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Abstract
Vulnerable individuals in the United Kingdom, including older adults, people with disabilities, and those affected by hoarding disorder, often lack access to practical domestic support, leading to health risks, social isolation, and reduced quality of life. Existing support services operate through fragmented, manual channels such as telephone referrals and council signposting, with no centralised digital platform to coordinate volunteer-based domestic assistance. 
This project presents HomeBridge, a web-based volunteer matching platform that automates the process of connecting vulnerable service users with local volunteers for domestic cleaning and household support. The system was developed using Flask, Bootstrap 5, and SQLite, following an Agile iterative methodology with simulated data representing 50 users across five UK cities. HomeBridge implements a weighted multi-factor matching algorithm that scores volunteers out of 100 points based on geographical proximity, availability alignment, skill match, and user rating, with coordinate caching for fast matching execution. The platform supports three user roles (service user, volunteer, and administrator) and includes features such as a 48-hour cancellation protection mechanism for vulnerable users, a contextual notification system with action links and automatic expiry, an administrator support chat for direct communication linked to specific booking requests, and comprehensive audit trails for all booking lifecycle events. 
Testing was conducted continuously throughout development, covering functional verification, edge-case analysis, responsive design validation across multiple screen sizes, and accessibility compliance with WCAG 2.2 guidelines. The project demonstrates that a centralised, accessible platform can effectively bridge the gap between vulnerable individuals and volunteer support, while identifying opportunities for future enhancement including real user testing, email and SMS notifications, and integration with external social care systems.
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[bookmark: _Toc225707123]1.0 Introduction
[bookmark: _Toc225707124]1.1 Background
In recent years, social isolation and the lack of practical domestic support for vulnerable individuals have become growing concerns across communities in the United Kingdom [1]. Older adults, people with disabilities, and those affected by hoarding disorder often struggle to maintain a safe and hygienic living environment, leading to health risks, fire hazards, and social exclusion [2], [3]. Several organisations already provide domestic support services, including Grant A Smile CIC [4], Community Bees [5], Age UK [6], and the Royal Voluntary Service [7]. While these initiatives are valuable, they are typically limited by geographic scope, eligibility criteria, and resource constraints, and they operate through direct contact, telephone referrals from social workers, or council signposting, without a centralised digital system to streamline requests and volunteer coordination [4]–[7].
[bookmark: _Toc225707125]1.2 Problem Statement
There is currently no unified or easily accessible digital platform that coordinates domestic cleaning assistance for vulnerable individuals at the community level. Existing support requests are managed through informal, disconnected channels, resulting in fragmented communication and delayed responses [4]–[7]. Reports on digital exclusion further show that vulnerable groups in the UK face significant barriers to accessing online services [8]. Existing UK volunteering platforms such as Do-it.life, Volunteering Matters, and GoodSAM [9], [10] are broad in scope and not focused on ongoing, home-centred domestic support. They also rely heavily on manual coordination and user self-navigation, which presents a barrier for people with limited digital skills. Consequently, the lack of a centralised, automated solution leads to underutilisation of community resources and restricts the potential social impact of volunteering initiatives.
[bookmark: _Toc225707126]1.3 Objectives
This project aims to design and develop a smart, web-based platform that provides a centralised and automated solution for matching volunteers with vulnerable individuals who require domestic cleaning or household assistance. The specific objectives are: to investigate and define the social, functional, and technical requirements for such a platform; to design and develop a responsive web application that facilitates user registration, service request submission, and volunteer management through an accessible and user-centred interface; to implement an automated matching algorithm that aligns volunteers with service requests based on geographical proximity, availability, and skills; and to evaluate the system through testing and usability assessment to verify functional accuracy, performance reliability, and overall accessibility.
[bookmark: _Toc225707127]1.4 Scope of the Project
HomeBridge was developed as a working prototype using simulated data to demonstrate the end-to-end process of volunteer-user matching. The system covers registration, request submission, automated matching, booking management, notifications, messaging, and feedback collection for three user roles: service users, volunteers, and administrators. The platform targets the United Kingdom, using Postcodes.io for nationwide postcode geocoding. Ethical compliance was maintained by using only simulated data and adhering to privacy principles consistent with GDPR. The project does not include real user testing with vulnerable populations or integration with external social care systems, which are identified as areas for future development.
[bookmark: _Toc225707128]1.5 Dissertation Structure
This dissertation is organised into seven sections. Section 2 reviews existing research on volunteering platforms, digital exclusion, and accessibility. Section 3 describes the methodology, tools, system architecture, and design decisions. Section 4 details the implementation and key technical mechanisms. Section 5 presents the testing strategy and evaluation results. Section 6 concludes with a summary of achievements, limitations, and recommendations for future work. Section 7 provides a personal reflection on the development process and lessons learned.
[bookmark: _Toc225707129]2.0 Literature Review
[bookmark: _Toc225707130]2.1 Existing Research and Related Works
A growing body of research has examined how digital platforms can enhance volunteering, social innovation, and community engagement. Research has found that usability, trust, and perceived usefulness strongly influence volunteers’ engagement with digital platforms supporting NGO projects, suggesting that platform design plays a critical role in sustaining volunteer participation [11]. The importance of accessibility and intuitive design in community-based systems has also been emphasised, particularly for users with limited digital literacy, where poorly designed interfaces risk excluding the very populations they intend to serve [12]. Further research explored how digital platforms can foster social innovation but noted that many lack localisation and adaptability to specific community needs [13]. Technology-mediated volunteering has been shown to expand participation, but barriers such as unequal digital access and the need for localised, inclusive systems remain significant [14]. The concept of volunteer engageability suggests that organisations must actively design systems that engage, motivate, and retain volunteers rather than relying on intrinsic goodwill alone [15]. Evidence from online volunteering platforms further indicates that volunteer experience significantly influences task performance and long-term retention, reinforcing the importance of platform design in sustaining participation [16].
In the United Kingdom, several organisations provide domestic support to vulnerable individuals through volunteer-based services. Grant A Smile CIC offers trauma-informed cleaning assistance to families with chronic conditions [4]. Community Bees supports individuals affected by hoarding disorder through coordinated decluttering visits [5]. Age UK provides home help services through local branches, depending on local funding and volunteer availability [6]. The Royal Voluntary Service coordinates nationwide programmes supporting older adults with practical household tasks [7]. While these services are effective within their scope, they share a common limitation: coordination relies entirely on manual processes with no digital infrastructure, and none of them offer an automated system for matching volunteers to service users based on location, availability, or skills.
On the digital side, UK volunteering platforms such as Do-it.life, Volunteering Matters, and GoodSAM demonstrate that technology can mobilise volunteers effectively at scale [9], [10]. However, these platforms focus primarily on general community activities such as befriending, fundraising, event support, and emergency response, and are not designed for ongoing domestic cleaning or household assistance. They also rely heavily on user self-navigation, which can be challenging for people with low digital skills. The Ofcom Digital Exclusion report [8] confirms that these populations face significant barriers to accessing online services, reinforcing the need for platforms that are specifically designed with accessibility as a first-class concern rather than an afterthought.
The most directly relevant academic work on volunteer matching algorithms [17] redesigned the search algorithm for VolunteerMatch, the world’s largest online platform for connecting volunteers with nonprofits. Their research demonstrated that the platform's original ranking algorithm gave more visibility to popular opportunities, making it harder for smaller organisations to attract volunteers. They proposed SmartSort, a ranking algorithm that redistributes volunteer attention more fairly by lowering the visibility of opportunities that have already received interest, so that less popular ones get a chance to be seen. While their work focuses on distributing volunteers across organisations, it does not address the problem of matching individual volunteers to individual users based on proximity, availability, and skills, which is the focus of HomeBridge.
[bookmark: _Toc225707131]2.2 Rationale and Research Gap
The literature reveals two parallel but disconnected worlds. On one side, domestic support services for vulnerable individuals operate through manual, fragmented channels with no digital infrastructure for coordination. On the other, digital volunteering platforms exist but are generic in scope, not designed for domestic support, and not optimised for users with limited digital literacy. No existing system combines these two dimensions: a digital platform that is both specifically focused on home-based domestic support and designed with automated matching and accessibility for vulnerable users.
This gap defines the rationale for HomeBridge. The platform addresses it by providing a centralised, web-based system that automates the matching of volunteers to vulnerable individuals requiring domestic cleaning assistance, using a weighted multi-factor algorithm that scores each volunteer against a specific user’s request across proximity, availability, skills, and rating. Unlike VolunteerMatch’s SmartSort, which optimises the distribution of volunteer attention across organisations, HomeBridge’s algorithm operates at the individual level to identify the most suitable match. The system’s interface was designed with the target user group’s needs at its centre, prioritising simplicity, clarity, and accessibility in line with the principles identified by research on community-based digital design [12] and the W3C accessibility guidelines [18].
[bookmark: _Toc225707132]3.0 Methodology
[bookmark: _Toc225707133]3.1 Development Approach
HomeBridge was developed using an Agile methodology, which emphasises iterative development, continuous testing, and incremental delivery [19]. Rather than following a rigid, linear Waterfall model, the Agile approach allowed the project to evolve through repeated cycles of implementation, testing, and refinement. Each development cycle focused on a specific feature or module, such as the matching algorithm, the notification system, or the cancellation workflow, enabling issues to be identified and resolved early in the process. This iterative approach proved particularly valuable when features required significant redesign during development. For example, the service categories were consolidated from nine to four after testing revealed that excessive granularity caused false negatives in matching, and the messaging system was redesigned from a complex threaded model to a simplified direct chat interface after usability evaluation indicated that the original design was unnecessarily complex for the target user group. The geocoding strategy similarly evolved through multiple iterations, progressing from hardcoded Birmingham postcodes to a nationwide API-based system with coordinate caching. All development was conducted using simulated data representing 25 service users and 25 volunteers distributed across five UK cities, ensuring realistic testing conditions without involving real vulnerable individuals. Version control was managed through regular backups and incremental testing after each feature addition.
[bookmark: _Toc225707134]3.2 Tools and Technologies
The platform was built using Flask [20], a lightweight Python web framework chosen for its simplicity, flexibility, and suitability for rapid prototyping. Flask-SQLAlchemy provides the Object-Relational Mapping (ORM) layer, enabling database interactions through Python objects rather than raw SQL queries. The database engine is SQLite [21], selected for its zero-configuration deployment and file-based storage, which eliminates the need for a separate database server during development. The front-end interface was developed using Bootstrap 5 [22], a responsive CSS framework that provides pre-built components and a mobile-first grid system, supplemented by a custom CSS layer to establish HomeBridge’s visual identity. User authentication is handled through Flask-Login, with passwords hashed using Werkzeug’s security module in accordance with OWASP guidelines [23]. CSRF protection is enforced globally via Flask-WTF. Geographical functionality relies on two external services: Postcodes.io [24], a free UK postcode API used for geocoding postcodes to latitude and longitude coordinates at registration time, and geopy, a Python library used for calculating geodesic distances between cached coordinates during the matching process. The development environment consisted of PyCharm as the integrated development environment, Python 3.12 as the runtime, and Google Chrome Developer Tools for responsive design testing across multiple screen sizes.
[bookmark: _Toc225707135]3.3 System Requirements
The functional requirements of HomeBridge were defined to support the complete lifecycle of a volunteer-to-user matching interaction. Service users must be able to register an account, submit service requests specifying support type, preferred date, and time slot, view ranked matching results, book a volunteer, track booking status, receive contextual notifications, communicate with administrators through a support chat, leave feedback upon completion, and cancel bookings with full audit trail visibility. Volunteers must be able to register with their skills, availability schedule, postcode, and biography, accept or decline incoming requests, cancel confirmed bookings subject to a 48-hour protection rule, contact administrators when cancellation is restricted, and view their performance rating. Administrators must be able to view all users, volunteers, and requests with search and filtering capabilities, message any user or volunteer directly, suspend or delete accounts, force-cancel bookings on behalf of volunteers, and monitor platform activity through a statistics dashboard. Non-functional requirements include responsiveness across desktop, tablet, and mobile devices; accessibility compliance with WCAG 2.2 guidelines [18], informed by established usability heuristics [25], including keyboard navigation, ARIA labels, and reduced-motion support; password security enforcing minimum complexity rules; session expiry on browser close to protect shared-device users; CSRF protection on all form submissions; and UK timezone accuracy for all date-sensitive operations.
[bookmark: _Toc225707136]3.4 System Architecture and Design
System architecture defines how a software application is structured into layers, components, and data flows, establishing the blueprint that guides all subsequent development [26]. For HomeBridge, the architecture was shaped by the need to balance simplicity for vulnerable users with the operational complexity of coordinating volunteer services across multiple roles.
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Figure 1. HomeBridge System Model
Figure 1 illustrates the five-layer architecture of HomeBridge. Three actor roles (Service User, Volunteer, and Administrator) interact through a responsive web interface built with Flask and Bootstrap 5. The Flask application layer handles authentication, route handling, CSRF protection, and session management. Below this, four core modules implement the platform’s logic: the Matching Engine scores volunteers using proximity and availability data, the Request Lifecycle governs booking states with full audit trails, the Notification System delivers role-based contextual alerts, and the Messaging module facilitates user-to-admin communication linked to specific requests. All modules persist data to a SQLite database via Flask-SQLAlchemy, with cached coordinates supporting fast distance calculations. External services (Postcodes.io for geocoding and geopy for geodesic distance) are consumed at registration time and on profile updates.
The matching algorithm is the core intellectual contribution of HomeBridge. It uses a weighted multi-criteria scoring system that evaluates each volunteer across four factors, each contributing a weighted portion to a final score out of 100 points (Table 1) [27].

Table 1. Matching Algorithm Scoring Breakdown
	Factor
	Max Pts
	Scoring Logic

	Availability
	40
	Checks the volunteer’s weekly schedule against the requested day and time slot. A perfect day+time match scores 40; Flexible availability also scores 40; a partial match (available on the same day but at a different time slot) receives partial credit to ensure the volunteer ranks above completely unavailable ones. Additionally checks for booking conflicts on the same date and slot.

	Distance
	40
	Uses geodesic calculation (geopy) on cached coordinates. The score decreases gradually with distance using an exponential decay function, where volunteers closer to the user receive proportionally higher scores.

	Skills
	15
	Exact match between the requested service category and the volunteer’s registered skills. Scores 15 for a match, 0 for a mismatch, and a small baseline when no specific skill is required.

	Rating
	5
	The feedback rating score is based on the volunteer’s average rating from previous service users, combined with the number of completed requests. New volunteers receive 2 points to avoid penalising them for lack of history.



The algorithm first sorts all active volunteers by distance (closest first) and then computes the full score for each. Distance scoring uses an exponential decay function, producing a smooth, continuous score that decreases gradually with distance. The feedback rating score is based on the volunteer’s average rating from previous service users, combined with the number of completed requests. Available volunteers are presented first, ranked by score, with the top match highlighted. If fewer than five available volunteers are found, the system supplements the results with partially compatible alternatives to ensure the user always has options to consider. A “Show more” pagination mechanism displays five results initially, with additional batches loaded on demand via JavaScript.
The original design included nine service categories covering various types of cleaning, organising, and outdoor maintenance. During development and testing with the simulated dataset, it became clear that this granularity was counterproductive: the limited number of volunteers per category resulted in poor matching coverage, and users searching for one category would not match volunteers offering a near-synonymous alternative. The categories were therefore consolidated into the four shown in Table 2:

Table 2. Final Service Categories
	Category
	Rationale

	General Cleaning
	Covers all routine household cleaning tasks, absorbing the former sub-categories.

	Laundry Assistance
	A distinct physical task (washing, drying, folding) that requires different effort and equipment from cleaning.

	Garden Tidying
	Outdoor work that is genuinely different in nature, requiring appropriate clothing and tools.

	Decluttering & Hoarding Support
	Combines two closely related needs that both involve sorting, organising, and reducing household items, often with a sensitivity component.



Each final category represents a genuinely distinct type of home support. This simplification directly improved matching effectiveness by eliminating false negatives caused by near-synonymous category labels. In a real-world deployment with a larger user base, additional categories can be introduced without modifying the underlying matching logic, as the algorithm is designed to handle a variable number of service types.
[bookmark: _Toc225707137]4.0 Implementation and Development
Implementation is the process of translating architectural design into functioning code, where theoretical decisions meet practical constraints such as database performance, interface responsiveness, and data security [28]. In HomeBridge, each implementation choice was guided by the same principle that drove the design: the end user may have limited digital literacy, and the system must work reliably on their behalf. The following subsections trace the platform’s functionality through the journey of a typical user, from registration to rebooking after a cancellation.
During development, the free-text support needs field was replaced with a structured conditions field offering 14 predefined checkboxes: Physical disability, Limited mobility, Visual impairment, Mental health condition, Hoarding disorder, Learning disability, Dementia/cognitive decline, Chronic illness/chronic pain, Elderly living alone, Carer burden, Recovering from surgery, Bereavement, Financial hardship, and Other (Figure 2). The field is optional and stored as comma-separated values. Critically, conditions are visible only to administrators, protecting user privacy while enabling future verification workflows such as GP letters, social worker referrals, or benefits confirmation for eligibility validation in a production deployment.
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Figure 2. Registration Form with Conditions Field
HomeBridge’s interface was built with Bootstrap 5 and a custom CSS layer, establishing a visual identity that feels warm and professional without being clinical. Once registered, the user submits a search specifying the type of service required, a preferred date and time slot (Figure 3).
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Figure 3. Service Request Search Form
The search form preserves its parameters across sessions through saved searches, which function as reusable filters. Each saved search offers two actions: "View Results" to re-run the search, and "Edit Search" to open a pre-filled form where the user can modify parameters before searching again (Figure 4). Saved searches are automatically deleted once the preferred date has passed.
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Figure 4. Service user dashboard with a saved search
When a search is submitted, the matching algorithm returns a ranked list of volunteers. Available volunteers are presented first, sorted by score, with the top match highlighted in green (Figure 5). A "Show more" pagination mechanism displays five results initially, with additional batches loaded on demand via JavaScript, ensuring the interface remains manageable while giving the user access to all matches.
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Figure 5. Matching Results with Top Match Highlighted
During development, the initial simulated dataset ensured full availability coverage across all days and time slots, meaning every search returned a perfect match. However, recognising that this would not reflect real-world conditions, the system was extended to handle scenarios where no volunteer is available at the exact requested time. When no volunteers match the exact time slot but some are available at different times on the same day, the user is informed and offered the option to book at the volunteer’s available time or create a new request (Figure 6).
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Figure 6. Alternative Time Slot Modal
When no volunteers are available on the requested day at all, the user receives a warning with the option to submit the request regardless or start a new search with different parameters (Figure 7).
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Figure 7. No Available Volunteers Warning
The service user’s dashboard presents requests in clearly labelled tabs (Saved Searches, Awaiting, In Progress, Completed, Cancelled) so that users can immediately understand the status of their requests. A critical UX refinement was the implementation of tab persistence: initially, every action redirected the user to the default tab, but during testing this proved disorienting. The system was updated so that after every action, the user is returned to the same tab they were working in.
When a user books a volunteer from the results, a new Request record is created with an "Awaiting" status. Awaiting requests that remain unactioned by the volunteer are automatically cancelled by the system when the preferred date has elapsed, preventing outdated bookings from persisting in the user’s dashboard If the volunteer accepts, the status changes to "In Progress" (Figure 8) and both parties see the confirmed booking in their personal area, labelled "My Space" for service users and volunteers.. 
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Figure 8. In Progress Booking on Service User My Space
The volunteer’s My Space includes a heart icon in its welcome message to reinforce gratitude and motivation, and organises tasks into the same tabbed structure for consistency. Incoming requests appear with Accept and Decline buttons (Figure 9). Accepting changes the request status to "In Progress"; declining deletes the request outright, since no actual booking existed, and the user receives a notification containing a pre-filled re-search link to find an alternative. 
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Figure 9. Volunteer My Space with Incoming Request
The admin dashboard provides eight gradient-coloured statistic cards offering an at-a-glance overview of system activity (Figure 10). 

[image: ]
Figure 10. Admin Dashboard with Statistics Overview
To protect vulnerable users from last-minute cancellations, volunteers cannot cancel a booking within 48 hours of the scheduled date. In this case, the volunteer’s cancel button is replaced with a “Contact Admin to Cancel” link (Figure 11) that opens the support chat with a pre-filled cancellation request. Once the request is sent, the button changes to “Awaiting Cancellation” and remains in that state until the admin takes action. The admin receives both a notification linking directly to the specific request and a chat message with a “View Request” button, allowing them to review all details before force-cancelling with a full audit trail.

[image: ]
Figure 11. 48-Hour Cancellation Protection on Volunteer My Space
When a booking is cancelled, the system preserves the full audit trail: the request status changes to "Cancelled" and the system records who cancelled, the volunteer’s name at the time, and the cancellation timestamp (Figure 12). This information remains also visible to administrators, even after users or volunteers hide the record from their own dashboards. Transparency was a key concern for the target user group, ensuring vulnerable users always know who was involved in their booking 
[image: ]
Figure 12. Cancelled Booking Showing Audit Trail
The notification system evolved through three iterations, each solving a problem discovered during testing. The first version provided basic text alerts with no links. The second added contextual action links, but testing revealed that volunteer notifications linked to requests that had been deleted when a user withdrew, causing dead links. The final version was built with a principle of contextual actionability: user notifications include relevant action links, while volunteer notifications are deliberately kept informational with no links, preventing dead references. User notifications for cancellations and declines include a "Find a new volunteer" badge linking to a pre-filled search form, preserving the original parameters (Figure 13). 

[image: ]
Figure 13. Notification with Find a New Volunteer Badge
Notification links also feature an expiry mechanism: re-search links are tied to the original booking’s preferred date, and once that date passes, the badge changes to a greyed-out “Link Expired” state (Figure 14), preventing users from searching for volunteers for a date that has already elapsed. Completion notifications include a "Leave Feedback" link (Figure 14). All dashboards also provide bulk operations ("Clear All" or "Remove All") for notifications, messages, completed requests, and cancelled requests, reducing housekeeping effort for active users.

[image: ]
Figure 14. Notifications with Expired Link and Leave Feedback Badge
The communication system was designed with a clear separation between automated notifications and human support conversations. Notifications are system-generated alerts triggered by booking events such as acceptance, decline, cancellation, and completion, delivered through an in-app notification centre with contextual action badges. The support chat, by contrast, provides a direct messaging channel between administrators and any user or volunteer (Figure 15). This separation ensures that automated alerts remain lightweight and scannable while the chat provides a richer channel for situations requiring human judgement. The chat interface follows a simple, WhatsApp-style design with messages displayed chronologically in a single thread per participant. Administrators can initiate conversations from the user or volunteer management tables, and users or volunteers can access the chat from their dashboard. 
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Figure 15. Admin Support Chat
The system uses SQLite via Flask-SQLAlchemy, chosen for its zero-configuration deployment and suitability for a prototype application. The database schema comprises seven interrelated tables, each designed to support a specific functional domain as outlined in Table 3.

Table 3. Database Schema Overview
	Table
	Key Fields and Purpose
	Role

	ServiceUser
	Stores service user profiles including name, email, hashed password, address, postcode, cached latitude/longitude, conditions, and emergency contact.
	Primary entity for help-seekers

	Volunteer
	Stores volunteer profiles with skills (comma-separated), a short bio, a weekly availability grid (one slot per day: Morning, Afternoon, Late Afternoon, Flexible, or Not Available), and performance metrics (total_completed, average_rating).
	Primary entity for help-givers

	Admin
	Holds administrator credentials, role, and department.
	System oversight

	Request
	Central table tracking the full lifecycle from search to completion or cancellation. Includes is_saved flag, status field (pending, awaiting, in_progress, completed, cancelled), and audit fields (cancelled_by_name, cancelled_volunteer_name, cancelled_date, hidden_by_user, hidden_by_volunteer).
	Core transactional entity

	Feedback
	Stores ratings (1-5) and comments linked to a completed request, volunteer, and user.
	Quality assurance

	Notification
	Delivers contextual alerts with optional action links and link expiry dates. Supports read/unread status.
	Communication layer

	ChatMessage
	Stores direct chat messages between administrators and users or volunteers, with sender identification, timestamps, and optional linked request ID for cancellation workflows.
	Support channel



The geocoding system underwent a significant evolution during development. Initially, all test data used hardcoded Birmingham postcodes with static coordinates, limiting the prototype to a single city. After integrating the Postcodes.io API, the system was expanded to support any valid UK postcode, and the test dataset was redistributed across five cities (Birmingham, London, Edinburgh, Bristol, and Swansea) to test matching at different distance ranges. However, calling the API for every distance calculation resulted in matching times exceeding 25 seconds. The solution was a coordinate caching strategy: latitude and longitude are geocoded once at registration and stored directly in the ServiceUser and Volunteer tables, reducing matching to instantaneous. When a user changes their postcode via the profile editor, the coordinates are re-geocoded automatically. A startup script also auto-fixes any records with missing coordinates, providing resilience against partial API failures during registration [29].
Given that HomeBridge’s target user group includes individuals with limited digital literacy and varying accessibility needs, accessibility was treated as a first-class design concern rather than an afterthought [30]. The interface is fully responsive, adapting to desktops, tablets, and smartphones through three CSS breakpoint layers (992px, 768px, and 576px) that adjust navigation, stat cards, welcome banners, and action buttons for each screen size. This is particularly relevant for the target audience, who may access the platform from a variety of devices including shared tablets in care settings. The system also implements a skip-to-content link for keyboard users, ARIA labels on the notification bell, navigation toggler, and footer, visible focus indicators (a violet outline via :focus-visible), a prefers-reduced-motion media query that disables all animations and transitions, semantic HTML with proper <main>, <nav>, and <footer> roles, and a lang="en" declaration for screen readers.
All passwords are hashed using werkzeug.security, following established best practices for secure credential storage [31]. Password validation enforces a minimum of eight characters including uppercase, lowercase, numeric, and special characters. Session management is configured to ensure that user sessions expire automatically when the browser is closed. This protects vulnerable users who may access the platform from shared or public computers. CSRF protection is applied globally via Flask-WTF, mitigating a well-documented class of session-based web vulnerabilities [32]. All destructive actions (cancel, delete, remove) include a JavaScript confirmation dialog to prevent accidental data loss. Ownership verification is enforced on every cancel, edit, and delete operation, ensuring users cannot modify records belonging to others. UK timezone handling uses zoneinfo (Europe/London) to ensure accurate BST/GMT transitions across all date-sensitive operations.
[bookmark: _Toc225707138]5.0 Testing and Evaluation
Testing was conducted throughout the development lifecycle following the Agile principle of continuous validation, rather than being deferred to a single phase at the end [33]. Each feature was tested immediately after implementation, with defects addressed before proceeding to the next development cycle. The testing strategy combined manual functional testing, user journey walkthroughs, and edge-case analysis across all three user roles [34].
Functional testing verified that each feature behaved as specified across the three roles. For service users, test cases covered registration with valid and invalid postcodes, search submission with various parameter combinations, booking a volunteer from matching results, cancelling bookings at different lifecycle stages, receiving notifications with correct action links, and leaving feedback with star ratings. For volunteers, testing covered accepting and declining requests, cancelling bookings both outside and within the 48-hour protection window, contacting administrators through the support chat when cancellation was restricted, and verifying that the “Awaiting Cancellation” state persisted correctly. For administrators, test cases included searching users and volunteers by first name, surname, and email, filtering requests by status and searching by booking ID, sending and receiving chat messages with all participants, force-cancelling bookings on behalf of volunteers, and suspending or deleting accounts. Each test case was executed manually and the result compared against the expected outcome.
The matching algorithm was tested with the simulated dataset distributed across Birmingham, London, Edinburgh, Bristol, and Swansea. Test scenarios verified that volunteers closer to the user consistently received higher scores, that availability alignment was correctly reflected in the ranking, and that skill matching produced accurate results across all four service categories. The coordinate caching mechanism was validated by confirming that matching times remained instantaneous even with the full dataset, compared to the 25-second delays experienced before caching was implemented.
Edge-case testing targeted boundary conditions and error scenarios that would be likely in a production environment. These included attempting to book a date in the past, submitting a search with no matching volunteers within range, cancelling a booking exactly at the 48-hour boundary, accessing routes belonging to other users through URL manipulation, submitting forms without CSRF tokens, and navigating to notification links after the associated date had expired. The link expiry mechanism was specifically verified to ensure that re-search badges transitioned to a greyed-out “Link Expired” state once the original booking date had passed. The automatic cancelation of expired saved searches and unactioned awaiting requests were also verified to ensure that stale data was correctly removed from user dashboards.
Responsive design testing was performed using Chrome Developer Tools across three breakpoint ranges: desktop (above 992px), tablet (768px to 992px), and mobile (below 576px). Each page was verified to ensure that navigation collapsed correctly, stat cards stacked vertically, tables scrolled horizontally without layout breakage, and action buttons remained accessible at all screen sizes. 
Accessibility features were tested using keyboard-only navigation to verify focus indicators and skip-to-content functionality, and the prefers-reduced-motion media query was confirmed to disable all CSS animations and transitions when enabled [35].
Several significant defects were discovered and resolved through testing. The date formatting initially displayed raw ISO strings rather than human-readable formats. The urgency calculation for bookings produced incorrect values when crossing month boundaries. The notification system originally included action links in volunteer notifications, which led to dead references when users withdrew awaiting requests; this was resolved by making volunteer notifications informational only. The tab persistence mechanism was added after testing revealed that being redirected to the default tab after each action was disorienting. The messaging system was redesigned from a threaded sent/received model to a direct chat interface after walkthrough testing demonstrated that the original approach was unnecessarily complex. These iterative improvements exemplify the Agile methodology’s strength in accommodating design changes driven by practical testing rather than theoretical assumptions.
[bookmark: _Toc225707139]6.0 Conclusion and Recommendations
HomeBridge successfully demonstrates that a centralised, web-based platform can automate the matching of volunteers with vulnerable individuals requiring domestic cleaning and household assistance. The project achieved all four objectives defined in Section 1.3: the social, functional, and technical requirements were investigated and defined through literature review and iterative development; a responsive web application was designed and developed with user registration, service request submission, and volunteer management across three distinct roles; an automated matching algorithm was implemented that evaluates volunteers across proximity, availability, skills, and rating; and the system was evaluated through continuous functional testing, edge-case analysis, and responsive design verification.
The platform’s key technical contributions include the weighted multi-factor matching algorithm with coordinate caching for near-instant matching, the 48-hour cancellation protection mechanism that safeguards vulnerable users from last-minute disruption, the contextual notification system with action links and automatic expiry, and the admin support chat that provides a direct communication channel linked to specific booking requests. The iterative Agile approach proved essential in achieving these outcomes, as several features underwent significant redesign during development based on practical testing rather than initial design decisions.
The project has several limitations that define opportunities for future work. As a prototype using simulated data, it has not been tested with real vulnerable users or in a live deployment environment. The database uses SQLite, which would need to be replaced with PostgreSQL or a similar production-grade engine for scalability. The platform currently lacks email and SMS notification delivery, real-time messaging via WebSockets, file attachment support in the chat system, and integration with external social care referral systems. Future development should also incorporate user acceptance testing with members of the target demographic to validate the accessibility and usability aspects. Additional enhancements could include a volunteer verification workflow with DBS check tracking, integration with payment systems for funded services, and a mobile application to complement the responsive web interface.
[bookmark: _Toc225707140]7.0 Reflection
Developing HomeBridge was both a very challenging and rewarding experience. The project required the integration of multiple skills, including database design, web development, user experience principles, and software engineering methodology, into a single cohesive application that addressed a real-world social problem.
The most significant lesson learned was the importance of testing from the user’s perspective rather than the developer’s. Many of the project’s most impactful improvements emerged not from the original design specification but from practical walkthrough testing that revealed usability issues invisible in code review alone. This experience reinforced the value of the Agile methodology’s emphasis on iterative refinement and validated the decision to prioritise working software over comprehensive upfront planning.
Time management proved to be a persistent challenge, particularly when features that appeared straightforward in design required extensive iteration during implementation, to achieve the correct balance between user protection, volunteer flexibility, and administrative oversight. Learning to accept that initial designs would change, and that this represented progress rather than failure, was a valuable professional development outcome. If the project were repeated, more time would be allocated to wireframing and user flow mapping before coding, as several redesigns could have been avoided with more detailed upfront prototyping. Overall, the project has significantly strengthened both technical capabilities and the ability to think critically about software from the end user’s perspective, skills that will be directly applicable in future professional practice.
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Source Code
The complete source code for HomeBridge is available at:
https://github.com/RitaZambito/HomeBridge
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