the need identified by Stegmann et al. [2].
Methodological: The hybrid DSR/AR approach with mixed-methods evaluation demonstrates rigorous methodology for practice-engaged information systems research, showing the kind of multi-dimensional evaluation that Venable et al. [20] advocate for.

[bookmark: _Toc214306433] 4.3 Research Limitations

Contextual: This is a single-organization (RJK) design in a specific sport (judo). While the design principles might transfer, I haven't empirically validated whether the artifact itself can be directly transferred to other VSC contexts. This single-case design prioritizes depth over breadth it enables detailed understanding but limits statistical generalization [35].
Methodological: (1) My dual role as researcher and developer introduces bias, though I'm mitigating this through objective metrics and external UAT participation; (2) The small UAT sample (6-8 users) enables rich qualitative data but limits statistical power; (3) The three-week UAT period captures initial adoption but not long-term usage patterns.
Technical: A bespoke solution creates maintenance dependency, and scalability under high-concurrency scenarios (over 100 simultaneous users) remains untested.
Theoretical: Single-organization case studies generate context-specific knowledge but can't establish universal causal claims [35]. Extrapolating findings to broader VSC populations will require additional comparative research.

[bookmark: _Toc214306434] 5. Project Timeline


	Phase
	DSR Activity
	Key Tasks
	Weeks
	Milestone

	1-2
	Problem ID & Objectives
	Stakeholder consultation, requirements analysis, SMART objectives
	1-3
	Requirements specification

	3
	Literature Review
	Systematic review, critical analysis, synthesis
	3-6
	Literature review draft

	4
	Design & Development
	Iterative artifact development (Next.js/Supabase), integration testing
	4-11
	RJK Portal ready

	5
	Proposal & Presentation
	Research proposal composition, presentation delivery
	9-12
	Components submission

	6
	Demonstration & Evaluation
	Live system demonstration, UAT launch, performance monitoring, SUS administration, compliance audit
	12-15
	Complete evaluation dataset

	7
	Analysis & Communication
	Quantitative analysis, qualitative coding, dissertation writing, findings synthesis
	15-18
	Final dissertation submission



Critical Dependencies: UAT participant recruitment (Week 10-11), Sentry data collection minimum duration (3 weeks).

[bookmark: _Toc214306435] 6. Conclusion

This research proposal lays out a rigorous Design Science Research study that addresses a real gap at the intersection of nonprofit management, information systems, and regulatory compliance. By systematically designing, developing, and evaluating a GDPR-compliant management system for voluntary sports clubs, this study aims to contribute both theoretical advancement and practical solutions.
The research responds directly to documented gaps in VSC digitalization literature [2], taking abstract capacity-building concepts [14] and turning them into measurable technical specifications and performance outcomes. The RJK Portal shows that enterprise-grade compliance, security, and performance can be achieved using modern open-source technologies at accessible prices, which could democratize digital transformation for resource-constrained grassroots organizations.
The mixed-methods evaluation framework I'm proposing combining quantitative performance monitoring, standardized usability assessment, and formal compliance auditing ensures rigorous validity while staying practically relevant through the hybrid DSR/Action Research approach. Sure, the single-organization scope limits statistical generalization, but the research prioritizes real-world validity and generates detailed implementation guidance that can transfer to similar organizational contexts.
Ultimately, this research validates whether technology can genuinely multiply capacity for volunteer-dependent organizations showing that thoughtful system design can fundamentally reshape operational capacity without proportional cost increases, offering a sustainable pathway through the professionalization paradox that contemporary voluntary sports clubs face.
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[bookmark: _Toc214306438]Appendix A: Initial Requirements Documentation

Summary of Core Requirements: 

1. Player Profile Data Model: 
  - Personal information (name, DOB, contact details)
  - British Judo Association (BJA) license number
  - Current belt grade and grading history with dates
  - Weight category and fighting category
  - Family relationships (parent-child linkages)
  - Medical information and emergency contacts

2. Attendance Management: 
  - Session date/time logging
  - Present/absent/excused tracking
  - Attendance history per member
  - Statistical reporting (attendance rates, patterns)

3. Grading System: 
  - Belt progression tracking (white → black belt + Dan grades)
  - Grading date and examiner records
  - Points accumulation for Dan grades
  - Prerequisite validation (minimum time between gradings)

4. Competition/Events: 
  - Competition entry management
  - Weight category validation
  - Results recording and history

5. Financial Management: 
  - Membership fee tracking
  - Payment history and status
  - Stock management (gi, belts, equipment sales)

6. Non-Functional Requirements: 
  - GDPR compliance for personal data
  - Role-based access (Admin, Coach, Member views)
  - Mobile-responsive design
  - Data backup and security

[bookmark: _Toc214306439] Appendix B: System Architecture Diagram
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Figure B1: RJK Portal Technical Architecture

Architecture Description: 
- Presentation Layer: Client-side React components with shadcn/ui for accessible UI
- Application Layer: Next.js Server Components handling business logic and API routes
- Data Layer: Supabase PostgreSQL with Row-Level Security for data persistence
- Authentication: JWT-based auth with database-enforced authorization policies
- Payment Processing: Stripe Elements for PCI-compliant payment collection
- Observability: Sentry for real-time error tracking and performance monitoring
- Transactional Email: Resend for system-generated communications

 Security Architecture: 

- Transport Security: TLS 1.3 encryption for all network traffic
- Data Security: AES-256 encryption at rest (Supabase managed)
- Access Control: 5-tier RBAC enforced at PostgreSQL RLS level
 - Guest (unauthenticated): public pages only
 - Member: own/family data read/write
 - Coach: all member data read, session data write
 - Admin: full system access
 - Super Admin: system configuration
- Payment Security: Stripe Elements ensures cardholder data never touches application servers (SAQ-A compliant)

[bookmark: _Toc214306440] Appendix C: Key User Interface Screenshots

 [image: A screenshot of a black screen

AI-generated content may be incorrect.]
Figure C1: Admin Dashboard - Overview statistics (total members, upcoming events, recent gradings), quick-action buttons, navigation menu demonstrating Admin-level access to all system functions

 Key Features Demonstrated: 
- Centralized data aggregation and analytics
- Role-based navigation (Admin view)
- Recent activity feed
- Quick access to critical functions
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Figure C2: Member Dashboard - Family member list, profile completion progress, membership status, recent attendance, upcoming events, personal grading history

 Key Features Demonstrated: 
- Member-specific data view (enforced by RLS)
- Progressive data collection prompts
- Family account management
- Self-service data updates
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Figure C3: GDPR Consent Page - Granular consent checkboxes for different data processing purposes, clear privacy policy link, age verification checkbox, "I understand" acknowledgments
 
Key Features Demonstrated: 
- Privacy by Design: consent required before account creation
- Granular consent options per GDPR Article 7
- Clear, plain-language explanations
- Age verification for minor protection
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[bookmark: _Toc214306442]System Usability Scale (SUS) Questionnaire 

Instructions: For each statement, please select the option that best reflects your experience using the RJK Portal.

 Scale: 1 = Strongly Disagree | 2 = Disagree | 3 = Neutral | 4 = Agree | 5 = Strongly Agree

1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system were well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get going with this system.

 Scoring Method: 
- For odd-numbered items (1, 3, 5, 7, 9): Score = scale position - 1
- For even-numbered items (2, 4, 6, 8, 10): Score = 5 - scale position
- SUS Score = Sum of scores × 2.5 (Range: 0-100)

 Interpretation: 
- <50: Poor (Grade F)
- 50-59: Marginal (Grade D)
- 60-69: Okay (Grade C)
- 70-79: Good (Grade B)
- 80-89: Excellent (Grade A)
- ≥90: Best Imaginable (Grade A+)

[bookmark: _Toc214306443]Post-Evaluation Semi-Structured Interview Guide 

Optional 10-minute interview following SUS completion

1. Overall Experience: How would you describe your overall experience using the RJK Portal?

2. Ease of Use: Were there any tasks that you found particularly easy or difficult? Why?

3. Feature Utility: Which features did you find most useful for your role? Any missing features?

4. Comparison: If you've used other systems (spreadsheets, other software), how does this compare?

5. Improvement Suggestions: What changes or additions would most improve the system?

6. Adoption Intent: Would you be comfortable using this system regularly? Why or why not?
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