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This project looks at accessibility and usability of entertainment venue websites and an accessibility bar web application was created. Accessibility is of paramount importance on all types of websites from shopping to University and entertainment venues so making sure that the user has a good experience is essential.
Hyper Text Markup Language (HTML) and Cascading Style Sheets (CSS) were used throughout the main website with JavaScript being used to create the functions for the accessibility bar web application. The evaluation methods used throughout the project were interview prior to and after the implementation, with a questionnaire being sent out prior to the commencement of interviews.
A working application has been created with recommendations for further development based on feedback during the post-implementation testing interviews, some of which have been completed within the project timescale.
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[bookmark: _Toc70581372]1 – INTRODUCTION
Accessibility is important on websites, with more things now moving to the online world. With over eight million visually impaired users within the world, more of them are following this trend of completing tasks online and accessing the internet. Adjustments could be made to ensure their visit is of benefit to them. [1]
Accessibility can mean either having an application which allows visitors the opportunity to change the font size or zoom in and out as much as they need [2] [3]. Some websites may be uncomfortable to look at due to sizes, fonts and colours. 
If developers are changing the accessibility to suit all, this would usually be done in the design areas hence calling the project accessibility on websites. This is generally set up because some people find it difficult to read black text on a white background and can be uncomfortable for them to read. It is in the current trends of web development and design as websites are recommended to follow the Web Content Accessibility Guidelines (WCAG 2.1) [4]. 
These recommendations ensure that content on websites is more accessible to read and can be accessed more efficiently. WCAG 2.1 specifies how to make content on websites accessible to people who have disabilities. [4]
The goal of the research is to gain an understanding of what accessibility features are currently implemented onto websites so that a web application can be designed to cater for an entertainment venue website needs and requirements. According to Lawton Henry “Accessibility is essential for developers and organisations that want to create high-quality websites and web tools, and not exclude people from using their products and services” [2]. People with disability should not be discriminated, this includes websites. If they cannot read black writing on a white background and there is no way of changing this to suit the user, this is discrimination as no adjustments are being made. When developing a website, developers would benefit from considering the Equality Act 2010 to avoid anyone being discriminated because their product is not accessible to them due to having a disability [5]. The final web application should allow users to make adjustments for themselves so they are happy with the settings on the website.
The research will explore how entertainment venues can adapt to having an accessibility feature on their website so it will make it easier for visitors to book online and how it can generate more income.
[bookmark: _Toc70581373]1.1 – Aim and Objectives.
Aim: To evaluate the accessibility of an entertainment venue website.
Objectives:
1. Investigate the principles and practices of designing an accessible website.
2. Analyse accessibility concepts and techniques commonly deployed by existing websites to identify difficulties that need to be addressed in the construction of an accessibility bar web application.
3. Evaluate the effectiveness of a range of accessibility principles.
[bookmark: _Toc61951092]

[bookmark: _Toc70581374]2 - RESEARCH AND REVIEW OF LITERATURE 
[bookmark: _Toc70581375][bookmark: _Toc61951093]2.1 – Creating a Website Using HTML and CSS
Web developers could allow disabled users to have an appreciation of the information on the site without affecting the overall design for everyone. Assistive technologies are used to assist disabled people access the internet. [6]
Some people use a head pointer as a mouse and a mouth stick as a mouse as some may not be able to use their hands to type or control a PC. As people get older, difficulty in accessing web services can increase due to declining faculties. W3C launched the Web Accessibility Initiative (WAT) in April 1997 which includes examples of how users with disabilities can navigate around the internet without using a keyboard and mouse but using their own assistive technologies. It was created to “promote and achieve Web functionality for people with disabilities”. To create web pages developers usually use HTML with CSS code to do the design element. According to Thatcher “CSS is wonderful for accessibility – more for how it makes developers think than from what it enables for users” [6].
[bookmark: _Toc70581376]2.2 - Accessibility
With an accessibility feature it should never interfere with the main principles of web pages which is the simplicity and navigation of the website. It should enhance it to get the most people accessing it.
Websites should be adapted to make sure they follow these guidelines. This was launched for people who have disabilities to become involved within the web consortium. The consortium is known internationally by “developing common protocols that promote its evolution and ensure its interoperability”. According to Paciello, “if you are a person with a disability, no doubt the web is just as important to you as your ‘able bodied’ neighbour” [7]. For a disabled person it is just as important to access the internet as they may depend on getting essential products such as shopping or because it saves them from having to go to the venue and purchase something, they could do online such as booking tickets [7]. 
[bookmark: _Toc61951095][bookmark: _Toc70581377]2.3 - Web Design Principles
When users read information on a website, they often skim and scan for the information they require to know, from venue information such as venue facilities or links to other pages of the website such as a booking page for an event. The plan ought not be an obstacle; it should go about as a channel between the client and the visible data. It describes in detail how the layout of websites should be laid out. Clients can move about effectively through natural route. The navigational panel should be designed with obvious signs that it is the panel such as different colour buttons to other parts of the website. All pages should have similar layout to each other, so the user knows they are visiting the same website. It is possible to make changes to the brightness, contrast, saturation, and lightness by describing these settings within the web browser. However, users could find these difficult to find, hence the project being an accessibility bar web application [8]. 
[bookmark: _Toc61951096][bookmark: _Toc70581378]2.4 - WCAG 2.1 Guidelines
The key criteria changes made were the transformation needed to be made such as having a determined user interface (UI) items and figure, having applicable text styling assets such as text spacing, computer keyboard shortcuts to be switched off and users being informed of timeouts before they happen [9]. 
The WCAG 2.1 criteria is a known example of accessibility on websites. It describes that “all images should have a descriptive” which is known as alt text. It ensures users who have visual impairments can access the image as anyone else can however they receive a description of what the image is showing. On modern websites, the common accessibility issues are an inconsistent navigation panel meaning users cannot navigate that much around the website, the website is non responsive meaning it does not work and it would not work on mobile devices, the information on the website is displayed mostly in images, any documents on the website could be inaccessible as it does not always follow the same style or accessibility as the website and any notices about privacy or banners for cookies are quite hard to get to if using a keyboard. Within the United Kingdom (UK) WCAG guidelines websites should comply to the accessibility rules and they are referred to in the web accessibility law. [10]
The information on web pages should be able to be read or heard easily. The text could be made available in an audio format so if the user has visual impairments there is an option to have the text read out aloud to them. Website users should have the ability to adjust the sound settings to making louder or quieter, pause or stop the audio being played. Users should also be able to resize the content on pages to make it 400%, making it readable for all who visit the website. Default background and text shading blends give adequate differentiation. The text should not be the same colour as this would not be readable. It is also recommended that black text on a white background because it would cause discomfort for people with visual impairments to read. [11]
[bookmark: _Toc61951097][bookmark: _Toc70581379]2.5 - Testing
A good method of website usability testing is by completing a user experience (UX) questionnaire. This would measure the attractiveness of the pages such as what is the impression users get and if they like it. Another measurement is its accuracy, so users are getting to understand the product and they can learn how to operate the website. The websites efficiency would also be measured, if the user encounters any issues with the website can they find a remedy to it without unnecessary or extra work than required and weather the website reacts quickly to these tasks. Dependability would be put to the test the user would be asked if they feel they are in control of the website’s interaction and whether they feel it is predictable and secure by giving examples of how to make the website fully accessible. Finally, they could be questioned about its overall creativity and catching the interest of the users visiting the website. [12]
[bookmark: _Toc61951098][bookmark: _Toc70581380]2.6 - Tools and Techniques for Implementing Accessibility Features.
People with disabilities access the internet in a variety of different ways depending on what their disability is, and the assistive technologies used. Configured software and hardware is used as well as specialised software which can assist complete tasks.
Assistive technologies can improve user interaction across the web. These could be screen readers that can read out text from a webpage for people who are unable to read the information, screen magnifiers for low visibility as well as voice recognition software for those who are unable to use a mouse or keyboard. There are adaptive strategies used to improve the user experience such as increasing the font of the text, reducing the speed of the mouse and enable subtitles. Accessibility can benefit people who do or do not have disabilities as support is increasing as many features are now becoming built into the computer hardware and software itself.  There are many ways that people perceive content on a website, which is auditory, tactile and visual. Auditory means speech or sound. This would include a read aloud feature as it could be speaking to the person. Tactile signifies bars and vibrations so maybe a joystick to help navigate around the website. Visual is commonly images, text and video. Alternative text could be used on images so if a person cannot see an image, text could be made available. A video is good as if the person as visual impairments, they could engage with the website by listening to something instead. Audio descriptions could also be made available as mentioned above, people would have something to listen to. If a person visits a website for the first time, they will be easy to interact with its navigation. According to the WAI, “People navigate and find content using different strategies and approaches depending on the preferences, skills and abilities”. [13]
[bookmark: _Toc61951099][bookmark: _Toc70581381]2.7 - Universal Design
Universal design is to address the issues of all people with or without a disability. It is generally used in the private sector; it gives a route for agencies to move this focus. By using universal design, it could save the agency money as they are purchasing in highly accessible products at the beginning of the project, it is innovative as you are making websites for anyone regardless of their disability and it engages customers to use the resources as anyone can view them at any given time. [14]
Re-building an inaccessible website can use up quite a lot of time and effort, depending on the size of the website and how many of its pages are inaccessible to read. If you are building a new accessible website from scratch this can also use time and effort as the developer is constantly making sure that their website can be read and accessed by all. It is recommended to identify issues with an older website, so the developer know what to avoid when creating their own website. If any website is using flash, it is quite likely that they are not accessible. [15]
[bookmark: _Toc64377310][bookmark: _Toc70581382]2.8 - Disability Discrimination Act 1995
The Disability Discrimination Act (DDA) is to raise civil liberties for people with disabilities and to safeguard disabled people from intolerance. It is an act to make it illegal to discriminate against disabled persons in connection with looking for jobs, the facility of properties, amenities and facilities or the disposal or running of locations; to make establishment about the service of people with disabilities; and to discover a National Disability Council. [16]
[bookmark: _Toc64377311][bookmark: _Toc70581383]2.9 - Usability
Usability is a characteristic element that evaluates how simple user interfaces are to utilize. Usability is also known as a technique to enhance ease of use throughout the layout procedure. [17]
Usability is specified by five elements:
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[bookmark: _Toc70581431]Figure 1: Five elements of usability [18]


UX concentrations on having an appreciation of users, their requirements, their principles, skills, and their limits. UX is an expanding area that is constantly being identified. The key principles of user experience are useful, usable, desirable, findable, accessible and credible.
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[bookmark: _Toc70581432]Figure 2: Key principles of user experience [19]


On the internet, usability is an essential prerequisite for existence. If a website is hard to interpret information from, if the home page does not mention what the organisation presents or if users go missing on the site, they leave. [18]
An important element is utility, which describes the design’s performance. Usability and utility are just as important and collectively, they can discover whether something is beneficial. To learn a device's service, the same user study techniques that enhance usability can be used. [18]
	[bookmark: _Toc61951100][image: ]
[bookmark: _Toc70581433]Figure 3: Utility, usability and useful definitions. [18]




[bookmark: _Toc70581384]3 - RESEARCH AND DEVELOPMENT METHODOLOGY
[bookmark: _Toc61951101][bookmark: _Toc70581385]3.1 - Research Methodology
This section of the report demonstrates the research methods used in the project.
[bookmark: _Toc61951103]3.1.1 - Wave Web Accessibility Evaluation Tool
An accessibility test was carried out on the Carmarthenshire Theatres website to look for potential accessibility errors. The home page was tested with the remainder of the site being analysed. The advantage of using this method is that it collects errors in areas the researcher may not be able to view such as the coding. 
[bookmark: _Toc61951104]3.1.2 - Analysis of Site Structure
The researcher completed an analysis of the overall website structure and accessibility. This was a self-evaluation as he regularly visits the website, so he understands how the website operates.
[bookmark: _Toc57818247][bookmark: _Toc61951105][bookmark: _Toc70581386]3.1.3 - Research Onion
The research onion was established by Saunders (2007) to describe the stages required in which a researcher must go through when creating a valuable methodology [20]. The research onion layers give a comprehensive information of the steps of a research method. [21]
The advantages of using the research onion are that it generates a series of phases of the distinct data collection processes can be identified and it demonstrates the steps needed in which a research methodology can be interpret. [21]
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[bookmark: _Toc57818237][bookmark: _Toc61951132][bookmark: _Toc62464203][bookmark: _Toc70581434]Figure 4: Research Onion [22]


Positivism is founded on the concept that the world should be understood based on evidence which can be measured [23]. Positivism allows for command and accuracy, it sends supportable data as it is usually yes or no however, the data could be rigid [24]. Positivism assists with the research questions and theories that can be verified [25].
Interpretivism helps with studies which are in neutral ground like societies. How people are thinking cannot be seen through analysis as it impossible to have a conclusion on how they are behaving [24]. Interpretivism entails researchers to recognize aspects of the project, therefore interpretivism incorporates human interest into a project [26].
For the research elements, positivism was used as it is yes or no answers which has assisted with using specific accessibility guidelines to make judgements. Interpretivism was used for the evaluation sections of the project because users gave subjective view on how well the application is working and asking for their own individual opinion.
[bookmark: _Toc56417007][bookmark: _Toc57818248][bookmark: _Toc61951106][bookmark: _Toc70581387]3.1.4 - Case Studies
Case studies commonly used for academic development and the reasoning of it is to provide detailed analysis about a specific study that reveals extensive information [27]. According to Lazar “a case study is an in-depth study of a specific instance” [28]. This strategy is concentrating on at least one individual or area [21].
The advantages of conducting case studies are that they give a lot of in-depth information to be gathered that would not ordinarily be acquired by other research project, and that with most case studies experiments and tests are carried out to prove what is being stated within the study itself [29].
The disadvantages for conducting case studies are that it is time consuming to conduct a study as some studies need to be based around activities such as software or website testing. This can take time as it could take a while to go through the main pages on the website. [30]
[bookmark: _Toc61951107][bookmark: _Toc70581388]3.2 - Development Methodology
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[image: Waterfall development methodology]
[bookmark: _Toc55896464][bookmark: _Toc56006524][bookmark: _Toc61951133][bookmark: _Toc62464204][bookmark: _Toc70581435]Figure 5: The Waterfall Development Method [31].


This methodology is the most common software development method available. It consists of 5 different stages, which are concentrating on set goals. Each section should be 100% full before moving onto the next phase. [31] Each phase is specified flows into the next flowing down stage [32].
The advantages of using this model are that it is easy to interpret. When clear objectives for projects are established, this could be the more useful method to use. [31] It is easy to measure the progress of the and the requirements are the first thing to be decided so the scheduling and planning using this method is evident [32].
The disadvantages of using the waterfall model are that the model itself is slow and due to its tight structure. If the customer is unhappy with the outcome in the verification stage it could be expensive to go back some steps and re-construct the code [31]. 
For the project, the waterfall methodology was used because of it being clear to use and easy to measure the progress being made during the project. It signifies that the outcomes of the project are understandable for both clients and developers to have an appreciation of what happened in the project. 
[bookmark: _Toc57368325][bookmark: _Toc61951108][bookmark: _Toc70581389]3.2.1 - User Stories
A user story explains functionality that will be useful to any users or purchasers of a system. It is comprised of three parts: a transcribed explanation of the story, communications regarding the story that provided to the main specifics of the story and examinations that authenticate facts and that can be used to decide when a story is comprehensive. [33] [34]
User stories concentrates on operating software over thorough documents. User stories also highlights oral work rather than transcribed interaction and promotes in person communications. User stories promote iterative development, the stories become more comprehensive the closer developers get closer to the completion stages. [35] [33]
Waterfall projects assist develop project documents which consists of the requirements from the client, so it does not support user stories [36].
User stories are being used by various companies who create systems applying the waterfall methodology and do not have the agile methodology being used so there may be misunderstanding around what a user story is and how they can assist developers define, identify and provide a system [37].
An example of a user story would be ‘as a user I want have access to an accessibility bar web application so that I have access to the internet and have the assistance I require’.
An advantage of using user stories is that it assists to understand user needs and that they are effective if they involve aspects such as user position and abilities [38].
The disadvantages of using user stories are that they are not as concentrated on non-functional needs. Conditions such as performance and usability may not be secured at all in this methodology. [38]
[bookmark: _Toc57368326][bookmark: _Toc61951109][bookmark: _Toc70581390]3.2.2 - UML
Unified Modelling Language (UML) is a regulated modelling language which comprises of an incorporated set of diagrams, created to assist software developers for identifying, imagining, building, and detailing the elements of software methods [39].
The benefit of using UML is that is offers developers with communicative graphical modelling language which is available so they can create and interchange important models [39]. 
The disadvantage of using UML is that it uses a lot of valuable time to preserve UML diagrams. The illustrations must be coordinated with the software code which needs time to build and retain and adds an increased workload to the development. [40]
It was beneficial to use user stories over UML as they are easy to use and project developers can set out the requirements more efficiently and it does not have to be driven by software code to set the stories up. 
[bookmark: _Toc57368328][bookmark: _Toc61951110][bookmark: _Toc70581391]3.2.3 - Requirements / Testing
To assist gather the requirements of the application, testing was done on an existing entertainment venue website.
The advantages of testing an application are that users would be happy with the product as by testing, any errors would be discovered within the development stages and could be fixed before going out to customers [41].
The drawbacks of testing are that some prototypes may not be thoroughly tested due to the size of the application and it can usually be only tested against the application necessities [42].
Once the application has been completed another test was done to ensure that the application works effectively and that the requirements have been met. 
[bookmark: _Toc70581392]3.2.4 - Focus Group
The group was made up to be a part of the questionnaire, pre-implementation and post-implementation interviews to give their valuable comments. There were certain participants of the group who had a disability. They would be able to look at current accessibility issues on the existing Carmarthenshire Theatres website as well as give their opinions on how to improve the accessibility application. 
Theatre colleagues have been asked as they have knowledge of how the Carmarthenshire Theatres website works as they could visit it frequently to see upcoming events. They have given recommendations of what is not working on the website as well as its accessibility. When the application had been completed, they assisted in determining whether the features were suitable for an entertainment venue website.
General public were asked because there were some people who have never visited the Carmarthenshire Theatres website before so they did not know what to expect on there so they gave user personas which people who are familiar with the website could not give because of them having a knowledge of it. Some participants were not computer literate so may were unsure of how the website operates as they had not visited it before or never used a computer previously.
Current students at the University of Wales Trinity Saint David were invited to take part in the focus group as they have computing knowledge and give a technical opinion of accessibility issues with the existing website as give comments on improving the application. 
[bookmark: _Toc70581393]3.3 - Questionnaire
A questionnaire was sent out to the focus group to determine accessibility issues with the existing Carmarthenshire Theatres website.
The advantage of using a questionnaire is that they are one of the most reasonable ways to collect quantitative data as they are economical. They are useful as they can be directed to groups can be chosen at the questionnaire creator’s discretion. [43]
The disadvantages of using questionnaires are that some responses could be misleading, and respondents may not be 100% honest with the responds they give [43].
When the group of 40 people got the questionnaire, qualitative questions was used because these are generally simpler to calculate and analyse [44]. Qualitative questions are useful for the group because these are more open questions, participants gave their analysis of the findings [45].
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[bookmark: _Toc70581394]4 – RESEARCH FINDINGS
[bookmark: _Toc61951112][bookmark: _Toc70581395]4.1 Analysis of LW Theatres
The LW Theatres (shown from figure six) [46] website generally has a good layout with videos and images located around the home page which makes it accessible as there is something visible on the screen. In terms of formatting, there is white text on a black background on many aspects of the page and this could be inaccessible for people who have visual impairments. The navigational panel is black text on a white background which could potentially cause some issues. The ‘Book Tickets’ button also has issues as it is white on black which may cause some issues with people who have visual impairments. 
	[image: ]
[bookmark: _Toc55311489][bookmark: _Toc61951135][bookmark: _Toc62464206][bookmark: _Toc70581436]Figure 6. Top of home page


There are images which are good for visual purposes which makes it a bit easier to interpret the text on the screen, as shown in figure seven.
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[bookmark: _Toc55311490][bookmark: _Toc61951136][bookmark: _Toc62464207][bookmark: _Toc70581437]Figure 7. Bottom of home page. 


The events page (figure eight) of the website shows a photo of each event to show which could be beneficial. However, the formatting could be an issue to more people particularly the ‘More Info’ button as they are both of a similar colour scheme. 
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[bookmark: _Toc55311491][bookmark: _Toc61951137][bookmark: _Toc62464208][bookmark: _Toc70581438]Figure 8. Events page.



The page which shows the names of the theatres under the LW Theatres group could be improved, as shown in figure nine. Firstly, there could be a small description underneath the name of the theatre to give some backgrounds into the venue following on by a further information button to have a detail description of its history. Also, it would use useful if there was either an image or a video of the venue. Some visitors to the website may not be able to see the white text on a black background.
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[bookmark: _Toc55311492][bookmark: _Toc61951138][bookmark: _Toc62464209][bookmark: _Toc70581439]Figure 9. The venues within the LW Theatres Group.


Figure ten follows the rest of the website regarding the poor background and text colours. It does, however, include images and videos so people have an appreciation of what is always being done to keep them safe during their visit. The page has also been divided into sections such as before arriving and when you arrive to the venue what to expect.
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[bookmark: _Toc55311493][bookmark: _Toc61951139][bookmark: _Toc62464210][bookmark: _Toc70581440]Figure 10. Audience guide




Figure eleven shows the difference of how the website looks on a desktop PC and on a mobile phone. The website is responsive and is mobile friendly. This is valued in the modern world as people look more at their phones and complete online activities.
	Desktop version
	Mobile version
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[bookmark: _Toc55311494][bookmark: _Toc61951140][bookmark: _Toc62464211][bookmark: _Toc70581441]Figure 11: Desktop and mobile versions. 
[bookmark: _Toc61951114][bookmark: _Toc70581396]4.2 - Analysis of Carmarthenshire Theatres Website
This section includes analysis of the existing Carmarthenshire Theatres website
[bookmark: _Toc61951115][bookmark: _Toc70581397]4.2.1 - Accessibility Evaluation Tool
The WAVE Web Accessibility Evaluation Tool shall be used tool to identify accessibility issues on the existing Carmarthenshire Theatres website, as shown in figure twelve [47].
	[image: ] 
[bookmark: _Toc70581442]Figure 12: Accessibility evaluation results.


The researcher has added further information in relation to where these errors have been discovered and screenshots below to demonstrate that errors have been discovered at certain points during the test [48].
Some of these identifications found are called ARIA, (Accessible Rich Internet Applications suite). It is implemented to make content and applications on the internet accessible for people who have disabilities. ARIA addresses issues such as delivering functionality to people who would benefit from using assistive technologies. By using this, website developers can make sophisticated applications which can be used by everyone [49]. 

	[image: ]
[bookmark: _Toc55212031][bookmark: _Toc55311479][bookmark: _Toc61951142][bookmark: _Toc62464213][bookmark: _Toc70581443]Figure 13: home page.


[bookmark: _Toc61951116]
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[bookmark: _Toc55212032][bookmark: _Toc55311480][bookmark: _Toc61951143][bookmark: _Toc62464214][bookmark: _Toc70581444]Figure 14: newsletter sign up.


[bookmark: _Toc70581398]4.2.2 – Researcher Analysis
The researcher carried out an analysis of the Carmarthenshire Theatres website [50].
The background colour is appealing as the text stands out. The social media links are visible on the right of the screen. These could be hard to interpret as they blend it with the background colour. The navigation panel colours could be an issue for visually impaired users as some could read black text on a white background, as shown in figure fifteen.
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[bookmark: _Toc55212033][bookmark: _Toc55311481][bookmark: _Toc61951144][bookmark: _Toc62464215][bookmark: _Toc70581445]Figure 15: the home page


Figure sixteen is demonstrating the mailing list sign-up form and social media links. The sign is a black text boxes on a white background, which could cause some discomfort for users. There is an orange button which says sign up which stands out from the rest of the web page signifying this is something the theatre wants visitors to sign up to their newsletter. The ‘Stay in Touch’ section these are white shapes on black text and the icons for the different sites are black which does not stand out from the background. This could be difficult for some to read as it does not stand out and it is hard to interpret. The icons should follow the colour scheme of each social media site which makes them stand out more. There is an option available to view the brochure which is useful as they have varying coloured background colours and black text colour.
	[image: ]
[bookmark: _Toc55212034][bookmark: _Toc55311482][bookmark: _Toc61951145][bookmark: _Toc62464216][bookmark: _Toc70581446]Figure 16: newsletter sign up & ‘stay in touch’ area for social media.


On figure seventeen, it demonstrates all the extra things the theatres have to offer such as a gift and loyalty card, hynt disability card, time credits and the multibuy scheme. Although all the words are in white text on a black background, the images are showing the different colours which stand out.
	[image: ]
[bookmark: _Toc55212035][bookmark: _Toc55311483][bookmark: _Toc61951146][bookmark: _Toc62464217][bookmark: _Toc70581447]Figure 17: extras 



On figure eighteen, this demonstrates good accessibility practices as it has images detailing each show, so users know what they are. The event is also colour co-ordinated, so it stands out which venue it is. At the top of the page, there is a search bar so you can filter events by names, dates and venues.
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[bookmark: _Toc55311484][bookmark: _Toc61951147][bookmark: _Toc62464218][bookmark: _Toc70581448]Figure 18: What’s On page


Figure nineteen shows the layout of event details on the website. It shows a visual of the show poster as well as some information which includes the production company, the category of the show and venue name. The date of the performance is relatively clear near the ‘Book Now’ button. The button stands out clearly. The event information is not that clear due to the white background as well as changing fonts throughout which some may find uncomfortable.
	[image: ]
[bookmark: _Toc55311485][bookmark: _Toc61951148][bookmark: _Toc62464219][bookmark: _Toc70581449]Figure 19: Event details


Figure twenty is demonstrating the theatre information page. There are 8 different sections. There are also images on each section making the page visually appealing. The buttons are also distinctively coloured orange to follow the theatres colour scheme and the text is black so the text should stand out.
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[bookmark: _Toc55311486][bookmark: _Toc61951149][bookmark: _Toc62464220][bookmark: _Toc70581450]Figure 20: Information about the Ffwrnes Theatre


Figure twenty-one shows the difference of how the website looks on a desktop PC and on a mobile phone. The website is responsive and is mobile friendly. 
	Desktop version
	Mobile version
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[bookmark: _Toc55311487][bookmark: _Toc61951150][bookmark: _Toc62464221][bookmark: _Toc70581451]Figure 21: Desktop and mobile versions. 
[bookmark: _Toc64377318][bookmark: _Toc70581399]4.3. - What Other Theatres are Doing Well?
Two websites were analysed to see what good practices they were doing on their website. These assisted with the implementation of the accessibility bar web application as key principles were discovered from the websites and was used to assist with the creation of the application.
There was not an accessibility bar web application on any of the websites.
[bookmark: _Toc64377319][bookmark: _Toc70581400]4.3.1 - Swansea Grand Theatre
On the Swansea Grand Theatre website [51], users can view events by month and not one long list, like on other similar websites. Their brochure is available to be viewed online. Users would be able to zoom in and out on a digital version of the brochure rather than a paper brochure. There is information about visiting the theatre, especially accessibility. Available seats for performances are shown in blue so they could be easier to see, as shown in figure twenty-two. Unavailable seats are discoverable as are a light blue colour and the user is unable to click on these circles. Some of the text may be unclear due to the text being black and the background being white. The website is also mobile friendly.
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[bookmark: _Toc64377331][bookmark: _Toc70581452]Figure 22: Available and unavailable seats (Swansea Grand Theatre).


[bookmark: _Toc70581401]4.3.2 - Carmarthenshire Theatres
In addition to the analysis already shown [52], in terms of the booking tickets for shows, available seats for performances are shown in orange so they could be easier to see. Unavailable seats are discoverable as are a grey colour and the user is unable to click on these circles, as shown in figure twenty-three.
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[bookmark: _Toc64377332][bookmark: _Toc70581453]Figure 23: Available and unavailable seats (Carmarthenshire Theatres).





[bookmark: _Toc70581402]5 – ANALYSIS
This section of the report is demonstrating the results of the questionnaire and pre-implementation interviews.
[bookmark: _Toc70581403]5.1 – Questionnaire
This section demonstrates the questionnaire results, forty respondents took part in the questionnaire.
[bookmark: _Toc70581404]5.1.1 - Charts
For the first question (chart in figure twenty-four), it was ‘Is the website easy to read?’. 97.5% of respondents though the website was easy to interpret. The WAVE Tool feels there are some discrepancies with this in connection with contrast issues.
	[image: ]
[bookmark: _Toc61341345][bookmark: _Toc61951152][bookmark: _Toc62464223][bookmark: _Toc70581454]Figure 24: Results for question one. 


Question two was ‘Is the website presented clearly?’. 100% of participants thought that the website was presented clearly. This made adding features to the accessibility bar web application difficult.
Question three was ‘Is the website easy to navigate?’. All forty respondents answered ‘yes’ to this question. 100% of the respondents thought the website is easy to navigate around. 
Question four (chart in figure twenty-five) was ‘Is the text easy to read?’ 95% of the respondents answered ‘yes’. However, two answered ‘no’. When conducting the analysis of the website, it was not that clear what the text boxes were and the text inside them was not very clear. The WAVE Tool concurs this as mentioned in Chapter three.
	[image: ]
[bookmark: _Toc61341348][bookmark: _Toc61951155][bookmark: _Toc62464226][bookmark: _Toc70581455]Figure 25: Results for question four.


For question five (chart in figure twenty-six), it was asking ‘Are the text boxes clear?’. 95% of respondents answered ‘yes’. However, two answered ‘no’. The WAVE Tool concurs this as mentioned in Chapter three.
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[bookmark: _Toc61341349][bookmark: _Toc61951156][bookmark: _Toc62464227][bookmark: _Toc70581456]Figure 26: Results for question five 


Question six was asking ‘Are the buttons clear?’ 100% of the respondents said yes.
For question seven (chart in figure twenty-seven), it was asking how accessible the website is, out of ten. Eighteen respondents answered ten out of ten and one respondent answered six. This is signifying that the website is accessible according to the respondents. 
	
[bookmark: _Toc61341351][bookmark: _Toc61951158][bookmark: _Toc62464229][bookmark: _Toc70581457]Figure 27: Results for question seven.


[bookmark: _Toc61341334][bookmark: _Toc61951118][bookmark: _Toc68776198][bookmark: _Toc70581405]5.1.2 - Results
With the first question, this is a good result as 97.5% said it was easy to read. When conducting the analysis of the website, it was found that some areas of the website were not as easy as other sections due to white text being on black background and black text on a white background, which may cause some discomfort for some users with a visual impairment.
For the second question, 100% of respondents thought the website was presented clearly. This is a very good result; however, this makes it a difficult decision what to put in the web application as that would effectively help with the presentation of the website as all users would be able to visit the website and be presentable for them as they could see it.
For the third question, 100% of the respondents thought the website was easy to navigate around, this is a good result. Although the web application would not be used primarily to navigate around the website, by having a read aloud or text zoom feature for people with visual impairments, they may want to navigate around the website because they would be able to interact with the website the same as any other user.
For question four, 95% of respondents thought that the text was easy to read. This is an interesting result because when the analysis of the website was completed, the researcher thought of the same agreed with the two respondents who said no to this answer as there were some text colours which were not suited for the background colour. 100% positive responses were not expected as when conducting analysis and online web accessibility evaluations the text was not that clear to interpret and retrieve from so this result was to be expected.
For question five, 95% of respondents thought that the text boxes were clear. Whilst completing the analysis, it was discovered that the default text inside the boxes such as ‘First Name’ were not always clearly recognised when looking at the boxes because it was a grey text in a white box which makes it hard to view. When entering details, it may be unclear what details they are required from the user. 100% positive responses were not expected as when conducting analysis and online web accessibility evaluations the text boxes were not that clear to interpret and retrieve from and the default labels inside the boxes such as first name, last name and e-mail address were not that clear, so this result was expected.
For question six, 100% of the respondents said that the buttons are clear. When conducting the analysis and the accessibility tool, it was discovered that the buttons were clear because it was black text in either an orange, blue or green background which makes it stand out and the text easy to read for all users.
For the final question, it asked users how they rate the accessibility on the website. The lowest scoring answer is six and the highest is ten. For the respondent who scored the website as six they said “I like the box layout, that is easy to navigate. The black on grey and black on black is not easy to read. The 'your visit' pages were much better though”. This was discovered in the analysis that the black on grey and black on white is not easily interpret and it could cause some discomfort for those who have visual impairments & colour blindness. The respondent did not think that that website was easy to read, which was an expected result because there are many areas which could be improved. They also did not think that the text was easy to read, which was expected because there are many areas where the font is not consistent with the rest of the text on the paragraph or there is black on white or grey on black. The respondent also thought that the text boxes are not clear, which is agreed. Some text boxes, particularly on the home pages are not clear as the default text in them such as first name, last name and e-mail address labels cannot be seen that well. These results assisted with the development of the accessibility bar web application as key areas of the website that require improvement have been mentioned in the analysis and web accessibility evaluation tool and have been backed up by customer feedback by sending out the questionnaire.
[bookmark: _Toc70581406]5.1.3 - Questionnaire Evaluation
· Positive and constructive comments
· Scope for improvement.
· Gives inspiration for application development.
· Most suited for the accessibility application.
· Requirement of change background colour and, screen reader features evidenced.
· No evidence of text size.
[bookmark: _Toc70581407]5.2 - Interviews
To obtain further feedback regarding the website’s accessibility, online interviews were conducted so that the researcher and talk to the respondents within the focus group with their screens being shared. These interviews were recorded, at the respondent’s consent, so that they can be played back to evaluate what was good, bad and what could be improved.
User personas were used throughout the interview as they can characterize the various user types that may use the website. Establishing personas would assist with identifying and acknowledging the user’s requirements and skills. [53]
Task analysis were used when conducting interviews. Task analysis is a practice that developers can commence during the description of an issue, which can assist with finding where prospects are to enhance user involvement but also to create some initial ideas as to how these tasks would be handled. For example, if the users’ goal were to be able to book tickets for a specific show, the task of them completing this would be analysed and see how it conducted to discover whether there were any issues found [54]. 
An online consent form was created and sent to the participants prior to the interview taking place.
[bookmark: _Toc66782787][bookmark: _Toc61951119][bookmark: _Toc70581408]5.2.1 - Pre-Interview Questions
For the interviews, nine respondents were asked.
These questions were established to recognise how familiar the user was with the website, if users book tickets online and whether they have a type of visual impairment or disability. The booking tickets online question was asked so this could determine whether users were familiar the process of booking a ticket online as this is a separate interface to the main website itself. These are the reasons why the chart and table exist, to determine the state information.
Out of nine respondents, one had dyslexia they could see the website differently to those who do not have a visual impairment.
Just one respondent declared that they do not consider themselves good in using a computer or the internet. This signifies that they may not have used the website before so there may be some initial experience issues, as demonstrated in figure thirty.
50% of the respondents said that they regularly book tickets online, with the other half saying that they do not. Some of these users have not booked tickets online previously.
Some users do visit the website regularly, so they are familiar with the general layout of what it looks like, however, most users, 66.7%, which can be shown in the chart and table at figure twenty-eight were new to the website, so they were not as familiar with the set up as other users. Some other users knew the basics of using a computer and the internet whilst others are not as computer literate as other users so it may take them longer to process some of the tasks.


5.2.1.1 - Participant responses for the pre-interview questions.
	[image: ]
[bookmark: _Toc66782777][image: ]
[bookmark: _Toc70581458]Figure 28: Pre-Interview Questions Chart and Table


[bookmark: _Toc66782788][bookmark: _Toc70581409]5.2.2 - User Instructions
The chart and table in figure twenty-nine signify the response from participants to demonstrated if they could complete the tasks.
All 100% of participants were able to complete the registration process, to find a show at a particular theatre, to book a ticket from a particular age range and to generally navigate through the website as described in figure twenty-nine. However, 11.1% of participants were unable to complete the find a show during a particular date range or adjust the volume levels on a video as the date range did not work for the user and that they were unable to locate any video on the website, so these tasks were unable to be completed, which can be seen on the table and chart in figure twenty-nine.
All the users who agreed to do an interview were able to complete all the user tasks set to them, apart from the date ranging filter and the adjustment of sound on a video. A particular user, whilst going through the website, stated that the date range filter did not work for them. Also, they were unable to locate any videos on the website, so they were unable to adjust the sound. The age range options on booking a ticket also did not work, however, they managed to complete this later in the purchase. Some of the users thought that the website was good and was easy to use. 
However, some users did not have a positive experience of using the website and performing the tasks. The full names of the shows could be the title is just on one line. The data range filter did not work for all the users and the age range filter also did not work for some users until later on in the ticket purchase.
5.2.2.1 - Participant’s responses to completing the user instructions.
	[bookmark: _Toc66782789][image: ]
[bookmark: _Toc66782778][image: ]
[bookmark: _Toc70581459]Figure 29: User Instructions Chart and Table



[bookmark: _Toc70581410]5.2.3 - Accessibility Questions
The chart and table in figure thirty signifies the responses from all participants for the accessibility questions.
The text font and size has generally scored quite well, considering some of the comments that were received. The lowest score was three with the highest being five as highlighted in the table and chart in figure thirty. The buttons were rated highly with the lowest score being a four, which was scored by 11.9% of the participants, shown in figure thirty. The photos also scored fair with 11.1% of participants scoring them a three and 66.7% scoring the photos five, which can be seen in the above illustrations in figure thirty. However, the videos did not score as well due to the point that many users thought that there are not that many videos available on the website. The lowest score was a one (11.1% of participants) with the highest being five, with just 44.4% of participants scoring this, as highlighted in figure thirty. For the amount of video features available another one was scored, and the highest score was 11.1%, with the same reasoning behind this question as with the video opinions, which can be found in the above illustrations on figure thirty. The aesthetics were scored fairly, however, there would be scope for improvement as 22.2% of participants scored it a two with 44.4% scoring it a five, as shown in figure thirty.
The text was readable and the font itself was easy to be read by many of the users. The font is good and there is suitable spacing. The contact details at the bottom of the website provides good text and background colours. A few visuals, such as photos and videos, were discovered on some of the performances which were colourful and made users want to look at the page. The videos were relevant to the shows. Everything worked and played to a satisfactory level. The videos are entertaining. The full screen option also worked. Users thought having visuals enhanced the page as they are not just looking at the title and description of the show. The buttons are easy to use. The aesthetics were brightly coloured and clear. The buttons stand out as they are brightly coloured and easy to use as well as being simplistic. The descriptions of each show are useful.
Some of the users did not feel that the text was easy to read, particularly the italic font. Some of the text could be bigger on the event description pages. The white and grey can sometimes be hard for some users to read. Some users prefer a coloured background and white text.  Users thought that the initial header on the home page was quite hard to interpret and the writing on the website is quite thin. The grey writing does not work well for some users as well as the font of the theatre logo. There is not enough contrast on the website, not all of the performances have visuals, a few more short videos would be beneficial on each of the shows. Some users only discovered three or four videos during the interview. For some of the photos shown on the performances, some look like posters and other are actual images. There should be consistency. The individual theatres logos look like buttons. These, however, are images.  Some users were unable to locate any videos, a symbol could be displayed to signify that there is a video on the page. The home page is quite busy, there is too much going on. There is a featured shows section on the home page, some users felt that all the shows should be on the what’s on page.
5.2.3.1 - Participants responses to the accessibility questions.
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[bookmark: _Toc66782779][image: ]
[bookmark: _Toc70581460]Figure 30: Accessibility Questions Chart and Table


[bookmark: _Toc66782790][bookmark: _Toc70581411]5.2.4 - Usability Questions
The chart and table in figure thirty-one signifies the responses from all participants for the usability questions.
A variety of results were received for the signing up to the mailing list process as the lowest score received by 11.1% of participants was a two with the highest score being five, which was scored by 66.7% of the participants, as shown in figure four. Both the show searching, and date filter range had a minimum score of three and a maximum score of five, which are reflected in the above chart and table in figure four. A mixture of results received by participants regarding the volume adjustments on a video with 11.1% scoring a one with 88.9% scoring a five, which can be interpret from figure thirty-one. The participant who scored this a one had some issues locating videos on the website. A fair score was received for the general navigation of the website, with 11.1% of participants scoring it a three and 33.3% of participants scoring it a five, as shown in the illustrations above in figure thirty-one.
Some of the users had already signed up to the mailing list on the theatres’ website. The users who said they had signed up thought that they were not bombarded with e-mails, they get upcoming events of interest and a brochure twice a year. For the users who had not signed up before they said that the confirmation email is almost instant, it is easy to do and discover. The process of signing up to the mailing list is easy to some users. The website is easy and is accessible to search for shows. The text can be read easily. Some users did not feel the need to use the search feature as all the shows are colour coded. The volume worked well on the videos on a phone and desktop, it was adjusted as needed. The website was navigational, each show was easily distinguishable, and the age range was clear. The date range filter was easy to use and was usable on a laptop. The show search feature was easy to use and fine. The layout of the website was relatively easy, making navigation suitable for users. The drop-down menus on the ‘your visit’ and the ‘what’s on’ page work well.
Some users showed some slight confusion with the date range filter. They thought that it meant when the furthest show could be seen, such as the end of the year, and not the search option for filtering the date. The date range filter was a bit difficult to use on a phone. User have got to go through the calendar. On the ‘to date’ box, it goes to the current month and not the selected month, such as April. Costs of the shows could be up on the main event front page. For some users, the date range did not work. Users did not know the prices until they were booking a ticket. This could be available on every show. For the mailing list sign up option, it was not clear on what you were signing up for, users may be led to believe that they are signing up to create an account to book tickets. This section could also be higher up on the page. For some information, such as the multibuy ticket scheme, users have to go onto other pages to find the information they require. The search option for some of the shows were confusing to some users. The show title is on one line so for some performance’s users are unable to view the entire name of the show. When some users clicked on the ‘your visit’ page, they did not know that they were clicking to look at the different theatres. The digital booking tickets was not particularly clear of its purpose according to some users. Some users were unable to locate any videos. Some also said that there is not a lot on the website, something is lacking. The users felt that the website is not that welcoming, and it could have had a bit more warmth.
5.2.4.1 - Participants responses to the usability questions based on their experiences of completing the user instructions.
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[bookmark: _Toc66782780][bookmark: _Toc70581461]Figure 31: Usability Questions Chart and Table


[bookmark: _Toc66782792][bookmark: _Toc70581412]5.2.5 - Participant Averages
The table and chart in figure thirty-two demonstrate the average per participant as well as the maximum and minimum scores for the interview. They are signifying the overall participants average scores for all the questions. 
[bookmark: _Toc66782793]As shown in figure thirty-two, the average has some interesting statistics and visualisations. The first respondent had scored an average of 3.81 and then other participants were scoring in four, shown in figure thirty-two. However, it started to go down and score lower averages with the lowest participant (participant number eight) scoring an average three. This user had a variety of different issues with it, such as being unable to find any visuals on the website. The text and background were satisfactory to this user, however, they did find other faults with it such as booking a ticket for a particular age range, they did not think there was a lot on the website and some features were not explicitly described, so they were unaware of what they meant or signified.
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[bookmark: _Toc66782781][bookmark: _Toc70581462]Figure 32: Average score chart and table that participants gave per question.


[bookmark: _Toc70581413]5.2.6 - Question Averages
The table and chart on figure thirty-three demonstrate the average per question as well as the maximum and minimum scores given by participants. The chart demonstrates the variation of each average of all the accessibility and usability questions given to the participants.
As shown in figure thirty-three, participants either scored either three or four generally, with some giving lower scores. The number of videos scored 2.66, with a maximum being four and a minimum being one, as shown in figure thirty-three. The highest average on the table and chart on figure thirty-three are the buttons, which scored an average 4.889, the highest score given was five and the lowest score was four.
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[bookmark: _Toc66782782][bookmark: _Toc70581463]Figure 33: Responses Average Table and Chart


Other commented that were made were: that the grey writing is hard to read, for example the ’About Us’ page. Some of the text was hard to read for a few users because of their visual disabilities.
[bookmark: _Toc70581414]5.2.7 - Summary
· Scores and comments expected.
· Website navigation score higher than expected.
· Application fixes text and background issues as well as reading out text.
· Users to adapt their experience for their needs.
· Booking system unable to have application, third party website.
· Interview results demonstrate the application is needed.
· Adjusted to the users’ needs.



[bookmark: _Toc70581415]6 - DESIGN & IMPLEMENTATION	
[bookmark: _Toc57818252][bookmark: _Toc61951120][bookmark: _Toc70581416]6.1 - Design
Figure thirty-four demonstrates the proposed design of the accessibility bar web application. It includes four key features: read aloud, zoom in / out text, change background colour, and change background colour.
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[bookmark: _Toc70581464]Figure 34: Proposed design for the web application



	[bookmark: _Toc57818253][bookmark: _Toc61951121][image: ]
[bookmark: _Toc70581465]Figure 35: Potential application features.



[bookmark: _Toc70581417]6.2 - Coding – Choice of Language/Environment
It had been decided to use HTML programming language for the project because it is easier to create websites with and comprehend and developers gain access to free functions, it has a smaller file size than unacceptable spaghetti code, and it is beneficial for Search Engine Optimisation (SEO) as search engines give a higher position to important words inside links rather than important words included in non-acceptable code so websites will be more discoverable by users [55].
CSS was also used to assist with the programming of the design aspects such as the buttons, layout, colours, text, and other design aspects of the application. It permits websites and applications to adjust the layout to devices, mobile phones, tablets, laptops, computers, and printers. [56]
A fake website has been created to implement the application. The accessibility bar is at the top of the website so it would be separate from the main body of the website with the navigation panel being on the left-hand side of the page. JavaScript has been used to implement the application functions.
[bookmark: _Toc57818254][bookmark: _Toc61951122][bookmark: _Toc70581418]6.3 - Error Checking and Refinement
Once the application had been completed, it was checked for any errors prior to testing it and collecting feedback. Manual testing was completed prior to the interviews taking place and there were some issues with the read aloud feature. The buttons were not working, which was rectified by replacing a missing JavaScript file.
[bookmark: _Toc70581419]6.4 - Implementation
All the pages on the website do look similar, which is good practice of usability. They all have an accessibility bar web application programmed on them with zoom, read aloud features as well as the ability to change the colours of the background and text. The blue buttons on the left-hand side are the navigational panel and on the bottom is the footer which states copyright, as shown in figure thirty-six. All pages also include the theatre logo, developed especially for this website. 
	[image: ]
[bookmark: _Toc70581466]Figure 36: Theatre Logo and Footer


Figure thirty-seven is the home page with information welcoming users to the website.
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[bookmark: _Toc70581467]Figure 37: Home Page


Figure thirty-eight is the about us page which demonstrates the information about the venues managed by Richards Theatres.
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[bookmark: _Toc70581468]Figure 38: About Us page


Figure thirty-nine is the events page which is showing upcoming events. 
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[bookmark: _Toc70581469]Figure 39: Events Page


Figure forty is the contact us page which includes contact details, a contact form and a map showing the location of the main base of the venue group.
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[bookmark: _Toc70581470]Figure 40: Contact Us Page


The references have been utilised to assist with the development of the accessibility bar web application [57] [58] [59] [60] [61] [62].
[bookmark: _Toc70581420]6.5 - Results
[bookmark: _Toc61951124]Participants were instructed to use all the features on the accessibility bar and evaluate their findings. They were also asked to rate the features. Eleven participants took part in an interview with two of them stating that they are dyslexic. By having participants who are dyslexic, they would be able to use their own experience of having websites which have not got an accessibility bar available so they would be able to comment on the colours implemented. 
· Text could be bigger.
· Application and headers should be centred.
· Spelling mistakes.
· Contact form could be enhanced.
· Application has 99% of everything users want.
· Images are obvious.
· Easy to use.
· Well laid out.
· Functional navigation.
· Button hover useful.
[bookmark: _Toc70581421]6.5.1 - Feature Testing
All features did work for every interview conducted.
[bookmark: _Toc70581422]6.5.2 - Zoom Feature
90.9% of participants scored the feature a five with 9.1% stating a four. Participant six feels that the navigation panel should also have been zoomed in, not just the main body of text. This is promising this shows that the feature is beneficial and assists with making the website accessible.
[bookmark: _Toc70581423]6.5.3 - Read Aloud
A range of scores were given for the read aloud feature, consisting of four and five, as shown in the chart and table in figure forty-one. 36.4% of participants scored it a four with 63.6% scoring the read aloud feature a five. The feature could be made more obvious to find such as putting it in the top centre of the page. The read aloud feature, however, works well.
	
[bookmark: _Toc70581471]Figure 41: Read aloud participant scores.



[bookmark: _Toc70581424]6.5.4 - Change Background Colour
A range of scores were given for the read aloud feature, consisting of four and five, as shown in figure forty-two. 36.4% of participants scored it a four with 63.6% scoring the feature a five. The analysis from participants were that the colours were good, however pastel colours, such as purple, could be used. There could be just black or white colours available to make the choices easier for the user. Some participants were unsure on the colours as some of them are not all colours that the user would usually choose. However, some positive analyses were stated, such as the colours were good particularly the yellow option for dyslexic users and the varied colours do as they say.
	
[bookmark: _Toc70581472]Figure 42: Background colour participant scores.


[bookmark: _Toc70581425]6.5.5 - Change Text Colour.
Figure forty-three is demonstrating the scores that each participant scored the zoom in, out and reset buttons. 90.9% of participants scored the feature a five with 9.1% stating a four. A range of scores were given for the read aloud feature, consisting of four and five. The constructive comments are that to make the text colours the same as the background colours. However, the choice of colours is clear to interpret.
	
[bookmark: _Toc70581473]Figure 43: Text colour participants scores.



[bookmark: _Toc70581426]6.6.6 - Average Results
The chart and table in figure forty-four is demonstrating the average score that each participant gave for the accessibility bar web application. The table is showing the total, average, maximum and minimum of each participant. The lowest average score was 4.75 with the highest being five.
	
[image: ]
[bookmark: _Toc70581474]Figure 44: Average Participants Scores Chart and Table








[bookmark: _Toc70581427]7 – EVALUATION
[bookmark: _Toc61951125]The dissertation set out to investigate the principles and practices of designing an accessible website, analyse accessibility concepts and techniques commonly deployed by existing websites with the objective of identifying difficulties that need to be addressed in the construction of an accessibility bar web application. Thereafter, an evaluation of the effectiveness of a range of accessibility principles was conducted through and extensive literature review, a content analysis of the Carmarthenshire Theatres website and both qualitative and quantitative data gathered from two surveys.
The full results of the survey were critically evaluated to identify difficulties that needed to be addressed in the construction of an accessibility bar web application. From this, a list of potential features was developed, to be embedded into the accessibility bar design; this included some specialist assistive technologies such as screen readers, zoom features as well as the ability to change the background and text colours. The literature review revealed that Zahra (2017) agreed that assistive technologies improve user interaction across the web. 
Most of the answers received in all analysis were as expected, however, during the pre-implementation questionnaire there were some unexpected answers such as participants thinking the website was accessible, eye catching visuals and that participants experienced no issues with the website generally.
There were positive responses for questions, four and five, which was asked if the Carmarthenshire Theatres website was presented clearly, and easy to navigate. This was not expected because whilst conducting analysis, not all the data was clear and there were some contrast issues with the text and background colours. 
Also, many participants believed that the text boxes were clear. Whilst conducting analysis, as well as the results from the WAVE Accessibility Evaluation Tool, it was discovered that some text boxes, particularly those for the newsletter sign up, were not that clear, especially the default text.
Many of the negative results received during the pre-implementation interviews were expected, such as many issues with the text font, size and colours, as well as the background contrasts. Other expected issues received were the number of visuals, such as images and videos, on each page. The WAVE Accessibility Evaluation Tool result concurs with this.
Some findings within the WAVE report have also been evidenced by the pre-implementation interviews, particularly the text being difficult to interpret, unclear text boxes, and contrast issues. This demonstrates what the WAVE Accessibility Evaluation Tool discussed about the text and contrast, as well as ARIA issues surrounding the text boxes and button within the mailing list.
The accessibility bar was designed and constructed taking the results of the research into account. Thereafter post-implementation research was conducted.
Whilst conducting post-implementation research, all the feedback given was expected. Respondents stated that all features worked and most of the improvements suggested, such as centralising the application, adding further features to enhance the application, and making some improvements to the applications, as well as making some updates to the website were expected. 
The conclusions that can be drawn from the research conducted and the data gathered is that websites could have enhanced accessibility and what different background and text colours work for different users. This analysis assisted with the end-product. 45% of respondents thought that the product was accessible.
To finalise, the effectiveness of accessibility principles has been evaluated through interviews and questionnaires completed prior and after implementation of the application. 18% of participants stated that they were dyslexic, and they thought that the application improves the accessibility of the Richards Theatres website. 63.6% of participants scored the screen reader feature a five out of ten, which has provided evidence that this has been beneficial to many users. As previously discussed within the literature review, Zahra (2017) agreed that assistive technologies improve user interaction across the web, which is evidenced within the results of the post-implementation interviews.
The aim of the project was to evaluate the accessibility of an entertainment venue website, the aim has been fully met as an application has been implemented on an entertainment venue and based on the data within the post-implementation interviews, it improves the accessibility. It is hoped in the future that it will be implemented on a live entertainment venue website.

[bookmark: _Toc70581428]8 - CONCLUSIONS AND FUTURE WORK
[bookmark: _Toc61951126]The pre implementation interviews (Chapter five) revealed that the lack of accessibility on the website the participants evaluated made navigation difficult, reduces the ease of use and detracted user experience. It could be argued, with this is mind, that accessibility should be of equal paramount importance when designing a website and that accessibility should be embedded at all stages of web design and build. For this reason, an accessibility bar web application was built into Richards Theatres website. Furthermore, the content analysis (Chapter four) of various theatre websites offered the Richards Theatres web designer a rich source of website accessibility issues, such as text size and font, background colours and contrast issues. These issues gave the Richards Theatres web designer a valuable list of what not to do and informed the web design process. 
The post implementation testing (chapter five) revealed that all the participants felt that the accessibility bar web application improved website interaction, simplicity, navigation and user experience for all users, with and without visually impairment or colour blindness disabilities. Anderson (2020) agrees, the right adjustments should be put in place for users with impairments or disabilities, to enable equality of use and comfort; Kay (2020) concurs and further adds that on modern websites, a common navigability and accessibility issues are an inconsistent navigation bar.
For these reasons, the Richards Theatres website should have a built-in ticket sales system which would have the accessibility bar included. This is an area for future development.
All the aims and objectives have been followed and met. The principles and practices of design an accessible website has been evaluated and feedback has been received by the focus group. Many of the negative results received during the pre-implementation interviews were expected, such as many issues with the text font, size and colours, as well as the background contrasts. Other expected issues received were the number of visuals, such as images and videos, on each page. The WAVE Accessibility Evaluation Tool result concurs with this. Some findings within the WAVE report have also been evidenced by the pre-implementation interviews, particularly the text being difficult to interpret, unclear text boxes, and contrast issues.
Accessibility concepts and techniques commonly deployed by existing websites to identify difficulties that need to be addressed have been analysed within the construction of an accessibility bar web application, with all participants agreeing that the application improves accessibility on a venue website. The accessibility bar was designed and constructed taking the results of the research into account. Thereafter post-implementation research was conducted.
Prior to commencing implementation, an analysis of the LW Theatres website was conducted followed by an analysis of the Carmarthenshire Theatres and Swansea Grand Theatre websites. These contrasted each other as although they had similar accessibility problems, there were some differences discovered such as LW Theatres and Swansea Grand Theatre displayed the full name of each show on their events page while Carmarthenshire Theatre do not. The websites do not explicitly go into detail about the website accessibility, just accessibility information whilst visiting the venues. This was a useful analysis as it compared the different problems with both websites. 
All the features that were set to be implemented have been, and all work efficiently. Improvements have been suggested from interview participants and have been noted for potential future developments. 
The future works to be carried out on the application would be:
· Zoom on the navigation panel and images on application buttons could not be completed within the timescale.
· Red background (application) to be future development to make the accessibility bar stand out.
· Image buttons to be implemented.
· Minimise application option future development.

[bookmark: _Toc70581429]9 – REFLECTION
I have utilised Gibbs Reflective Cycle (Gibbs, 1988, cited in Jasper, 2013) for this reflection [63].
A working application was created with all features stated within the design stages. I was feeling happy with the product as it functions as it should, as evidenced within the post-implementation interviews, however I was quite disappointed that some design work such as centralising the application and giving it a unique background to make it stand out could not have been completed within the project deadlines. The good outcome from the experience is that I managed to learn some new coding skills, particularly with JavaScript as HTML and CSS I am quite familiar with. The conclusions that can be drawn from this situation is that the participants from the post-implementation interviews felt that the application improves accessibility on the website, and it is suitable for all users. If anything else could have been done, it would have been to include additional features such as changing the text font and changing the text language. Also, to allow users to minimise for the pages they do not require the application as well as add a background colour for the application to make it stand out. If the project arose again, I would conduct reading of literature and test other existing applications to see how other features operate and see how they could be added to the application on the Richards Theatres website.
I have greatly improved my research skills. I learned about how different people interpret websites through either screen readers, read aloud features and physical items such as colour overlays. I discovered what users experienced with a range of methods such as questionnaires and interviews, and it gave inspiration of what to include on the accessibility bar web application. The analysis based on the literature and results is that users particularly felt that screen readers and the ability of changing background and text colours were essential for visually impaired and colour blindness users, which has been successfully implemented. I feel that I could have done further reading into accessibility bar web applications on other websites to see how they operate as well as case study examples of good and bad entertainment venue websites. If anything else could have been done differently, I think being able to discover public reports on how accessible entertainment venues would have assisted in finding out recommendations of where they could be improved as well as having more closed questions within questionnaires to determine specific issues the user has.
Interviews were conducted to determine whether the features worked and what improvements could be made. I was feeling confident about the features working, which they did for every participant. Constructive comments about the application were received and improvements were given. There were some technical difficulties so this could cause some delays and features needing to be re-tested. The analysis demonstrated that the features currently implemented assist the user navigate around the website efficiently and can be used by all users. The colours suited most users, with some stating that pastel colours could be better, I feel like I could add further features to the application to enhance it further. If it arose again, I would get users to test the application on more pages than just the home page to prove that the application works on other pages.
Personal motivation and time management has been improved as I have been able to manage the tasks that needed to be completed alongside with the workload of other modules. I allocated time at the end of the implementation to resolve any errors, as issues with the accessibility application which needed to be fixed. There were times where I felt that some errors were unresolvable but was able to keep motivated and resolved every error discovered before and after the post-implementation interview.
My communication and teamworking skills have improved because I have had weekly meetings with my project supervisor, listened to what they said about my work and have responded to feedback and improvements. I also listened to participants from the interviews and have responded to their feedback regarding improvements for the application. This would be beneficial in my future career as there would be management within an organisation who would give tasks to be completed and would have to be listened to carefully. I have personally developed during his project through my improved my communication skills as I have had to talk to participants in interviews and instruct them of what tasks to complete from testing a website to using the working application. Communication is something I find difficult due to my learning difficulties; I have overcome this. 

I have improved my academic writing during the project. This will benefit me in the future as this style of writing would proceed, if accepted, to the Masters level where this writing style would be carried though the course. This has also benefited my writing for other third year assessments as academic writing has been followed.
My research and analytical skills have been improved as I have had to gather results from questionnaires and interviewed alongside interpreting and analysing them to conclude what is good and bad about what the participant was evaluating. This is something that I previously found difficult as I had not widely used this skill previously during my academic studies, but this is something I have learnt and would be able to implement this skill in my future career in case any further results or feedback would need to be analysed within the workplace.
I feel that my skills to work accurately and effectively with numbers has been improved during the project as I have had to create illustrations to highlight the scores given by questionnaire and interview participants. This would be beneficial for my future career because I may be required to analyse a set of numerical results for an organisation to prove what could be improved or what is working well for clients. 
[bookmark: _Hlk70574174]Although already learnt in a previous module, JavaScript has been enhanced as new functions and coding was learnt for the working application. This is something I was willing to learn as I am enthusiastic about website accessibility and that websites should be accessible for all users. Problem solving is a personal weakness for me, and when problems arose during the implementation of the accessibility application. Once I had researched the issue and found some tutorials online, additional code was added, tested and worked. This is something that I have been able to enhance during the project. I have managed to follow the Gantt chart and timeline and finished the implementation a few days earlier than expecting, allowing additional time for testing and finalising the report. I feel that I have been able to keep up to date with all the tasks I have had to do the project to date, and I have learnt valuable skills which would be beneficial for my future career.
Overall, the project has been successful as I have managed to follow the timeline of work, conduce interviews where improvements of the application has been made. I have benefited from this project as I have learnt new skills and learnt about accessibility and usability as well as the specific needs of users, particularly those who have disabilities. I would have a continued focus on accessibility when furthering my studies. The continued focus would be carried on within my future career as I hope to become a website developer and making the site accessible is essential.
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Answers

Answer	1 (poor)	2	3	4	5	6	7	8	9	10 (excellent)	0	0	0	0	0	1	3	4	14	18	


Average scores that the participant gave to each question

P1	P2	P3	P4	P5	P6	P7	P8	P9	3.8181818181818183	4.7272727272727275	4.7272727272727275	4.3636363636363633	4.2727272727272725	4.2727272727272725	3.6363636363636362	3	4.6363636363636367	


Average scores per question based from participants scores

Text font / size	Buttons	Photos	Videos	Video amount	Aeshtetics	Mail List	Show Filter	Date Filter	Volume	Navigation	4.2222222222222223	4.8888888888888893	4.5555555555555554	3.8888888888888888	2.6666666666666665	3.8888888888888888	4.4444444444444446	4.333333333333333	4.1111111111111107	4.5555555555555554	4.2222222222222223	


Read Aloud feature

5	5	4	4	4	5	4	5	5	5	5	


Background colours scores

4	5	5	5	4	5	4	4	5	5	5	


Text colour score

5	5	5	5	5	5	4	5	5	5	5	


Participant Average

1	2	3	4	5	6	7	8	9	10	11	4.75	5	4.75	4.75	4.5	4.75	4.25	4.75	5	5	5	
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Elements Definition and what they do

Learnability | How straightforward is it for users to achieve fundamental duties
the first time they meet the interface?

Efficiency Once users have discovered the interface, how fast can they
complete the duties?

Memorability | When users go back to the interface after a time of not going onto
it, how effortlessly can the restore the skills to use it?

Errors How many mistakes do users make, how bad are these blunders,
and how quickly can they regain from them?

Satisfaction How enjoyable is it to utilize the interface?
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Principle Description
Useful The content on the website should be unique and be there to achieve
a purpose.
Usable The website should be easy to utilize.
Desirable | Media, branding, and other design aspects could be used to arouse
passion and understanding.
Findable The information should be navigable and easy to discover on the
website.
Accessible The content on the website should be accessible to users with
disabilities.
Credible The users should believe what the website is informing them of.





image4.png
Word Definition

Utility Whether it offers the elements the user requires.

Usability How simple and enjoyable these elements are to utilize

Useful Usability and utility.
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Stage

Project

Requirements

Tests will be carried out on an existing entertainment venue
website to evaluate their accessibility features

Design

Mind maps would be created to demonstrate what needed
to implement and what its purpose is. Also included to the
mind map will be what programming languages that have
been considered and the software to create the application.

Implementation

The software will be coded in software and the application
will be viewed at different stages to view what has been
done. Tests will be carried out to ensure that any issues

discovered early on can be remedied straight away.

Verification

To verify that the application works, an offline website will
be created, and the accessibility bar will be tested to ensure
stability and efficiency.

Maintenance

If there are any issues discovered within the verification
tests these will be maintained and the application will be re-
tested.





image7.jpeg
Requirements.

Implementation

Verification

Maintenance





image8.png
x

@ lwtheatres.

Piers

About ¥ Accessibility Hire Our Venues News Q search & Account

THEATRES What’s On Theatres ~ Celebrate Theatre Audience Guide Palladium Panto

Click here for COVID-19 updates X

A TN AR b 1

Staging the Extraordinary

Andrew Lloyd Webber’s family of seven theatres in London’s West End.

SEE WHAT’S ON

Popular Events

ANORON LLOTD WERREE'S

s S
B <oy

1015
NS G g Y





image9.png
Pier|The G X LW LW Theatres | London Theatre T X =+

o3 Mail - Ewan Richards (1802187) - X | M Inbox - ewanjrichards2102@gm:= X == Events at
« C O & iwtheatrescouk *x G» @
UWTSD Bowls Piers Info Uni Travel T Games TG Autism Webcams Health Photos  [E] Week Sheet Zoom D CostaChoc LW LW Theatres

About ~ Accessibility ~ Hire OurVenues  News  QSearch & Account

BOOK TICKETS

LW
THEATRES What’s On Theatres ~ Celebrate Theatre Audience Guide Palladium Panto

Click here for COVID-19 updates

BOOKWITH
CONFIDENCE Buy save More

Direct Money Flexibility

For maximised flexibility,
customers can exchange their
tickets free of charge up to 24
hours prior to the event.

Contactless Access to the Save Time &
Ticketing Best Seats Pre-Order

) 1025

03/11/2020





image10.png
W Mail - Ewan Richards (1802187) - X | M Inbox - ewanjrichards2102@gm= X

Coronavirus firebreak: frequently X

< C ¢ @ lwtheatres.co.uk/whats-on/

[l uwWTSD [] Bowls [ Piers [] Info [] Uni [] Travel [} IT [] Games [] TSG [ Autism [] Webcams

About v Accessibility

LW

THEATRES What's On

Theatres ~

Week Sheet - Google Docs X LW W

Hire Our Venues

Celebrate Theatre

| Health [ Photos Week Sheet Zoom D CostaChoc LW LW Theatres

News Q search & Account

Audience Guide Palladium Panto

re for COVID-19 updates

/l

P AN
Cinderella Pantoland at The
Previews from Spring 2021 PG”GdiUm
Gilian Lynne Theatre Sat 12 December 2020 - Sun 3
January 2021

The London Palladium

MORE INFO BOOK TICKE' MORE INFO BOOK TICKE'

-lo" -

The Phantom of the Back to the Future:

Opera The Musical
GIft Vouchers Avallable Fri 14 May 2021 - Sun 26 September
Her Majesty’s Theatre 2021
Adelphi Theatre
MORE INFO

MORE INFO BOOK TICKETS

1031

03/11/2020




image11.png
Our Theatres
ADELPHI CAMBRIDGE
THEATRE THEATRE
HER MAJESTY’S THE LONDON
THEATRE PALLADIUM

OTHER PALACE

GILLIAN LYNNE
THEATRE
THEATRE ROYAL
DRURY LANE

10:50
N&zD) 03/11/2020 &




image12.png
o ouni [] T G [ Autism

About ¥ Accessibility Hire Our Venues News Q search & Account

What’s On Theatres ~ Celebrate Theatre Audience Guide Palladium Panto

THEATRES

Click here for COVID-19 updates

LW THEATRES
AUDIENCE GUIDE

Please adhere to the following guidelines when visiting
our West End venues

Last Updated: Friday 16 October 2020

In this section B hen You Arrive ¥ During Your Visit v hen You L

= - 5 1056
am HI ‘ . Q - A&z 03/11/2020 &





image13.png
File

|-_" n
Paste

Page 15 of 16

Home  Insert

< Format Painter

Clipboard [
ords [

Design Layout References

Mailings

Review

- [m]
Mz Un (M inb @ « LY x +

» = @

[l Travel [

Tahoma

< cC 0o a

[l Bowis

Iwtheatres.co.uk
Iy

[l Piers [ Info

v x, X Av 2

[l uwtsD I uni

@

Tgrmgr

colour i LW THEATRES

Click here for COVID-19 updates x

Staging the Extraordinary

Andrew Lioyd Webber's family of seven theatres in London's West End.

SEE WHAT’'S ON

Popular Events

X

to

ch

B AaBbCcD  AaBbCcDd

Subtitle  Subtle Em.

[

D Focus

LOFind ~

Replace
I\ Selectv

Editing

B B B

Dictate

Voice

Editor

Sensitvity | Editor

1543
03/11/2020

=





image14.png
Accessibility

Results

11 errors.

There are 7 missing alternative text
which are on the ‘Featured Shows’
section as well as 2 missing form labels
and are 2 broken ARIA menus.

3 contrast errors

There are some parts on the website

which has a very low contrast. These

parts are the sign-up button and the
alert on the top of the page.

10 alerts

There is a skipped heading level which
is on the "Eiwmes! heading in the
footer, 1 suspicious link text on the
alert, 1 no script element within the
coding of the website and 7 redundant
title texts which are on the ‘Featured
Shows’ section.

22 features

There is 2 alternative text, 15 null or
empty alternative text which is the logo
and the supporting company logo.
There are 3 form labels and 1 language
which is English throughout the page.
There are 15 null or empty alternative
text which is consistent throughout the
page.

13 structural elements

There are 3 heading types visible on the
page ranging from levels 1 to 4. There
is a navigational panel located on the
top of the page, a footer and 4
unordered lists.

10 ARTA

There is an ARIA label, an alert or live
region between the alert and featured
shows section, 2 ARIA buttons which
are the ‘What's On” and “Your Visit”
buttons as these both contain drop
down menus. and 5 ARIA hidden
sections which are on the social media
links.
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computer?
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What it will do

Feature
Read Aloud The read aloud feature will allow the user to hear the text they
want to hear. The user would click on the read aloud button and
then click on the paragraph they wish to have verbalised, and it
will do it for them.
Zoom in Text | This feature shall increase all the text on the website to make it

easier for all users to read.

Zoom out Text

This feature will decrease the size of the text on the website. If a
user has decided to return the text to the default size, they can
use this to lower the size.

Change text
colour

Some users may find it difficult to read text on certain
background colours. This feature will allow users to change the
colour of the text to suit their needs, making it more accessible

for them to read information from the website.

Change
background
colour

Some users may find it difficult to read text on certain
background colours. This feature will allow users to change the
colour of the background to suit their needs, making it more
accessible for them to read information from the website.
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Upcoming Events modern and can hold a variety of different venues.
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Richards Theatres

Home

Abous Us Upcoming Events.

Upcoming Events Please note that all performances are subject to change due to the Coronavirus

pandemic. Thank you for your patience.
Contact

Max Boyce - Saturday 3rd July 2021, 7pm at Llanelli Theatre. Join us at our
Llanelli Theatre for a night of laughs, comedy and good old Welsh Fun with Max
Boycel!

Aladdin - Friday 24th December 2021, 2pm at Swansea Theatre. Our Christmas
Eve panto this year will be Aladdin. Book now to avoid disappointment, these
tickets will go quick!
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Richards Theatres

Home

Abous Us

Upcoming Events

Contact

Contact Information. Thank you for visiting the website. We hope you find the
information useful. Please feel free to contact Richardds Theatres on by using:
Address: Richards Theatres, Kings Road, Swansea, SA1 8EW Telephone: 0300
500 5054.
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Participant ID Total Average Maximum Minimum
1 19 4.75 5 4
2 20 5 5 5
3 19 4.75 5 4
4 19 4.75 5 4
5 18 4.5 5 4
6 19 4.75 5 4
7 17 4.25 5 4
8 19 4.75 5 4
9 20 5 5 5
10 20 5 5 5
11 20 5 5 5
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