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[bookmark: _Toc235867588]1. Introduction
SmartPark is a responsive, three-page informational website developed for a university Web Development module to demonstrate front-end design and implementation skills in the context of a smart parking management concept. The project's objective was to design and build a website that presents the SmartPark service to prospective users through a Home, About and Contact page, while applying current front-end standards rather than relying on a component framework to do the work.
The site was built using HTML5, CSS3 and vanilla JavaScript, styled with Google Fonts and Bootstrap Icons, and does not depend on a CSS framework such as Bootstrap for its layout or navigation behaviour. A particular focus was placed on responsive design, so that the layout, navigation and content reflow correctly across desktop, tablet and mobile viewports using CSS media queries and a custom-built hamburger menu.
Search engine optimisation was addressed through semantic markup, descriptive metadata and a logical heading structure, and accessibility was considered throughout with reference to the Web Content Accessibility Guidelines (WCAG) 2.1. The finished pages were validated against the W3C Markup Validation Service and W3C CSS Validator to confirm standards compliance prior to submission. This report describes the requirements, implementation and validation of the website, before critically evaluating it against usability, SEO and accessibility criteria and comparing it with two established live websites.
[bookmark: _Toc235867589]2. Requirements
Purpose. The purpose of the project was to design a promotional, informational website for a fictional smart parking service, giving visitors an overview of what SmartPark offers without implementing backend booking or payment functionality, which falls outside the scope of a front-end development assignment.
Subject matter. The subject matter is smart parking management. The site introduces the concept of a service that helps drivers find and reserve parking spaces, communicating this through descriptive content, iconography and a simple three-page structure — Home, About and Contact — rather than through functioning transactional features.
Target audience. The target audience is prospective users of a smart parking service, including commuters, city-centre visitors and businesses researching parking solutions, who are likely to access the site from a mix of desktop and mobile devices. This meant the design had to remain legible and usable at narrow viewport widths.
Objectives. The project objectives were to: (1) produce a responsive, three-page website using HTML5, CSS3 and vanilla JavaScript only, without a UI framework; (2) build a custom navigation system, including a hamburger menu for small screens, without using a pre-built navigation component; (3) apply semantic HTML and on-page SEO practices; (4) apply relevant WCAG 2.1 accessibility considerations; (5) validate the HTML and CSS output against W3C standards; and (6) implement a working, client-side validated contact form.
Scope. The project is limited to the front-end development of a static, informational prototype. Server-side processing, a database, user accounts, real-time availability data and payment handling were explicitly out of scope, and are discussed only as future work in the evaluation section of this report.
[bookmark: _Toc235867590]3. Implementation
Planning began with a simple site map covering the three required pages and a shared header and footer, followed by low-fidelity sketches of the layout for desktop and mobile to work out how the navigation would collapse at narrow widths. A single main.css file and a single main.js file was used across all three pages so that styling and behaviour stayed consistent, rather than duplicating rules per page.
Structurally, each page uses semantic HTML5 elements — header, nav, main, section and footer — rather than generic div containers, both to support SEO and because it made the CSS easier to reason about while building the site. The Home page carries a hero section, a brief services overview and a gallery; the About page expands on the concept behind the service; and the Contact page holds the address and contact details alongside the enquiry form.
The navigation bar is fixed to the top of the viewport and highlights the active page using a class toggled by JavaScript based on the current page's filename, so a visitor can always see where they are within the site. Below a set breakpoint, the standard link list is replaced with a hamburger icon; clicking it toggles a class on the navigation container that slides the menu into view. This behaviour was written from scratch in HTML, CSS and JavaScript because the brief specifically required a custom-built solution rather than Bootstrap's navbar component, so the toggle logic, attribute updates and open/close animation are all hand-written rather than imported from a library.
CSS was organised with a small set of custom properties — colour palette, spacing values and font stacks — declared at the top of main.css, followed by component-level rules and then the media queries that handle layout changes at tablet and mobile widths. Google Fonts were used for headings and body text, and Bootstrap Icons supplied the icon set used in the services section and footer, without pulling in the rest of the Bootstrap library or its JavaScript dependencies.
The JavaScript layer, beyond the navigation toggle, handles a scroll-to-top button that appears once the user scrolls past the hero section, and validation for the contact form. The form checks that the name, email and message fields are completed and that the email field matches a basic email pattern before allowing submission; a visible confirmation message appears on success and the form resets automatically, while a separate reset button is provided so a user can clear the fields manually at any point.
SEO was implemented at the markup level: each page has a unique, descriptive title tag and meta description written around its specific content, a single h1 followed by a logical heading hierarchy, descriptive alt text on images, and a mobile viewport meta tag. Where appropriate, non-critical images use lazy loading via the loading attribute to reduce initial page weight.

Figure 3.1 Home Page
[image: ]
The SmartPark Home page, showing the fixed navigation bar, hero section and services overview.




Figure 3.2 About Page
[image: ]
The About page, describing the SmartPark concept and its intended benefits to users.

Figure 3.3 Contact Page
[image: ]
The Contact page, showing contact details and the enquiry form.




Figure 3.4 Mobile Navigation
[image: ]
The custom hamburger navigation menu opens on a mobile viewport.

Figure 3.5 Contact Form
[image: ]
The contact form displaying client-side validation feedback.
[bookmark: _Toc235867591]4. Validation
Once the three pages were functionally complete, the HTML was checked using the W3C Mark-up Validation Service and the CSS was checked using the W3C CSS Validator. Validation matters beyond satisfying a checklist: invalid mark-up can cause browsers to render pages inconsistently, can confuse assistive technology that relies on a predictable DOM structure, and can make a page harder for search engine crawlers to parse correctly, which undermines the SEO work described in Section 3.
The first validation pass on the HTML surfaced a small number of issues, mainly unclosed image tags, a missing alt attribute on one icon, and a heading level that had been skipped in one section (an h2 followed directly by an h4). The CSS validator flagged a vendor-prefixed property with a typo. These issues were corrected and the pages were re-validated until both the HTML and CSS reported no errors, at which point the validation screenshots below were captured.
Figure 4.1 HTML Validation
[image: ]
W3C Mark-up Validation Service result showing no errors.
Figure 4.2 CSS Validation
[image: ]
Caption: W3C CSS Validator result showing no errors.
[bookmark: _Toc235867592]5. Evaluation
[bookmark: _Toc235867593]5.1 Website Usability
Usability is generally defined, per ISO 9241-210, as the extent to which a system can be used by specified users to achieve specified goals effectively, efficiently and with satisfaction in a given context of use [1]. In practical web design, this is most often assessed against Nielsen's ten usability heuristics, which remain a standard checklist for interface evaluation because they were derived empirically from a large sample of real usability problems and continue to be applied, and re-validated, in current research [2], [3].
Evaluating SmartPark against these principles, the fixed navigation bar and active-page highlighting support visibility of system status and consistency, since a visitor always knows which page they are on. The hamburger menu keeps the interface uncluttered on small screens, which aligns with aesthetic and minimalist design. The contact form's field validation gives immediate, specific feedback rather than a generic error, which supports error prevention and recovery.
There are also weaknesses. Because SmartPark is a static informational prototype, several heuristics cannot be fully tested: user control and freedom is hard to assess meaningfully without account state or a multi-step process to undo, and there is no search function or breadcrumb trail, which would matter more on a larger site than on a three-page prototype. Usability testing was also limited to the developer's own heuristic walkthrough rather than testing with real users, so these findings should be read as a structured self-review rather than empirical user research.
A realistic improvement would be to display form-field error messages inline next to each field rather than as a single summary message, and to test the site with a small number of real users on both desktop and mobile, which would give a more reliable picture than heuristic evaluation alone.
[bookmark: _Toc235867594]5.2 Search Engine Optimisation
Search engine optimisation is the practice of structuring a website so that search engines can crawl, index and understand its content, improving the likelihood that relevant pages appear in search results [4].
Smart Park’s on-page SEO is limited to the techniques that are genuinely appropriate for a small, static three-page site. Each page has a unique title tag and meta description written around its specific content rather than reused across pages; semantic HTML5 elements are used so that a crawler can distinguish navigation, main content and footer content structurally rather than relying on generic containers; a single h1 per page is followed by a logical h2/h3 hierarchy; images carry descriptive alt attributes, which also has an accessibility benefit; the viewport meta tag makes the site mobile-friendly, which Google has treated as significant since the shift to mobile-first indexing; and non-critical images use native lazy loading to reduce initial load time.
What was not implemented, and should be stated honestly, is structured data such as schema.org mark-up, an XML sitemap, or a robots.txt file. None of these were part of the brief, and none could be meaningfully verified without deploying the site to a live, crawlable domain, so they are listed here as future work rather than as implemented and untested claims.
[bookmark: _Toc235867595]5.3 Accessibility
Accessibility concerns removing barriers that would otherwise prevent people with disabilities from perceiving, understanding, navigating or contributing to a website. The Web Content Accessibility Guidelines (WCAG) 2.1, published by the W3C, organise this around four principles: perceivable, operable, understandable and robust, commonly abbreviated as POUR [5].
Assessing SmartPark against POUR: for perceivable, images carry alt text, and the colour palette used for text and background was chosen with reasonable contrast in mind, though it was checked visually rather than measured formally against the WCAG 1.4.3 contrast ratio. For operable, the custom navigation, including the hamburger toggle, is reachable by keyboard as well as mouse, and the scroll-to-top control is a genuine button element rather than a styled div, which keeps it in the keyboard tab order. For understandable, page structure and navigation labelling are consistent across all three pages, and form fields have visible labels rather than relying on placeholder text alone. For robust, semantic HTML5 elements were used throughout, which assistive technologies generally parse more reliably than generic containers.
There are also honest gaps. ARIA attributes were only added where the custom navigation needed them, to communicate expanded or collapsed state, rather than throughout the site; the contrast of a small number of secondary text elements was not formally tested with a contrast-checking tool; and no testing was carried out with an actual screen reader, only with browser-based accessibility inspection tools. These would be the first improvements to make in any future iteration, alongside a full automated accessibility audit.
[bookmark: _Toc235867596]5.4 Comparison of Two Live Websites: GOV.UK and BBC
GOV.UK is built on a design system with an explicit, published accessibility strategy; its components and documentation are stated to meet WCAG 2.2 AA [6], reflecting the legal requirement for UK public sector bodies to meet WCAG 2.1 AA under the 2018 accessibility regulations. Its usability benefits from a restrained, text-first layout with minimal decorative content, which keeps the interface predictable across a very large number of services.
BBC's website covers a much broader and more visually dense set of content spanning news, sport and on-demand video, which creates more demanding navigation and information-architecture challenges than a single-purpose government service. The BBC has invested heavily in responsive layout and publishes its own accessibility guidance, though the sheer density of content on some of its pages works against the minimalist-design heuristic in a way that GOV.UK's pages generally avoid.
	Criterion
	GOV.UK
	BBC

	Usability
	Minimal, text-first, highly consistent component library across services
	Content-rich, denser navigation across news, sport and iPlayer

	Accessibility
	Documented strategy; design system components state WCAG 2.2 AA conformance
	Published accessibility guidance; broader content mix increases the surface area to maintain

	SEO
	Highly structured, consistent URL and heading patterns across services
	Strong editorial SEO but greater structural variation between sections

	Mobile friendliness
	Simple responsive layout scales predictably to small screens
	Responsive, though media-heavy pages are more demanding on mobile connections


On balance, GOV.UK demonstrates the stronger overall implementation against the specific criteria evaluated here, largely because its narrower, standardised component library makes consistent accessibility and usability easier to sustain across many services, whereas BBC's site has to balance accessibility against a much richer editorial and multimedia proposition. Relating this back to SmartPark, the project's decision to keep the page count and navigation small mirrors, at a much smaller scale, the same principle that appears to make GOV.UK easier to use consistently: reducing the number of moving parts reduces the number of places usability and accessibility can break down.
[bookmark: _Toc235867597]5.5 Overall Evaluation
SmartPark met its stated objectives. It is a responsive, three-page site built without a UI framework, with a working custom navigation and hamburger menu, semantic and SEO-conscious markup, WCAG-aware design decisions, and HTML and CSS that validate cleanly against W3C standards. Its main strength is internal consistency: the same design language, navigation behaviour and code structure carry across all three pages, which is a realistic outcome for the scope of a front-end module assignment.
Its limitations are mostly a function of that scope rather than oversights. There is no backend, so the contact form only validates and resets on the client side rather than actually transmitting data anywhere; there is no database, so nothing about parking availability is real; and accessibility and SEO were addressed through implementation choices and manual review rather than through automated auditing tools or real user testing, which a production deployment would require.
Realistic next steps, in rough priority order, would be: running an automated accessibility audit and correcting whatever it surfaces; adding a database and a simple backend so the contact form, and any future booking flow, can persist data; introducing real-time parking availability data, most plausibly through a third-party API rather than physical sensors at prototype stage; adding an interactive map showing parking locations; layering in an online booking and payment flow once a backend exists to support it; and, further out, an administrator dashboard for managing listings and bookings. None of this functionality exists in the current submission, and none of it is claimed to.
[bookmark: _Toc235867598]6. Conclusion
This project set out to design and build a responsive, three-page informational website for a fictional smart parking service using HTML5, CSS3 and vanilla JavaScript, without relying on a UI framework for layout or navigation. That objective was achieved: the site has a custom-built responsive navigation system including a hamburger menu, a validated contact form, semantic and SEO-conscious mark-up, and HTML and CSS that pass W3C validation.
The main lesson from the project was how much groundwork sits behind features that look simple in the finished site; the navigation toggle in particular took more iteration than expected to get working smoothly across breakpoints without a framework to fall back on. Writing the accessibility and SEO sections of this report also made clear how many of these considerations are really about testing and evidence rather than one-off implementation choices, which is reflected in the limitations noted throughout the evaluation.
Future development would focus on backend integration, real data and formal accessibility auditing, turning the current front-end prototype into a genuinely functional booking service.
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