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[bookmark: _Toc183067011][bookmark: _Toc185387817]Content Management Systems introduction
A Content Management System (CMS) helps users manage digital content by allowing them to create, edit, organise, and publish material without advanced technical skills.  Modern CMS platforms are server-based, combining editing interfaces, content storage, and publishing tools into user-friendly systems requiring minimal training [1,3].  Early CMSs, like City Desk and Mars Edit, were desktop applications, but server-based systems now offer greater flexibility and collaborative capabilities [3].
Web Content Management Systems (WCMS) focus on website creation and management, ideal for small and medium-sized businesses (SMBs) with limited web development knowledge.  Despite over one billion websites globally, 60% of SMBs still lack a website, highlighting WCMS potential [2].
Open-source WCMS platforms offer cost-effective and easy-to-use solutions.  However, they may lack advanced features and customisation compared to proprietary platforms such as Adobe Experience Manager, which are more polished and better supported but often expensive and less flexible [2,3].  For small businesses like garages, a custom-built CMS provides a tailored, scalable solution, offering greater control while avoiding the limitations of either system.
[bookmark: _Toc183067012][bookmark: _Toc185387818]Types of CMS
CMS platforms are categorised into four types: Web Content Management (WCM), which manages website content and supports multi-channel publishing [1,3]; Enterprise Content Management (ECM), designed for internal organisational content with features like secure access and compliance [1,3]; Digital Asset Management (DAM), focused on media assets like images and videos [1,3]; and Records Management (RM), handling transactional data and retention needs [1,3].
[bookmark: _Toc185387819]Headless and Decoupled CMS
A Headless CMS separates content management from delivery, using APIs to distribute content across devices like websites and mobile apps [1,3].  A Decoupled CMS offers similar flexibility but includes templating tools for front-end design [1,3].  For the client, a decoupled CMS is ideal, balancing scalability with ease of use, while a Headless CMS would demand technical expertise unsuitable for a small garage business.	Comment by Andrew Green: Why? Surely when the CMS is operational, the means of creating new content should be much the same?
[bookmark: _Toc183067013][bookmark: _Toc185387820]Challenges Faced by Small Garage Businesses with Limited IT Knowledge
[bookmark: _Toc185387821]IT Limitations in Small Garages
The client, Powells Automotive, faces common challenges for small garages, including limited budgets, lack of technical expertise, and reliance on manual processes like handwritten invoices [5]. Many small businesses struggle to adopt modern technology, prioritising operational needs over IT investment [6].  While [5] focuses on Kenya, where 68% of mechanics lack formal IT training, it highlights universal issues such as low digital literacy, which may also affect similar businesses in the UK.  These barriers often result in inefficiencies and slow adoption of innovative technologies.
[bookmark: _Toc185387822]Operational Challenges
Operational challenges for small garages from a brief interview and observation of the client, typically includes manual scheduling, inadequate customer records management, and inefficient invoicing systems.  Mainly relying on basic tools such as handwritten notebooks, which are prone to errors and time inefficiencies.  Manual record-keeping and invoicing are often inefficient and lead to inconsistencies, costing 50% more time on processes compared to other digitised counterparts [6].  
[bookmark: _Toc185387823]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 [6,7].  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 and reduced operational costs [7].
[bookmark: _Toc183067014][bookmark: _Toc185387824]Evaluating CMS frameworks and development platforms
[bookmark: _Toc185387825]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
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Figure 1 [36]
As seen in figure 1 and 2, WordPress dominates the CMS market, powering 43% of all websites and 65% of CMS-based sites globally [8, 9].  Its simplicity and extensive plugins make it ideal for small-scale websites, but reliance on plugins can cause compatibility and security issues, limiting its suitability for highly customised designs [10].
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Figure 2 [37]
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 [8, 9].  However, its complex interface and customisation options are challenging for non-technical users, with limited scalability for simpler needs like the client’s [10].
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Figure 3 [38]
Drupal
Drupal powers 1.8% of global websites, excelling in scalability, security, and advanced customisation [8, 10].  It suits enterprise and government use but poses a steep learning curve and high implementation costs, making it impractical for small businesses focused on ease of use [9, 10].
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Figure 4 [39]
[bookmark: _Toc185387826]Development Frameworks Comparison
PHP and Laravel
PHP, a widely used server-side scripting language, powers nearly 80% of websites requiring server-side programming due to its simplicity, affordability, and compatibility with MySQL databases, making it ideal for small businesses [12,15]. Laravel, a popular PHP framework, enhances development efficiency with features like routing, authentication, and the Blade templating engine, which simplifies managing dynamic content and suits developers with limited technical experience [11,12].  Laravel provides robust security features, including CSRF protection and encrypted data storage, and delivers consistent query execution times, making it suitable for small to medium-scale applications [12].  While PHP and Laravel are beginner-friendly, improper code structuring during development can lead to long-term maintainability issues [12,15]. Additionally, PHP's slower performance compared to modern JavaScript frameworks like Node.js under high concurrency scenarios is a drawback, though this limitation is unlikely to affect the client’s small business operations [12, 13].	Comment by Andrew Green: Requires explanation.	Comment by Andrew Green: PHP is not slower than Node (after some configuration - it is out of the box).
Symfony
Symfony is a PHP framework known for its modular architecture and reusable components, excelling in large-scale, complex applications. Its Twig templating engine is secure and lightweight, enabling effective customisation [11].  However, its steep learning curve and higher processing times make it less efficient and overly complex for smaller applications [12,13].
Angular
Angular, a TypeScript-based framework by Google, is highly scalable and ideal for enterprise applications needing real-time interactivity.  Features like two-way data binding simplify workflows [14].  However, its complex coding structure and steep learning curve make it unsuitable for simpler CMS needs, such as those of a small business client [14].
[bookmark: _Toc183067015][bookmark: _Toc185387827]Programming Languages in CMS Development
JavaScript and Node.js
JavaScript, which is normally a front-end language, is extended to the server side through Node.js, allowing for full-stack development with a single language.  Node.js’s non-blocking, event driven architecture allows for efficient real-time applications, such as a live chat or data streaming platforms [14, 16].  Its extensive ecosystem and libraries offer flexibility, making it a strong option for scalable web applications.  However, Node.js introduces complexity, particularly for developers unfamiliar with asynchronous programming.  Along with this, managing dependencies and ensuring compatibility among libraries can make maintenance challenging for businesses with limited technical expertise [14, 16].  For the client’s CMS, Node.js may offer more flexibility than required, adding unnecessary complexity.
Why PHP and Laravel for the Client’s CMS
PHP and Laravel strike a balance between affordability, simplicity, and scalability.  Laravel’s built-in security features, such as CSRF protection and encrypted data storage, are vital for safeguarding the client’s sensitive customer data.  Its modular architecture supports the addition of future features like appointment scheduling or invoicing without extensive redevelopment [12,17].  While Node.js is a powerful alternative, its added complexity makes it less practical for a business with limited technical resources. Laravel’s extensive community support and comprehensive documentation further ensure long-term sustainability, making it the ideal choice for the client’s CMS.
[bookmark: _Toc183067016][bookmark: _Toc185387828]User Interface (UI) Design for Non-Technical Users
[bookmark: _Toc185387829]Importance and Benefits of Usability for Non-Technical Users
An intuitive UI is vital for CMS adoption by non-technical users, ensuring engagement and efficiency through familiar and simple navigation [18].  Complex systems can overwhelm users, making user-centred design principles essential.  These include empathy for user perspectives, iterative testing to meet expectations, and continuous feedback-based refinement [18,19].
User-friendly design significantly impacts business adoption and processes.  For example, HubSpot’s interface redesign based on user feedback increased product signups by 27% [20].  Similarly, Staples enhanced its enterprise solutions by focusing on simplicity, improving accessibility and user satisfaction for small businesses [21, 22].  Applying these principles ensures the CMS is easy to operate, encouraging consistent usage by the client while enhancing overall productivity and satisfaction.
[bookmark: _Toc185387830]Effective Communication and Training for Non-Technical Users
The client may struggle to see the benefits of a CMS if described using technical jargon.  Clear communication must emphasize practical outcomes like improved customer experience, increased efficiency, and reduced workload, supported by relatable case studies and tangible examples [23].  Training and support are essential for smooth adoption.  A single in-person session covering tasks like creating service pages and managing bookings, supplemented by written guides, can build user confidence and reduce resistance to change.  This approach minimizes errors, ensures consistent usage, and helps the client fully leverage the CMS’s capabilities [24].
[bookmark: _Toc183067018][bookmark: _Toc185387831]Usability Testing and Feedback for CMS Development
[bookmark: _Toc185387832]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 [18].  This process is essential to optimise the system for the client.  
[bookmark: _Toc185387833]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 [25].
[bookmark: _Toc183067019][bookmark: _Toc185387834]Prototyping and Development of CMS for Small Businesses
Prototyping involves creating simplified versions of a product to evaluate design and functionality before full-scale development [18].  For small businesses, this allows clients to visualise features such as templates, appointment booking, and admin pages, enabling early identification of issues and alignment with business needs [18].  Prototyping ensures iterative testing and refinement, reducing costly errors post-deployment [26,27].  Wireframes outline structure and functionality, while mock-ups provide detailed visuals, helping clients assess usability without redevelopment [27, 28, 29].  These tools allow for faster, cost-effective adjustments, leading to a user-friendly, effective system [26,28].  For this project, initial mock-ups were created in Figma for client feedback, with further prototyping planned in Lunacy, a free tool offering offline capabilities and bypassing Figma’s advanced feature paywalls [30].
[bookmark: _Toc185387835]Literature review
The literature reviewed 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 [5].  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.
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[bookmark: _Toc182468194][bookmark: _Toc185387837]Research methodologies 
[bookmark: _Toc182468196][bookmark: _Toc185387838]Research Philosophy – Pragmatism
Pragmatism emphasizes practical outcomes by integrating qualitative and quantitative methods to address real-world problems [31,32].  This approach allows flexibility in research design, focusing on actionable insights and balancing theoretical understanding with practical applicability.  Pragmatism is ideal for this study as it supports exploring the specific needs of small garages through qualitative data while testing CMS usability and effectiveness with quantitative measures [31,32].  Alternative philosophies were considered but rejected: Positivism was too restrictive for user-focused research, and Interpretivism’s purely qualitative nature risked limiting the generalisability of findings to similar businesses.
[bookmark: _Toc182468197][bookmark: _Toc185387839]Research Approach – Inductive
An inductive approach focuses on coming up with theories from the data rather than beginning with an established theory and testing it through the research process.  This approach is well-suited to exploratory studies, such as this one.  It allows for gathering insights directly from the business context, helping to build understanding of the perceived benefits and barriers of CMS implementation for garages with limited IT knowledge and funding.  [33] Since the goal is not to test an existing CMS framework but to develop insights that could shape practical recommendations for CMS use, the inductive approach seems to be a food fit.  In contrast, a deductive approach, which would begin with an existing theory or model, would limit the study’s flexibility to explore new or unforeseen findings, making it less suitable in this case [33].
[bookmark: _Toc182468198][bookmark: _Toc185387840]Methodological Choice – Mixed Methods
A mixed methods approach integrates qualitative and quantitative data for a comprehensive understanding of CMS benefits.  Qualitative methods will uncover user needs and barriers to adoption, refining the CMS design, while quantitative techniques assess metrics such as efficiency gains and user satisfaction [33].  This dual approach ensures practical, and evidence backed recommendations.  Alternative approaches were dismissed for their inability to address the dual focus on exploring perceptions and validating measurable benefits, making mixed methods the most effective choice.
[bookmark: _Toc182468199][bookmark: _Toc185387841]Research Strategy – Case Study
A case study is a detailed, context-specific examination of a subject to understand the issues it faces in real-life settings.  This approach is ideal for the current research, as it focuses on exploring the practical benefits and challenges of CMS adoption in a small business environment, providing detailed insights that may not be able to be generalised to all small businesses but may be relevant to similar small garages [33].  The case study method also aligns with the need to consider the unique context of this garage, including its limited IT knowledge and available resources, which are crucial factors influencing CMS adoption.
[bookmark: _Toc182468200][bookmark: _Toc185387842]Time Horizon – Cross-sectional 
A cross-sectional approach focuses on collecting data at a specific moment in time, providing a snapshot of the situation to evaluate the CMS's usability and benefits for the business [33].  This approach aligns with this project’s focus on looking at the immediate outcome of the CMS once it is operational.  By concentrating on a single point of data collection, the study will evaluate how well the CMS meets the clients’ needs.  The cross-sectional design is well-suited to the project’s timeline and ensures usable insights can be gained within the constraints of the time allotted and the clients limited availability.
[bookmark: _Toc182468201][bookmark: _Toc185387843]Techniques and Procedures
Semi-structured interviews will be the primary method, offering flexibility to explore key topics while adapting questions based on the conversation's flow [34].  These will take place at key stages of the CMS implementation, such as needs assessment, design, and post-development, to capture insights on usability, benefits, and challenges.  To broaden the perspective, additional interviews may be conducted with similar garages in the area to compare opinions and experiences.
Limited surveys might be used to support the research, gathering quantitative data on user satisfaction, time savings, and efficiency.  If surveys are not feasible, interviews and CMS testing will remain the primary research tools.  Qualitative data from interviews will be analysed through thematic analysis to identify and interpret key themes [35].  Any survey results will be visualized with charts and graphs to enrich the qualitative findings.




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