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[bookmark: _Toc194696776]Abstract
This project created a simple web-based content management system (CMS) tailored for Powells Automotive, a small, independently owned UK garage without significant previous digital experience. The project's main aim was to assess how a user-friendly CMS with basic appointment-booking functionality could help small automotive businesses that typically lack IT skills. Key objectives involved identifying barriers preventing digital adoption among micro-sized garages, developing a straightforward CMS using Laravel (PHP), MySQL, and frontend tools (HTML5, CSS3, JavaScript), and evaluating how easily the client could use this system to manage online bookings and update website content. The research adopted a pragmatic, mixed-method case study design, combining qualitative client interviews and direct usability testing with quantitative data on administrative efficiency. Previous studies show around 60% of small businesses do not have websites, negatively impacting their market competitiveness, while introducing digital administrative tools can boost efficiency by up to 50% [2,3]. The CMS developed included easy-to-use tools like Quill.js for simple content editing and FullCalendar for managing customer appointments visually [9]. Although Laravel's Eloquent ORM was initially not used due to limited developer experience, instead opting for the use of query builder, valuable lessons emerged about the learning curve small businesses might face with such technologies [11,13,22]. Testing revealed the CMS improved the client's ability to manage appointments and website content independently, despite initial difficulty locating the admin login and some limitations editing complex HTML content. Future recommendations include implementing Eloquent for easier database handling, adding more detail to appointment calendars, and enabling email notifications for new bookings. Overall, the study confirmed that small automotive businesses benefit significantly from a simplified CMS that prioritises ease of use and basic functionality, demonstrating that careful interface design and straightforward tools are key to successful digital adoption for businesses with limited technical resources [3,4,12].
[bookmark: _Toc194696777]1. Introduction
Powells Automotive is a small, independently run garage located in the UK, operated solely by the owner who handles all mechanical and administrative tasks. Before this project began, the business had no digital presence outside a minimal social media presence and a listing on google, relying instead on handwritten invoices, verbal bookings, and paper-based records.  The owner, who has no formal IT training, was initially sceptical about the value of integrating a web-based system into his operations. This hesitation is common across micro and small garages, where 68% of mechanics lack formal IT knowledge, limiting technology adoption and modernisation [1].
Despite the digital nature of most customer interactions and first impressions to businesses, nearly 60% of small and medium businesses still lack a functional website, reducing both visibility and operational efficiency [2]. A website with basic CMS capabilities can address this by enabling garages to manage bookings, update service pages, and maintain customer records with ease. Digital administrative tools can increase efficiency by up to 50%, particularly in tasks such as invoicing and appointment scheduling, compared to manual methods [3]. Research also shows that small businesses adopting IT tools often experience significant productivity gains and improved customer service [4].  For the client, embracing digital tools for business processes is a necessary evolution to remain competitive and reduce the burden of daily administrative tasks allowing for more time to be spent working on jobs and customer service.
[bookmark: _Toc194696778]2. Specifics of Automotive Industry Use of Websites
Small garage businesses remain some of the slowest adopters of digital infrastructure despite the rapidly increasing expectations of modern consumers. Over 60% of small and medium-sized businesses globally still lack a functioning website, significantly limiting their discoverability and ability to meet customer expectations online [5]. The automotive repair sector is particularly affected, as a high proportion of garages are microbusinesses operated by individuals or small teams who lack digital literacy and access to tailored tools. Research shows that 68% of mechanics in small businesses have no formal IT training, limiting the adoption of even basic web tools [1]. Meanwhile, customer behaviour continues to move toward digital-first interactions, with most people using Google to discover local services, read reviews, and book appointments online [6].
A well-implemented CMS can bridge this gap by offering small garages control over their digital presence without requiring technical expertise. For Powells Automotive an independently run garage without prior digital systems this CMS offers structured tools to update service information, manage bookings, and store customer data. Studies show that administrative efficiency can be increased by up to 50% when businesses adopt digital tools for invoicing, bookings, and record keeping [3]. This can save valuable time and improve customer responsiveness, both essential for sole traders managing operations alone [4]. Furthermore, adopting digital tools has been linked to improved customer communication, stronger marketing reach, and increased competitive advantage for small businesses [4]. However, the reluctance of many garage owners to invest in digital tools persists due to concerns around cost, lack of customisation, and unfamiliarity with the technology [2]. The CMS developed in this project directly targets these issues by offering a purpose-built solution tailored to small garage workflows, helping ease the transition into digital operations with minimal overhead.
[bookmark: _Toc194487895][bookmark: _Toc194696779]Headless and Decoupled CMS
A Headless CMS separates content management from its delivery, using an API to provide content to various platforms without being tied to a specific front-end.  This approach is ideal for businesses needing to deliver content across multiple devices, such as websites and mobile apps [3].
A Decoupled CMS operates similarly but also includes templating tools for managing the front-end, offering greater flexibility in presentation.  This system allows content to be managed independently, while still providing the necessary tools to design the user interface [1,3].
For the client, a decoupled CMS is particularly suitable.  It provides the necessary flexibility to manage and display content on the website, while also being scalable as the business grows.  Given the limited technical expertise of the business owner, a decoupled CMS allows for easier content management.  Whereas a Headless CMS would not be suitable for this small garage business, as it requires more technical expertise to integrate and manage the front-end through APIs, which could be challenging for the owner with limited technical knowledge.
[bookmark: _Toc194487897][bookmark: _Toc194696780]IT Limitations in Small Garages
Small garage businesses often face significant technological barriers, mainly due to a lack of technical expertise, limited budgets, and an overreliance on manual processes, such as handwritten invoices and receipts in the case of the client.  Many small businesses struggle to allocate resources to IT systems or training, prioritising immediate operational needs instead [1].  In one study, it was observed that small businesses often lack access to more modern technology and are slow to adopt innovations, leading to inefficiencies in their operations due to a lack of resources to allocate to this [3].  While source [1] originates from Kenya, it highlights some of the universal challenges small businesses face when introducing new technologies such as a lack of digital literacy among mechanics with 68% of mechanics in small businesses lacked formal IT training [1], although this may be lower in the UK.  The absence of UK-specific research on mechanics in this context suggests a gap in understanding the technological adoption in this context.
[bookmark: _Toc194487898][bookmark: _Toc194696781]Operational Challenges
Operational challenges for small garages from multiple interviews and observation of the client typically includes manual scheduling, inadequate customer records management, and inefficient invoicing systems.  Mainly relying on basic tools such as notebooks and handwritten invoices, which are prone to errors and time inefficiencies.  Research has shown that manual record-keeping and invoicing are often inefficient and lead to inconsistencies, costing 50% more time on processes compared to other digitised counterparts [3].  
[bookmark: _Toc194487899][bookmark: _Toc194696782]Digital Needs of Small Garages
Digital solutions can impact small garages by automating routine tasks, improving data accuracy, and enhancing customer experiences.  For example, 71% of small businesses adopting technology for data management saw notable productivity improvements, with automation saving substantial time in repetitive tasks [3,4].  A CMS would be particularly beneficial for the client for automating appointment scheduling and maintaining detailed customer records, with minimal effort.  Furthermore, the use of digital tools can enhance customer satisfaction by enabling quick access to appointments and improving overall communication.  Although small businesses may face initial barriers to digital adoption, the long-term benefits include increased productivity, reduced operational costs, and enhanced competitiveness [4].

[bookmark: _Toc194696783]3. History of CMS Web Design
[bookmark: _Toc183067011][bookmark: _Toc194487893][bookmark: _Toc194696784]Introduction to Content Management Systems
A CMS is software designed to help users manage digital content efficiently.  It allows users to create, edit, organise, and publish material without requiring advanced technical skills.  Modern CMS platforms are typically server-based and integrate tools for editing interfaces, content storage, and publishing into a single system that is easy for non-technical users to understand and use with little training [7,8].  Early CMSs were desktop applications, such as City Desk and Mars Edit, but today’s systems operate on servers, making them more flexible and suitable for collaborative use [8].
Web Content Management Systems (WCMS) are a specialised type of CMS focused on creating and managing websites.  These systems are particularly useful for small and medium-sized businesses (SMBs) or individuals with limited knowledge of web development.  Despite there being over one billion websites and four billion internet users globally, 60% of SMBs still do not have their own website, highlighting the potential for further WCMS adoption [2].  For a small business the clients, where the owner has limited technical knowledge, an open-source WCMS offers a cost-effective and easy-to-use solution to create and manage a website.  Platforms such as WordPress, Joomla, and Drupal are ideal for this scenario, as they provide intuitive tools for managing both the back end, where content is updated, and the front-end, which is what visitors see.  These platforms require little technical expertise and are widely used by individuals with no web development background, making them perfect for small businesses like a garage that needs an online presence without the need for complex coding skills [2].
While both open-source and proprietary CMS platforms have limitations.  Open-source systems may lack customisation options or advanced features, when compared to proprietary systems.  On the other hand, proprietary CMS platforms, such as Adobe Experience Manager or Sitecore, are often more polished and offer better support, but they can be expensive and less flexible in terms of customisation.  For a small business like a garage, a custom-built CMS may be a more useful solution, as it could be tailored specifically to the business's unique needs, offering greater control and scalability without the limitations imposed by either open-source or proprietary systems.
[bookmark: _Toc183067012][bookmark: _Toc194487894][bookmark: _Toc194696785]Types of CMS
CMS are commonly categorised into four main types [7 p6]:
[bookmark: _Toc194696786]WCMs:
Focused on managing content for websites, WCM separates content creation from presentation and supports publishing across multiple channels.  As mentioned above [7,8].
[bookmark: _Toc194696787]Enterprise Content Management (ECMs):
ECM manages internal organisational content like memos, reports, and employee records.  It specialises in collaboration, access control, and secure file handling, often serving compliance and operational needs [7,8].
[bookmark: _Toc194696788]Digital Asset Management (DAMs):
DAM handles media-rich assets such as images and videos.  It has advanced tools for metadata management, resizing, and editing, making it useful in creative industries [7,8].
[bookmark: _Toc194696789]Records Management (RMs):
RM focuses on transactional data like sales logs and contracts, emphasising retention, secure access, and compliance tracking [7,8].

[bookmark: _Toc194696790]4. Issues with Updating Websites for Non-Technical Owners
Many small business owners, particularly those without formal IT experience, struggle to update their websites due to technical barriers. Editing raw HTML, managing plugins, or understanding back-end structures can be confusing and intimidating without the proper knowledge, leading to a common fear of accidentally breaking the site or disrupting its layout and function [7]. As a result, content updates are often deprioritised, especially when daily operations already demand most of the owner's time [5]. Even systems designed to be more accessible, such as WordPress, can feel overwhelming to users unfamiliar with digital tools, especially when faced with inconsistent plugin interfaces, theme management, or the need for occasional troubleshooting [8]. These issues are amplified in sole-trader environments like the client’s garage business, where administrative time is extremely limited and digital upkeep is seen as an additional burden rather than a streamlined solution [4]. To address this in the project, QuillJS was integrated as a free, open-source rich text editor designed to remove the need for HTML knowledge when editing site content.  While this mitigated some of the complexity, user testing revealed that the client was still unable to effectively modify sections using Laravel’s Blade syntax, highlighting the limitations of current tools, if this site were to ever go live in a business context there would need to be more functionality added to the creation/editing of the sections such as, being able to change text and images on complex sections[9]. 
[bookmark: _Toc194696791]5. Existing CMS Systems and Flaws
[bookmark: _Toc185387825][bookmark: _Toc194696792]Overview of CMS platforms
CMS platforms play an important role in website development, allowing businesses to create, manage, and publish their own content with less time in development.  Each CMS comes with unique features, market positioning, and limitations.  This section reviews three of the most popular CMS platforms WordPress, Joomla, and Drupal and evaluates their suitability for the client’s needs.
WordPress
[image: Categories]

Figure 1 [13]
As seen in figure 1 and 2, WordPress is the most widely used CMS, with a 43% market share of all websites and 65% of CMS-powered websites globally [10, 11].  Known for its simplicity and availability of plugins and themes, it is  a good choice for blogs and small-scale websites [11].  However, WordPress lacks the depth of customisation required for completely customisable business workflows without extensive development.  The platform often relies heavily on plugins for functionality, which can introduce compatibility issues and security vulnerabilities [12].  Additionally, its prebuilt structure can limit the flexibility of designing highly customised features, making it less ideal for more customised designs.
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Figure 2 [14]
Joomla
Joomla holds 2.5% of the market and offers 34,000+ plugins and 2,000+ free themes, making it versatile for moderately complex projects [10, 11].  However, its complex interface and customisation options are challenging for non-technical users, with limited scalability for simpler needs like the client’s [12].
[image: Joomla 4 dashboard]
Figure 3 [15]
Drupal
Drupal is another prominent CMS, with approximately 1.8% of websites globally and 3% of CMS-powered sites [10].  Known for its high scalability, robust security, and advanced customisation capabilities, Drupal is commonly used for enterprise-level websites and government platforms [12].  Despite these strengths, Drupal’s learning curve and complex administrative interface might make it challenging for the client that prioritise ease of use [11].  The platform often requires significant development resources to implement and maintain, which could lead to higher long-term costs for the client[11].
[image: Ember | Drupal.org]
Figure 4 [16]
[bookmark: _Toc194696793]6. UI Design Principles for IT-Illiterate users
Effective user interface design is essential when developing a CMS for a client without technical experience, as it determines whether the system is approachable or hard to pick up. The UI in this project was built around usability principles that aim to reduce cognitive load, particularly the idea that users should not need to overthink how to complete a task with each task having clear labels in clear view [17].  Button placement, icon clarity, and visual hierarchy were used to reduce confusion and create consistency, allowing the user to learn the layout intuitively[17].  Visibility of primary actions like "edit", "create", "delete" and "Preview" were prioritised using colour, spacing, and repetition, keeping a theme across similar pages.  A key principle was considered and made use of was Fitts’ Law, which proposes the need for large and well spaced interactive elements to reduce the precision required for users to interact with them, this can be shown in the create buttons on most staff pages [18].  While tools like WordPress and Joomla can offer similar capabilities, their interface complexity has been shown to increase user dropout rates when no prior training is offered [11]. In contrast, this prototype used simplified screens and intentionally somewhat limited options to keep user focus on one task at a time, reducing the risk of errors due to user confusion.
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To handle content updates, Quill.js was used as the primary rich text editor due to it being opensource, having minimal UI and the reduced learning curve [9]. However, during user testing, it was observed that Quill lacks robust support for more complex HTML-based code and can even crash if given blade code in a certain way, this was an issue for embedding custom snippets of code that connects with the database. To mitigate this, CodeMirror was also embedded as a fallback code only editor that activates automatically when blade code is detected in a section, with the button changing before the user even clicks in the section as seen below.  While this code view option may be useless for the client currently due to a lack of technical experience, this was one of the features added to potentially support a small amount of business expansion in the future.  Codemirror allows for greater flexibility when editing code-heavy content while still protecting non-technical users from accidentally encountering it unnecessarily by giving them clear indications of what they will get via the button change.  The CMS dashboard itself has been kept minimal in this prototype with just a simple successful login text box, but plans for future development include a more detailed visual dashboard with CMS usage analytics, pending client demandas they are currently uncertainm on the data they want on the dashboard.
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Specific design considerations were made to support the client’s accessibility needs, particularly with regard to deuteranopia, a form of red-green colour blindness that can hinder the perception of certain visual cues[46, 47]. To accommodate this, all interface elements were designed with high-contrast colour schemes and neutral tones, ensuring that essential feedback such as error or success states did not rely solely on colour[46, 47]. Emphasis was placed on ensuring that all on-screen text remained clearly legible, regardless of colour vision. During the design process, readability was assessed by a user with the same form of colour vision deficiency to confirm that key information remained accessible without reliance on colour perception alone [46, 47]. 

[bookmark: _Toc194696794]7. Platform Technologies
The CMS was built using Laravel, a PHP-based framework designed to simplify common web development tasks through structured routing, built-in security, and template rendering with Blade. PHP currently powers approximately 76% of all websites requiring server-side processing, primarily due to its affordability, compatibility with numerous hosting environments, and strong integration with relational databases such as MySQL [22]. Laravel further enhances PHP's capabilities through middleware, session handling, and built-in authentication, making it suitable for small-to-medium web applications [11,22]. Although Laravel typically encourages the use of its Eloquent ORM for efficient and readable database interactions, this project utilised Laravel’s raw query builder directly within route files despite it being the slower option[29]. This decision was initially driven by limited knowledge of Eloquent and Laravel during early development. By the time proficiency was gained, the project's timeline made refactoring to fix this impractical. Using Laravel’s query builder directly is functional for simpler applications, but it lacks the abstraction, maintainability, and scalability offered by Eloquent [22,29, 31, 42, 43, 44]. Future enhancements will include transitioning to Eloquent models, leveraging cleaner code structure and better long-term maintainability, especially if the CMS moves to a live deployment.	Comment by Andrew Green: WALOR	Comment by Andrew Green: WALOR
The frontend was developed using HTML5, CSS3, Laravel Blade templates, and the Bootstrap framework, with JavaScript facilitating interactive elements. Several JavaScript libraries were integrated: Quill.js was chosen as the primary rich text editor due to its intuitive interface and user-friendly design [9]. However, Quill.js has limitations in handling custom HTML code blocks, prompting the integration of CodeMirror as a fallback editor specifically for sections requiring HTML or embedded code editing[33]. The CMS dynamically selects the appropriate editor based on the content type, shielding non-technical users from unnecessary complexity. Additionally, FullCalendar was used to provide an interactive visual calendar for managing appointments, allowing easy tracking of bookings [30]. ScrollableJS was implemented for drag-and-drop functionality in the custom page builder[41].
MySQL was chosen as the database due to its native compatibility with Laravel, straightforward setup, and widespread support across shared hosting environments, particularly those utilising cPanel [29, 45]. Laravel’s migration system was used to create and manage tables for customers, users, vehicles, appointments, and content sections. While Eloquent models were not employed due to the previously mentioned limitations, all database queries adhered to Laravel’s query builder syntax[42, 43]. Authentication was managed through Laravel’s default scaffolding, including user registration, login functionality, and email verification (temporarily disabled during development due to SMTP costs). Role-based access control was implemented simply, restricting the addition of new users to authenticated admin-level accounts. Although the current configuration has basic role distinctions, it provides an adequate foundation for future expansion. The existing setup supports modest growth, allowing for additional users and content without substantial architectural changes. While not enterprise-grade, this system is sufficiently scalable to accommodate the anticipated expansion of a small business such as the client's [11,22].
[bookmark: _Toc194696795]8. Summary of Literature & Knowledge Gaps
The available research on the topic covers CMS frameworks, usability, UI design, prototyping, and web technologies, offering insights into their strengths and limitations [2,3,8].  Technical aspects, such as PHP frameworks and frontend libraries, are also evaluated for performance and suitability [12,14].  However, a significant gap exists in academic literature on CMS adoption in auto repair businesses.  The most relevant study focuses on mechanics in Kenya, highlighting the lack of globally or context-specific examples [1].  Non-academic sources fill some gaps but may carry biases.  Further case studies for small garages are needed to gill this gap in academic research

[bookmark: _Toc194696796]9. Aims and Objectives 
[bookmark: _Toc185387844][bookmark: _Toc194696797]Aims and objectives
[bookmark: _Toc185387845][bookmark: _Toc194696798]Research Aims
· Evaluate the benefits of implementing a tailored CMS for small garage businesses with limited IT knowledge.
[bookmark: _Toc185387846][bookmark: _Toc194696799]Research objectives 
[bookmark: _Toc185387847][bookmark: _Toc194696800]Analyse the needs and challenges of small garage businesses
0. Conduct a detailed assessment of common operational challenges and digital needs specific to small garages.  
0. Determine the specific features and functionalities a CMS should offer the client.
[bookmark: _Toc185387848][bookmark: _Toc194696801]Evaluate CMS framework options and justify the final selection
0. Compare potential CMS platforms 
0. Assess the programming languages used in developing a CMS.
0. Justify the selection of Laravel or an alternative framework.
[bookmark: _Toc185387849][bookmark: _Toc194696802]Design and develop a prototype CMS tailored to a small garage business
0. Develop a functional prototype CMS using the chosen framework.
0. Ensure that the CMS is designed for ease of use.  
[bookmark: _Toc185387850][bookmark: _Toc194696803]Research and implement user interface (UI) usability for non-technical users
· Research best practices in UI design for users with minimal IT knowledge.
[bookmark: _Toc185387851][bookmark: _Toc194696804]Develop an effective communication strategy for non-technical users
0. Create a strategy to clearly communicate the CMS’s benefits to garage owners.
[bookmark: _Toc185387852][bookmark: _Toc194696805]Test and refine the CMS and communication approach with user feedback
0. Conduct usability testing with the garage client and gather feedback
0. Refine the CMS and communication strategy based on feedback.
[bookmark: _Toc185387853][bookmark: _Toc194696806]Document research findings and prototype
0. Compile the research findings providing recommendations for future CMS implementations other garages.

[bookmark: _Toc194696807]10. Research Methodology
[bookmark: _Toc194696808]10.1 Research Philosophy (Pragmatism)
Pragmatism was selected as the research philosophy due to its practical orientation, aligning well with this business-focused project aimed at addressing specific client needs. Pragmatism advocates a mixed-method approach, integrating both qualitative and quantitative research methods to provide comprehensive solutions to real-world problems [24]. The client required clear, actionable insights rather than theoretical understanding alone, making pragmatism ideal. This project combined qualitative methods, such as interviews and direct observations of user interactions, with quantitative methods, including usability metrics and performance indicators, thus ensuring the research addressed both the how and why behind user interactions and system effectiveness [25]. During the research, pragmatism enabled flexibility, as methods were adjusted when practical issues arose, such as client availability impacting planned surveys, demonstrating the philosophy’s suitability for dynamic, small-business research environments [26]. This philosophy ensured findings were directly applicable to Powells Automotive’s specific operational context [3,4].
[bookmark: _Toc194696809]10.2 Research Approach (Inductive)
The inductive research approach was employed due to its effectiveness in generating specific insights from observed data rather than applying preconceived theories [27]. This approach suited the project as it prioritised building knowledge from the client's environment, focusing explicitly on Powells Automotive’s unique operational needs rather than generalised automotive industry assumptions. Observations and interviews provided detailed qualitative data, which was analysed to identify patterns and key themes that directly influenced CMS development [25]. For instance, observations regarding the client’s initial struggle with HTML and backend complexity directly informed the decision to implement a simplified text editing system with Quill.js and CodeMirror [9,27]. Although the original intention was a fully inductive approach, occasional use of deductive reasoning occurred when assessing common CMS solutions from the literature [11]. Nevertheless, the primary focus remained inductive, generating bottom-up insights tailored specifically to the client’s practical needs and operational circumstances [8,27].
[bookmark: _Toc194696810]10.3 Research Strategy (Case Study)
A single case study strategy was adopted to concentrate deeply on Powells Automotive, a small garage business operated by a single mechanic-owner. The case study method facilitated detailed exploration into the client’s unique operational challenges and requirements, providing rich, contextual insights essential for designing an effective CMS [28]. This strategy justified the single-subject model by enabling the research to deeply explore how specific CMS features could significantly impact administrative efficiency in a small business context, especially when staff are not technically proficient [1,3]. The use of a single case study did limit generalisability but maximised relevance to the client, aligning with pragmatic research philosophy [24,26]. Data was gathered through extensive interactions, including in-depth interviews and observational data collection. This strategy was maintained consistently throughout the research, although flexibility was necessary when practical constraints (such as the client’s time availability) required adaptation, demonstrating responsiveness inherent in case-study research [28].
[bookmark: _Toc194696811]10.4 Methodological Choice (Mixed Methods)
The methodological choice for this research was mixed methods, combining qualitative and quantitative approaches. Qualitative data primarily consisted of semi-structured interviews and usability observations, enabling detailed exploration of the client’s subjective experiences, preferences, and technical challenges [25,27]. Interviews provided flexibility, allowing follow-up on unanticipated issues raised during user interactions. Quantitative metrics were collected from usability testing, such as error rates, task completion times, and navigation efficiency, providing objective measures of system performance and ease of use [25]. This mixed-method approach facilitated comprehensive insight, capturing nuanced user perceptions and objectively measurable outcomes simultaneously. Although initially planned, extensive quantitative surveys were not implemented due to constraints of the client's time and capacity. This minor adjustment did not significantly affect the overall validity of the findings, as quantitative data from usability tests sufficiently complemented qualitative insights, reflecting practical considerations of research in small business contexts [26,28].
[bookmark: _Toc194696812]10.5 Time Horizon (Cross sectional)
A cross-sectional time horizon was used by conducting focused usability testing during the final phase of CMS development.  The client performed tasks such as creating pages, editing and creating sections, while they were recorded. After this, a semi-structured interview captured qualitative feedback on system usability and user satisfaction.  This approach provided a comprehensive snapshot of the CMS's effectiveness at a specific point, aligning with the project's time constraints and the client's limited availability.  While this method offered immediate insights, it did not account for long-term user adaptation or system performance over time.  Future research could incorporate longitudinal studies to assess sustained usability and identify evolving user requirements.
[bookmark: _Toc194696813]10.6 Data Collection Methods
Data collection methods included semi-structured interviews and direct observations of the client interacting with the CMS at different phases of development. Initial interviews gathered baseline information regarding operational practices, digital literacy, and client expectations. Mid-phase interviews and observations allowed for iterative feedback loops, where client responses directly informed refinements to the CMS interface and functionality. Final phase interviews provided comprehensive feedback on the CMS’s final prototype and effectiveness in meeting the client’s practical needs. Observations captured behavioural data such as ease of login, page navigation, and specific challenges like locating the login link without instructions, which informed practical adjustments like clearer footer link placement. Quantitative usability data, including task completion speeds and navigation accuracy, was gathered through structured observational sessions [25,27]. Although optional surveys were planned, client capacity limitations led to their omission, reflecting a realistic adjustment common in small-scale, pragmatic research [26]. However, iterative feedback from observations and interviews provided robust and detailed insights, allowing continuous improvement of the CMS. Overall, data collection methods effectively balanced depth (qualitative interviews) and measurable outcomes (quantitative usability tests), fully aligning with the pragmatic, inductive approach of the research [24,25].
[bookmark: _Toc194696814]10.7 Ethics
Ethical considerations were maintained throughout the project. The client received detailed information about the research objectives, procedures, data collection methods, and potential implications via a consent form (see signed Ethics Form in Appendix). The form explicitly outlined their right to withdraw from the research at any time without repercussions, ensuring transparency and autonomy. Adhering strictly to ethical guidelines ensured that the client’s rights and interests were protected, maintaining the project's integrity and trustworthiness throughout all research phases.  Along with this, steps were made to ensure data security of the data collected from the client/participant.   All data gathered for this project was kept in a password protected device when not connected to the internet, and once an internet connection was regained all data had backups on the cloud, whether that was OneDrive for the research or GitHub for the code.
[bookmark: _Toc194696815]11. Resources
In developing a tailored CMS with appointment booking features for Powells Automotive, a selection of hardware, software, and tools was strategically made to balance functionality and budget constraints. The hardware setup included a laptop for client presentations and a desktop for development tasks, ensuring a clear separation between development and demonstration environments. This approach facilitated efficient workflow management and effective client engagement.
The software used included Laravel, MySQL, Visual Studio Code (VS Code), Git, and WampServer. MySQL, an open-source relational database management system, provided a reliable and scalable solution for data storage . VS Code was selected as the code editor due to its support for multiple programming languages and advanced features like syntax highlighting and auto-indentation, along with the developers own familiarity with the software . Git uses version control, enabling efficient tracking of code changes and collaboration . WampServer offered a comprehensive Windows-based web development environment, integrating Apache, PHP, and MySQL
To model database tables and their relationships, yEd Graph Editor was employed. yEd is a free desktop application that allows for quick creation and automatic arrangement of diagrams, aiding in visualising complex data structures . For user interface design, Figma was utilised. Figma is a collaborative design tool that enables real-time feedback and streamlines product development with design systems . The project also incorporated several open-source libraries and tools to enhance functionality. Quill.js, a free WYSIWYG editor, was integrated for rich text editing capabilities . CodeMirror provided a versatile code editor component for the CMS . FullCalendar, a JavaScript event calendar, facilitated the implementation of appointment booking features . Scrollable.js was used to enable smooth scrolling interactions . Mailtrap's free development version served as the SMTP email testing tool, allowing for safe inspection and debugging of emails in a sandbox environment .
Budget constraints necessitated the selection of free and open-source software solutions. While this approach was cost-effective, it limited exploration of potentially more advanced commercial alternatives. Consequently, the project may not have benefited from features exclusive to proprietary software, which could have enhanced certain aspects of the CMS. However, the chosen tools and technologies provided a robust foundation for developing a functional and user-friendly CMS tailored to the client's needs.
[bookmark: _Toc194696816]12. Development
[bookmark: _Toc194696817]12.1 Design Process
The design of the CMS began with digital wireframes created using Figma, using placeholder text and imagery to quickly turn them into mock-ups[51]. These mock-ups allowed for an immediate understanding of layout, spacing, font choice, colour selection, and general usability without additional conversion steps [52]. The wireframes followed a layout pattern to ensure ease of use, especially considering the client is not IT-literate. Page structures, including content blocks and editable sections designed to be removable and reorderable.
A key design decision was the placement of the login section. Since the staff login was not meant to be accessed by customers and should not distract from customer-facing content, the link was placed in a “Quick Links” section in the site’s footer. It sits at the bottom of a list that contains other customer-relevant pages in the design like “Contact”, “Book an Appointment”, and “About Us”. This decision ensured the login remained accessible without drawing attention away from the user content intended for the potential customers. The location aligns with usual usability practices for separating administrative and consumer functionalities while still ensuring discoverability for staff with only basic instructions needed [17,18].
The colour palette for the public-facing site was directly inspired by the garage’s logo, which features a black and gold.  The black was adjusted to a slightly lighter colour but still close to black being #101010. These colours were applied carefully across call-to-action buttons, headings, and navigational elements to maintain visual consistency with the branding. Accessible contrast ratios were prioritised to support users with visual impairments, particularly as the client is colourblind and requested colours that are easily distinguishable. High contrast combinations, especially white-on-dark and dark-on-white, were tested throughout to ensure visibility in various lighting conditions, complying with WCAG 2.1 Level AA standards [20].
The design of the staff interface adapted this palette but emphasised readability and clarity, moving towards a cleaner and more professional layout. While the header retained the dark colour scheme for consistency, the main content area of each staff page was presented against a white background. This helped reduce visual clutter and enhance text visibility, particularly important for tasks such as content editing, appointment management, and viewing database-generated information. The decision to adopt a more subdued and functional design in the backend was based on research suggesting that productivity-focused tools should minimise distractions while maintaining a sense of branding continuity [19,21].
The iterative nature of the project meant that design decisions were revisited after each round of feedback. For example, in the initial designs the site included a pricing section on the home page and a meet the team page, both of these were removed through the rounds of iterative feedback gained from meetings with the client. This simplified development and avoided unnecessary complexity, ensuring design choices stayed in line with technical feasibility while maintaining the user experience goals. These informed choices allowed the CMS to align closely with the needs of the business and the capabilities of the client.
Removed pricing section – 
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Removed team page with early example of footer – 
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[bookmark: _Toc194696819]Auth System
The CMS authentication system uses Laravel’s built-in features to manage user access, with custom middleware restricting registration functionality to administrators only.  This prevents unauthorised users from creating accounts and enhances overall system security, aligning with best practices for role-based access in small-scale applications [11,22].  Registration links are removed from public views and only accessible to admins from the user management page.  The only major change is that it was set to read and save the login details including a hashed password in the users table in the database.
Email verification was also configured using Laravel’s standard mailing functions.  However, due to limitations in the free version of Mailtrap, only a single email address could be used for sending and testing verification messages[35]. Full SMTP support requires a paid subscription, restricting the system’s use in real-world deployment without upgrade. Despite this, Mailtrap proved effective for development by safely capturing and displaying outbound email traffic in a controlled environment [35].  The configuration used SMTP as the mailer, with Mailtrap credentials stored in the project’s .env file. This setup enabled testing without sending real emails, ensuring the verification system functioned as expected under development constraints. While suitable for prototyping, future live deployments would require integration with a full-featured SMTP provider to support multiple user verifications.
[bookmark: _Toc194696820]Appointment Builder
The appointment scheduling feature within the CMS is designed to allow customers to book appointments while ensuring efficient data management for the business. Upon submission of the public-facing appointment form in the appointment section, the system automatically generates and interlinks a basic relationship for the customer, their vehicle, and the appointment itself. This relational structure ensures that each appointment is associated with the correct customer and vehicle, streamlining subsequent retrieval and management processes  by making the database 3nf[48, 49, 50].​
To maintain data integrity and reflect the garage's operational hours, specific validation rules are put in place during form submission. These include:​
· Phone Number Validation: limiting the input to a standard 11-digit numerical format.​
· Date Restrictions: Preventing bookings on Sundays, aligning with the garage's closure on that day.​
· Time Constraints: Limiting appointments to the operating hours between 9:00 AM and 6:00 PM.​
These validations are mostly implemented using Laravel's validation and authorise systems, which offer a set of methods to handle the data processing requirements.​
For visual representation, the system integrates FullCalendar, a JavaScript library that provides interactive and customisable calendar views[30]. This integration allows staff to view appointments in a dynamic calendar format, enhancing user experience and operational efficiency by making the data easier to read using a calendar. Authenticated users can also create new appointments directly from the calendar interface, with entries being updated in real-time to the database. While the current setup is built for a single-user operation, the design allows for room for potential business growth. Access controls are in place to ensure that, as additional staff members are onboarded, the system can accommodate multi-user support without compromising data security or workflow integrity.

[bookmark: _Toc194696821]Page Builder
An administrative tool was developed to enable the dynamic creation and ordering of website sections through a drag-and-drop interface. This functionality was implemented using JavaScript in conjunction with the ScrollableJS library, facilitating an intuitive and responsive user experience[41].  The structure and order of sections are stored in the database, allowing for persistent and customisable page layouts. Administrators can preview and edit pages in real-time, with changes being immediately reflected in the system. This approach streamlines content management and empowers administrators to tailor the website's presentation without requiring technical expertise.  However, during implementation, it was observed that certain planned plugins for table management were rendered unnecessary due to Laravel's built-in capabilities. This realisation led to a shift towards utilising native Laravel features for table rendering, simplifying the development process and reducing reliance on external libraries. 
[bookmark: _Toc194696822]Previews
The CMS includes a live preview feature that allows users to visualise changes to the site in real-time before publishing to the database and users. This is implemented in two distinct contexts.  Firstly during the creation or editing of a page. The editing preview uses Blade templating to render a temporary view of the content without committing changes to the database, allowing for review and adjustment before saving. The preview button on the pages table on the other hand, fetches and displays content directly from the database, reflecting the current committed version.  Initially, this distinction was not planned, and both preview functions retrieved data from the database, causing confusion and development delays in which the previews did not work as planned in the create and edit views.  This oversight revealed a gap in early design planning.  Once identified, the editing preview was adjusted to work independently of the database, solving the issue.
[bookmark: _Toc194696823]Sections
The Section page provides the user with the ability to create and manage individual content sections across pages, offering flexibility in how information is presented on the site.  Rich text editing is handled through Quill.js, for users with limited technical expertise [9]. For more advanced needs for when the business expands and needs to add custom scripts or code snippets, CodeMirror was integrated as a code-focused alternative[29].
Initially, Quill.js was used exclusively, but it was discovered during testing that it struggles with Blade syntax such as @extends or {{ }}. When this syntax was present, Quill caused the page to crash or render improperly.  Time was allocated to attempting a workaround using Quill itself, but the limitations of the tool made this unfeasible. A conditional system was then implemented: a function checks for the presence of Blade directives using the regular expression preg_match('/(@\w+)|({{.*?}})/', $html), and if any are found, a simplified edit view is loaded initialising only CodeMirror. The edit button also visually reflects this logic by changing style and label to “Code View Only,” clearly informing the admin of the editor type before proceeding.  Developing and testing this system took additional time but ultimately improved system stability and usability.
In the database schema, a boolean field was used to manage the activation status of each section. This field allows for dynamic enabling or disabling of sections, providing flexibility in content management. Within the administrative interface, this boolean value is displayed in the table listing all sections, offering a clear overview of each section's status. Additionally, the create and edit section pages include controls to modify this is_enabled field, facilitating straightforward toggling of a section's active state. 
[bookmark: _Toc194696824]CMS Dashboard
The initial design of the CMS’ dashboard aimed to provide insights into customer and staff behaviours and CMS usage patterns through data visualisation techniques e.g. charts, finished calculations, and tables.  This approach aligns with established best practices in dashboard design, which emphasise the importance of presenting key information in a clear and accessible manner allow users to make informed decisions using it[32].  However, during the development phase, it became clear that implementing these features required a level of technical proficiency in that area that exceeded the current skill set of the developer.  As a result of this, the focus shifted towards creating a functional prototype that could effectively demonstrate the core capabilities of the CMS to the client.​ 
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As the developer's familiarity with Laravel and associated technologies grew, the potential to incorporate more complex functionalities, such as detailed analytics and user behaviour tracking, became more feasible. Nevertheless, time constraints prevented the integration of these features within the project's timeframe. This experience shows the importance of balancing ambitious designs with practical development considerations, especially when working with limited timelines. In retrospect, a simpler dashboard design with only very basic functionalities, would have been easier to complete within the of the prototype phase lowering the familiarity with this tech stack required get the proposed design working completely.  
[bookmark: _Toc194696825]Page Navigation
The navigation system of the CMS was designed to work with rows from the pages table in the database in which pages can be deleted or added to, while keeping a simple intuitive design, aligning with the needs of the non-technical client. Navigation elements such as the header and footer are dynamically generated using data stored in the database.  The navigation areas are filled by querying the pages table, ensuring that any pages added through the CMS’s page builder are automatically added to both the header and footer navigation. This automation reduces the need for manual updates and minimises the risk of broken or missing links.
In terms of layout, both the main navigation bar in the header and the quick links section in the footer is required in every page includes links to the created pages in the database, such as the home page,  the contact us page and the appointments page. Meanwhile, the footer includes a mostly the same list of links formatted differently into two columns  only with an admin-related link to the login portal at the bottom of the right column, which is intentionally placed there to reduce its visibility to customers while still being accessible for staff. Both navigation sections use a Laravel Blade foreach loop to iterate through all active pages, pulling page title from the database to act as both the link text and slug to the route allowing the site to render links dynamically.
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This method of page navigation improves maintainability, consistency, and ease of navigation by dynamically populating the menu from the database. However, the current implementation lacks functionality for reordering menu links.  Pages are retrieved using a simple `Page::all()` query within  a Blade file, and no logic to order the nav menu is applied at all.  As a result, links appear in the default order they were created.  This limitation became clear during a client demonstration, when the client asked if links could be reordered.  Through this request from the client a functional gap was revealed.  Future development could introduce a "position" field in the pages table and integrate a library like SortableJS to allow drag-and-drop reordering in a newly created view[41]. This would provide simple intuitive method for non-technical users to have full control over the menu layout to better reflect business needs.  However, this feature was overlooked in early designs and not achievable within the current project timeframe.  This will be an essential improvement going forward.

[bookmark: _Toc194696826]13. Testing and Evaluation
[bookmark: _Toc194487913][bookmark: _Toc194696827]What is usability testing
Usability testing evaluates how effectively users can interact with a system to achieve their goals by observing real users completing specific tasks.  It helps identify issues that hinder ease of use, ensuring systems like a CMS are intuitive and user-friendly, particularly for non-technical users [17].  This process is essential to optimise the system for the client.  
[bookmark: _Toc194487914][bookmark: _Toc194696828]Importance of User Feedback in CMS Development
User feedback is critical in CMS development as it ensures the system meets the needs of its end-users by highlighting areas requiring improvement.  Usability testing collects this feedback, enabling developers to identify and address issues in functionality, navigation, and overall user experience. The design of the CMS undergoes multiple iterations, incorporating the client’s insights to refine features such as page editing and appointment booking, ensuring the system aligns with their specific operational requirements [34].
The CMS prototype was thoroughly evaluated through internal testing, client feedback, and direct observation during usability tests. Internal testing was documented in a development log, which tracked daily progress, errors, and their resolutions.  Key areas of focus included the appointment builder, creating a section and adding it in the page creation features. Early in development, logic handling form data directly within Laravel routes led to issues with maintainability and consistency. These problems were resolved through iterative refactoring, improving structure while preserving the project’s initial timelines. Several UI pain points emerged during testing, including confusion over how to preview or edit a page. These were resolved through label changes, visual feedback adjustments, and the separation of edit and preview modes. The live preview system was later enhanced to include both database previews and a preview of unsaved changes using Blade. This dual-mode preview system significantly improved usability. Although not all planned features were implemented due to time constraints, such as ticketing or invoicing tools, core functionality was completed, with users able to create, preview, and publish content to a live site [9,12].
Client feedback played a central role in evaluating the CMS. Initially, the client expressed scepticism toward the need for digital tools. However, after viewing early designs and understanding the potential impact of software in their administrative duties in the business, their stance shifted. Through these discussions, the client acknowledged the role of digital systems in improving their service offerings and later adopted garage management software independently.  Client testing revealed key limitations, such as the inability to reorder pages in the navigation bar testing done during development also helped identify some issues such as the restrictions on Quill.js when editing blade code. While the concerns found in development prompted on-the-fly improvements, including fallback support using CodeMirror when Blade syntax is detected, avoiding Quill's rendering issues, the issues found by the client remain as they were identified too late into the project [9,29]. During testing, the client was able to successfully create a new section, link it to a page, and publish that page live in the recording in the appendix. The CMS interface was clear enough for a non-technical user to navigate without extensive guidance, meeting one of the primary objectives of the project. Although some interface limitations remain, particularly around responsiveness for smaller screens, the prototype fulfilled the core needs of the business.
Performance and functionality were also considered during evaluation. Laravel’s built-in validation system ensured inputs, like appointment times and user data, met expected formats, preventing invalid or corrupt entries [12]. Form validation rules enforced date and time limits for appointments, reflecting real-world constraints. The FullCalendar implementation enabled an interactive view of upcoming bookings, allowing staff to track appointments efficiently [30]. While Laravel's Eloquent ORM is widely recommended for its readability and maintainability, this project initially used raw query builders due to the developer’s unfamiliarity with Eloquent during early development stages. Eloquent offers improved query abstraction and faster development through model-based architecture, and studies show Laravel’s use of Eloquent reduces average query development time by approximately 35% when compared to raw query construction in medium-scale projects [29]. In future revisions, controller separation and Eloquent integration are essential improvements, offering long-term scalability and better adherence to Laravel best practices.  Finally, mobile responsiveness was limited in the current implementation of the customer facing sections.  Addressing this will require further development and front-end testing
The testing phase demonstrated that the CMS was functional, reasonably intuitive, and met its basic design goals. Client trust was built gradually and culminated in their willingness to adopt similar systems in their business. Though challenges such as editor compatibility and lack of advanced features were present, the feedback and internal evaluation identified a clear path for improvement. Overall, the project succeeded in delivering a working prototype that effectively addresses the day-to-day content and appointment scheduling needs of a small garage business. Testing and evaluation have shown the system is a strong foundation for future development, with improvements in maintainability and scalability being the most critical next steps.
[bookmark: _Toc194696829]14. HCI
Effective Human-Computer Interaction (HCI) is crucial to consider for the clients small businesses implementing a CMS, directly influencing user adoption and satisfaction. Notably, 88% of online consumers are less likely to return to a site after a poor user experience[39, 38], underscoring the importance of intuitive design. Additionally, 75% of consumers assess a company's credibility based on website aesthetics, highlighting the need for a professional interface[37, 38, 39].​
However, many small businesses face challenges in adopting user-friendly CMS platforms. Studies indicate that 96% of users have encountered websites lacking mobile optimization, which can deter engagement[39]. Furthermore, 53% of mobile users abandon sites that take longer than three seconds to load, emphasizing the need for efficient performance[39].​
Investing in HCI enhancements can yield significant benefits. Prioritizing user experience design has been linked to a 200% increase in user adoption rates and a 300% improvement in return on investment. Given that 68.7% of websites utilize CMS platforms, optimizing HCI within these systems is essential for maintaining a competitive edge[40, 38].​
[bookmark: _Toc194696830]15. Conclusion
This project set out to design, build, and evaluate a prototype CMS for a small garage business, Powells Automotive. The core aim was to explore how a user-friendly CMS with embedded appointment booking functionality could support businesses with little to no IT expertise. The research demonstrated that the system met its primary objectives by successfully improving the client’s ability to manage and publish website content and handle appointments through a simplified interface although with some of the other features had to be stripped to finish the prototype.  In doing so, it not only introduced the client to digital tools but also fostered a gradual shift in their perception of technology’s role in their business.
One of the most significant outcomes of the project was the increase in client trust and confidence in digital solutions. While initially sceptical, the client’s engagement with the CMS during usability testing, alongside iterative feedback sessions, led to a reassessment of digital tools. This ended in the unexpected but highly relevant outcome of the client independently adopting garage management software following the project. This decision serves as real-world validation of the system’s influence and reinforces the notion that demonstrating practical benefits through hands-on use is one of the most effective methods of encouraging digital adoption in traditionally manual sectors [1,4].
The CMS prototype demonstrated that Laravel is a highly suitable development framework for small, non-technical businesses. Although the project relies on raw queries due to limited experience with Laravel’s Eloquent ORM, subsequent testing highlighted the value of transitioning to Eloquent for maintainability and code clarity and will be adjusted to this in further development for the client [29, 12,22, 42, 43, 44].
User testing confirmed that the CMS’s interface was clear and usable for individuals without a technical background. The inclusion of tools like Quill.js and CodeMirror allowed for both simple content creation and more complex editing when required, ensuring the system could grow with the business[9, 33]. Limitations such as the inability to reorder navigation links and the lack of responsiveness on smaller screens were noted during testing, but these were outweighed by the system’s core strengths. The prototype succeeded in fulfilling its most important function by allowing  the client to independently create, edit, and publish content.
If this project were to continue, future development should focus on refining mobile responsiveness, introducing a more advanced dashboard with usage analytics, and expanding features to include invoicing and ticketing systems. Additionally, supporting image uploads and more flexible layout editing would improve usability and give non-technical users greater control over site design. With adequate funding and further development time, this CMS could be expanded into a fully deployable product suitable for a broader market of small, non-digital businesses, especially those in service-based industries such as automotive repair, although no other businesses have been contacted to back this the strong change in the clients views and their positive response indicates others would feel it is adequate at least. The project has shown that with careful attention to usability and business needs, it is entirely feasible to develop accessible digital tools that empower small business owners to modernise their operations and increase efficiency [3,4,34].
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[bookmark: _Toc194696833]Research Participant Consent Form
Title of Research Project:
Development and Evaluation of a CMS Prototype for Powells Automotive
Researcher Name:
Callum James
Institution:
NPTC Group of Colleges
Supervisor:
Andrew Green

Purpose of the Research:
This research project is being conducted as part of an undergraduate final year project for the fulfilment of a degree in Level 6 BSc (Hons) Applied Computing – Top-up Degree (Full-Time), at NPTC Group of Colleges in partnership with the University of Wales Trinity Saint David.  The aim of the research is to design, develop, and evaluate a lightweight, user-friendly content management system (CMS) tailored for a small independent garage (Powells Automotive), with a focus on accessibility for non-technical users.

What Participation Involves:
As part of this research, your involvement will include:
· Participating in informal or semi-structured interviews to discuss your business’s administrative challenges and digital requirements.
· Providing feedback on the functionality and usability of a CMS prototype developed specifically for your garage.
· Reviewing the system and its interface either through direct use or guided demonstrations (e.g., walkthroughs, videos).
· Assisting in identifying any improvements or additional features you would find helpful.

What Will Be Recorded:
· General notes on your feedback and responses during testing and interviews.
· Observations on how you interact with the CMS prototype (e.g., navigation, usability issues).
· No personal customer data or sensitive business information will be collected or stored.
· The only business information included in the CMS prototype will be what is already publicly accessible via sources like Google — including your business name, opening hours, logo, and location.

Your Rights:
· Your participation is completely voluntary.
· You may withdraw from the project at any time without providing a reason.
· Any data collected will remain confidential and anonymised in any final reports or academic submissions.
· You can request access to your data or ask for clarification on how it will be used at any time.

Participant Declaration:
I confirm that I have read and understood the information above.  I voluntarily agree to participate in this research project and understand I can withdraw at any time without consequence.

Participant’s Full Name: 	Matthew Powell

Signature: 			M.Powell

Date:			 	31/03/2025



Researcher’s Full Name: 	Callum James

Signature: 			C.James

Date: 				31/03/2025




[bookmark: _Toc194696834]First Meeting Notes – Initial Frontend Mock-up
· The client was shown the first version of the frontend mockups.
· He responded positively to the overall design, especially the theme and colour scheme, saying it matched the business logo well and gave a professional but simple feel.
· He requested the pricing section be removed. His reasoning was that it would be misleading, as there’s no fixed pricing across all types of vehicles – it varies too much depending on the work needed.
· We also decided to remove the individual service pages and instead just have one single "Services" page with all the information in one place. This was done to make things easier for the client to manage when using the CMS – fewer pages to update.
· The client was a bit unsure at first about whether software like this was necessary for his business. We ended up having a chat about how a digital system could make admin tasks like managing appointments and updating the site a lot simpler.
· He seemed more open to the idea by the end of the conversation once we talked through how it could actually save him time and keep things more organised without needing to learn loads of technical stuff.
· A few days after the meeting but before the scheduled next meeting, there was a follow-up discussion where we agreed to remove the "Meet the Team" page. He felt it didn’t serve much purpose for the kind of garage it is.

[bookmark: _Toc194696835]Frontend designs 
[image: A black and white website

AI-generated content may be incorrect.]
[image: ][image: A screenshot of a website

AI-generated content may be incorrect.][image: ][image: ][image: ][image: ][image: ][image: A screenshot of a computer

AI-generated content may be incorrect.]

[bookmark: _Toc194696836]Second Client Meeting Notes – CMS UI side Review
· The client was presented with updated designs, including proposed layouts for the customer-facing frontend and the internal dashboard for staff use.
· He began the meeting by showing a commercial garage management software he had recently subscribed to. This platform already included ticketing and invoicing features, which meant those areas were no longer as critical for the CMS project. However, he was still happy to see these systems implemented in the CMS as a backup option, in case the commercial system ever failed or became unavailable.
· All designs were reviewed together, and the client agreed with the general structure and layout. However, he requested a change to the left-hand vertical navigation bar, asking that the background colour be made uniform rather than having highlighted sections or differing shades.
· He raised a concern about the section display on the CMS home page, specifically regarding the amount of space available to input information. He felt the design might not allow for enough text or flexibility for the kind of detailed updates he may need to post.
· A working navigation prototype was shared via Figma, allowing him to click through a demo version of the internal dashboard. He seemed comfortable using the interface and said it was intuitive to move between pages.
· Overall, he was supportive of the changes and appreciated being included in the design decision-making process.
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[bookmark: _Toc194696837]Third Client Meeting Notes – CMS Usability Testing and Prototype Review
· The client was invited to test the usability of the CMS prototype through a short guided session.
· Tasks included logging in, creating a new content section, creating a page, and inserting the section into that page using the page builder interface.
· The client was able to complete each task with minimal assistance after a brief explanation of the available features. Navigation through the staff section was smooth, with the client noting that all the key options were clearly laid out and accessible.
· During testing, the client asked whether the CMS would allow them to reorder the navigation bar, as they wanted to control the display order of pages based on importance. It was explained that this functionality was not available in the prototype, which raised the issue as a potential feature for future development.
· A specific concern was raised regarding changing images within existing content sections. While this functionality wasn’t available as a dedicated option, the client discovered that inserting a new image using the Quill.js rich text editor was straightforward, and they found this to be a sufficient workaround.
· After completing the testing session, the client expressed confidence in the system’s usability and stated that they would be happy to pursue a full implementation for their business.
· They also recognised the potential of the CMS for broader interaction with customers, such as keeping the website content up to date or possibly using it to post important business updates.
· Short videos were recorded during this session to document navigation behaviour and client interaction with the CMS. These are available in the appendix for reference.
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APPENDIX 1: DECLARATION FORM AND FORM OF CONSENT



DECLARATION 
     

 
I, Students Name declare that I am the sole author of this Project; that all references cited have been consulted; that I have conducted all work of which this is a record, and that the finished work lies within the prescribed word limits. 
 
 
This work has not previously been accepted as part of any other degree submission. 
 
 
     
 
Signed: Callum James
 
 
Date: 03/04/2025
 
 

FORM OF CONSENT 



I Callum James  hereby consent that my Project, submitted in candidature for the B.Sc. Applied Computing degree, if successful, may be made available for inter-library loan or photocopying (subject to the law of copyright), and that the title and abstract may be made available to outside organisations. 
     
     
     
Signed: Callum James
 
Date : 03/04/2025
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Ethics Approval Form

Before you complete this form, please take time to carefully consider the following questions:

Have you considered yet whether there are any problematic ethical issues in your proposed research project?  If you have not you should talk to your Course Tutor or Supervisor.

Have you already completed an Ethics Approval Form? Yes – then you do not need to complete this form

No – please complete this form in as much detail as you can

	Name:
	Callum James

	Project/Research Title:
	Would a CMS based website benefit a small garage business with limited IT knowledge?

	Name of Supervisor:
	Andrew Green

	School/Dept.
	Applied Computing

	Faculty:
	Computing 

	Proposed Start Date:
	
	End Date:
	



1. Summary of planned research (please indicate below the purpose of your planned project/research, together with your aims, main research questions and research design – you should continue onto a separate sheet if necessary)
	The research aims to evaluate whether a CMS-based website can benefit a small garage business with limited IT knowledge, focusing on “Powells Automotive” in Resolven.  The study will identify the business’s specific needs, such as scheduling and customer management, and develop a prototype CMS tailored to these requirements.  Emphasis will be placed on creating a user-friendly interface for non-technical users and an effective communication strategy to demonstrate the system’s benefits.  Feedback from the client will be gathered to assess the CMS’s usability, effectiveness, and how well its advantages have been communicated, with findings used to refine the prototype and provide recommendations for future similar projects at other local garages in the UK.










2. Methodology (You need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *)

	 x
	Interviews
	X 
	Participant Observation
	 
	Use of personal data

	
	
	
	
	
	

	
	Focus groups
	
	Questionnaire
	 X 
	Literature Review

	
	
	
	
	
	

	X 
	Performance
	
	Presentation
	
	Other (state below)*



	



3. Participants - Does your proposed project/research involve human participants?

	X
	1. Yes, as a primary source*
	
	2. Yes, as a secondary source*
	
	No- go to section 4



*If you have ticked yes, it is likely you will need an Advanced CRB check before undertaking your study

If yes, indicate who your participants are:

	
	Early years/Pre-School children
	X 
	Adults - give details below

	
	
	

	
	School age children
	
	Vulnerable people - give details below

	
	
	

	
	Young People aged 17-18
	The client/business owner who is my brother, and maybe other garages/mechanics in the area


	
	
	

	
	Unknown at this stage
	



4. Ethical issues - you should tick all that apply

	
	Administration of drugs incl. alcohol 
	
	Deprivation

	
	
	
	

	
	Unpleasant stimuli in any manner or form
	
	Active deception or withholding information

	
	
	
	

	
	Collection of highly personal information
	
	Payment



5. Are there any ethical concerns other than those listed above? (Continue onto a separate sheet if necessary)

	
There are 4 main ethical concerns for this project:
Conflict of interest: 
Data Security and Retention in hypothetical deployment: 
Client Consent and Awareness:
Data Security and Storage during conducting research and development of CMS:




6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused (continue onto a separate sheet if necessary)

	
Conflict of interest: Since the client is the researcher's brother, there is potential for conflict of interest.  Efforts will need to be made to ensure the professional integrity of the project.  Specifically, the client’s autonomy in decision-making must be preserved, and the familial relationship must not be used to influence or pressure them into agreeing to features, changes, or decisions they may not fully endorse.  To address this, clear boundaries will be established, and all decisions will be documented and agreed, with input from the client.
Data Security and Retention in the case of hypothetical deployment: While the project’s goal is to evaluate the CMS rather than deploy it, ethical concerns regarding data security and retention remain relevant if deployment is considered in the future. Any evaluation involving simulated or real data must adhere to UK GDPR guidelines. Hypothetical policies for data retention and secure handling will be explored and recommended during the evaluation, ensuring the client is informed about best practices.
Data Security and Storage during conducting research and development of CMS:  All project data will be securely stored on OneDrive, with backup only on a password-protected laptop during meetings, or when the data is being actively worked on.  This laptop will only temporarily hold data until an internet connection is restored to upload it securely to OneDrive.  Data will not be shared outside the scope of the project, ensuring full confidentiality.
Client Consent and Awareness: A signed consent form will be obtained to ensure the client understands the scope and limitations of the project, including potential risks if the CMS were deployed. 




You should enclose any materials (e.g. questionnaire, interview schedule), plus the Consent Form, and the Debriefing Sheet when submitting the Ethics Approval Form to your supervisor.

Student Signature:  C.James    				Date: 11/12/2024

**********************************************************************************
	
	
Advanced CRB check required
	
	
CRB confirmation received -  Date:_______________

	
	

	
	
Recommendation of approval given at Faculty Level

	
	

	
	
Approval not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee

	
	

	Comments:







Signature: (Assistant Dean/Head of School) _______________                 ____________ Date: ________________

	
Faculty recommendation endorsed by the Ethics Committee
	
Chair’s Initials
	


	
Date
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