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[bookmark: _Toc70015189]Abstract

This project, the best approach to designing websites for mobile devices were investigated. Various methods such as the mobile 1st design principle were looked at and used to create a website so they can be compared, and the best one can be decided. A wireframe layout was used when using the mobile first principles. The websites would all be created using vs code. Once the various websites were created it was tested by users and they provided feedback on the websites. The best method to use will be decided looking at the user feedback. Family members and friends will be used to test it the websites.  The webapp was also tested following various methods of testing the websites across various devices.
This project had an aim of finding out which approach was best to use when it came to developing websites for mobile devices before the project deadline. This project also has an aim of creating multiple websites using the various approaches to designing a website. 
These aims were achieved by following a few objectives. One of these objectives were to research the various methods of web development for small screen devices. Mobile 1st principles were one example of a website that was researched heavily. Investigating the principles of various web design techniques such as the mobile 1st design principles. After researching the mobile first design principles a website was developed using the methods of the mobile 1st design principle. There is an objective of testing that the codes work or that the websites work well. There was a variety of test methods that was done during the project to test the quality of the websites on various devices as well as being used to collect data. One of these methods that was used to collect data was by having people test out the website themselves. They then provided feedback on what they thought about each of the websites when they were interviewed after they tested out the websites. I then compared the feedbacks for each of the website. One of the other methods that was used to collect data was by going through various documents and researching the various methods on web design on small screen devices. How to code the websites was looked at, how to test it among many other relevant information. The method that was used to develop the apps were mobile first development method as well as the responsive web design method which we would then compare.
There were a few findings at the end of the project. The quality and responsiveness of websites are improving overall with many more websites being made for small screen devices Websites such as the Pinterest have a design that does mostly suit mobile devices. The overall aim of the project was to investigate which method was the best to use to develop a small screen website and that was achieved. Mobile 1st does seem to be the best method of developing websites for mobile devices. 


1. [bookmark: _Toc70015190]Introduction
1.1 [bookmark: _Toc70015191]Aims
This project has multiple aims and objectives that will help in carrying out the completion of this project. aim to analyse and evaluate the various methods to developing websites for small screen devices. This project also has an aim to develop websites following various development principles such as the mobile 1st development method.  The final aim is to reach an understanding on which method is the best one to use by the end of the project. 
1.2 [bookmark: _Toc70015192]Objectives
One of the first objectives that will help achieve the aim of investigating the various development methods in this project was to research the principles of various mobile development methods that are used when developing a website and look at which one of these would be best suited for developing websites for small screen devices such as the mobile first development methods. The various testing methods for websites will also be researched. There will be a lot of sources researched related to this topic to help provide a better understanding. The later the documents were created the better as it should mean the information in there is more up to date. A literature review will be talk about the project in depth using the various sources required from the investigation.
An objective that will help complete the aim of developing the website for small screen devices are to research how to develop websites using the principles of the various development method that will be implemented in the websites that will be created to help achieve the second aim. The second objective would be to create a prototype website during the design phase of this project. The prototype website should be finished before January. Multiple websites following these principles will have to be developed to help complete the second aim. One of these objectives is to develop a website following the mobile first principles while also following a wire frame layout. VS code will most likely be used when it comes to coding this website. This website should be completed before April so there is time to test the website and get feedback. There is also an objective to make another website using the principles of a responsive web app. Like the third objective. This website will be coded using VS code and will also have to be complete before April so there is time to get feedback from tests and users trying the website. The fifth objective to help achieve the second aim will be to test the websites that were created. The websites can be tested using the methods researched in the first aim. Other uses will also try out the website and give their feedback which would then be recorded. This will be done after the website is created in the final phase.
The objectives of the final aim are to gather all the findings together and create a report such as this one to display what was found. Using the data that was gathered a report will be created during the project. One objective for the third aim of this project is to decide on which method is best to use when developing a website for small screen devices. 

1.3 [bookmark: _Toc70015193]Report Structure
The report is going to follow a structure that will make the process of reading a lot smoother. Each sections of the report will be accurately labelled to ensure that report can be navigated more easily. The report starts with an abstract and then onto the introduction of the project which will cover the aims and objectives. It will then go on to the literature review where sources will be discussed. After the literature review, the research methodology and development methodology were discussed as well as the resources required in the methodology section. The design and implementation will then be covered after that and then the data gathering. The analysis of the project will then be discussed and then the project will be evaluated with the reflection coming after that.

2. [bookmark: _Toc70015194]Literature Review

This is the part of the project where a literature review is performed. This is where various number of sources related to the topic that is being looked are gathered to then be evaluated. Here sources related to the development of small screen web devices will be gathered and looked at. The goal is to gather more information on this subject and hopefully use this to help conclude on which method is the best to use. The information that is obtained will be presented in the report and the sources used will be cited. 
[bookmark: _Toc70015195]2.1. Sources 

The sources that will be looked at are going to be related to a few topics. There will be research conducted to help find the different development methods for when it comes to websites for small screen devices. The methods of testing websites will also be looked at. There will also be background research on small screen web devices performed. Many different sources will be used such as articles, books and journals. 
The literature review will follow a structure for each of the sources. First thing to being done would be to describe the source and then check the source to find the credentials of the author. There will also be mentions of how relevant the source is. 
[bookmark: _Toc70015196]2.2 Sets of sources 

 It is important to make websites more accessible for mobile devices as the number of users viewing websites on mobile devices are increasing. There are over 3.5 billion mobile users in 2020. Mobile first development aims to have the websites small screen friendly. This should mean the content on the smaller screens should be easier to read. Mobile first websites also put contents first. This is where the content being displayed as soon as it is possible. Mobile first websites also require the websites to be easy to navigate for the mobile users. It is a good idea to keep the website simple and not add extra features like pop ups to keep the page simple. This information was the from a web page from the website called Invision about mobile first web design. The web page is called “What does mobile-first design mean for digital designers.” This page was written by Tony Ho Tran who has worked with other companies such as Business Insider and MSNBC. This was written on 27 December 2019. [1]


[image: ][image: What is Mobile First CSS and Why Does It Rock? | MIGHTYminnow WordPress Web  Design & Development in Oakland]Media queries are important for making a website responsive. They are the reason fluid layouts can carry designs. Media queries check the conditions of the media so when websites can tailor the layout and design of the website with the use of media queries. The information gathered here is from a book called “Responsive Web Design with HTML5 and CSS” written by Ben Frain and published by Pakt Publishing LTD on 30 April 2020. [2]
Figure 1                                        Figure 2
An example of a media query used in mobile first websites provided from a webpage called “What is Mobile First CSS and Why Does It Rock?” from a web building companies website called Might Minnow. [3]
There are many reasons for why it is important to perform mobile web testing. By doing testing for mobile websites will be more accessible, easier to find, faster and the overall user experience will increase. This source is credible as the author has written a lot on technology trends which shows that the author does have interest in it. The source is also recent with it being written September 7, 2020 which means the author has been able to look at the current trends in this topic and this is shown in the statistics the author provided. Lambda test has also been used by many users including the likes of Apple and Microsoft. [4]
[image: ]There are various methods used for coding a mobile first website including fluid grids flexible images and media. It is essential for responsive websites to use fluid grids as they can adapt to the user’s screen size. The content in the grid will adjust depending on what the screen size is. 
Figure 3
Here is an example of a grid layout
The information and image were taken from a report by Umesh Raj Satyal called “A website Design with the Mobile-first Approach” The author is student of the Metropolia University of Applies Sciences to get a degree on information technology so the author must have researched the topics very well. [5]
Mobile first design means planning the website for the smallest screen first and build to the larger screens. There are many benefits to this method as it can increase the number of users visiting the website as Google favours mobile friendly websites. This method can also increase the download times and upload times of a website since there are less elements on the page. Mobile first design can also cause you to use progressive enhancement. This is when a strong foundation is made, and enhancements are added as the website is build. The source for this information was a web page called “Complete guide to mobile first design” on the just in mind website which was written on the 22nd of January 2018 which means it is updated with modern information. The author of the source, Steven Douglas is also a web editor so the author must have a background on web development. [6]
Mobile first design is a method used for creating responsive websites. This design principle should allow the website to fit into the user’s mobile devices screen while still displaying the content in a user-friendly manner. There should be less need for the user to zoom into the website. Progressive advancement is another method used while developing websites using mobile first principles. Progressive advancement is when the website is built for a lower browser such as the ones that might be used on a mobile. The more basic functions and features will be included in this version. Advanced versions of the website will be created for the tablets or PC which might include more interactions and features. Progressive advancement would be used the over the Graceful Degradation method which is where the website ill be built for desktop and the features and content would be cut to make the website compatible with the mobile.  This was information was taken from a web page on mobile first design and explaining the importance of it. The web page is called “What is Mobile First Design? Why It’s Important & How to Make It?” It was written by Vincent Xia on the 21st of December on mediums website. Vincent Xia has researched a lot on web design in the past and has written various articles on web design so he should have some knowledge on this topic. [7] 
A wireframe layout would be recommended to be used for when developing a website using mobile first principles. There are various reasons for why it would be a good idea to use a wireframe layout. Wireframe tools will be important when it comes to the process of designing a website for mobile integration. Using a wireframe layout will help put together the important components of a web page and structure the page. It is easier to plan websites if a wireframe layout is used as it is easier to show the client the plan for the website as it would be easier to make real time edits depending on the changes the client suggests. Wireframe layouts would also make it easier to communicate if there was a team working on the website. makes the design of the web page look simpler which means there will be less questions when the designers hand the web page off to the developers. There is also a risk of client changing their minds after the website has been developed. Using a wireframe layout would mean that the client would be able to have a visual representation of what the website would look like on mobile devices and then they will be able to suggest the changes to be made from looking at that. A good wireframe layout will also save time as there will be less edits needed to be made for smalls screen web pages. There are many reasons to use a wireframe layout as it can make the process of designing websites smoother. The information gathered here was from a webpage on “Why wireframe tools are essential for mobile first web design.” It was written by Business Woman Media on March 28, 2019 which would make the information up to date with the relevant information. Business Woman Media is a website talking about running businesses. Responsive websites following mobile first principles will be used by a lot of businesses in the future so they would have researched this thoroughly. [8]



Wireframes act as a skeleton of a website when planning the website. It’s a low-fidelity design layout that determines the information being displayed on the page as well as giving the page a layout and a structure. The details of a website should be able to be described using a wireframe layout in the plans. The interactions a user might make with the website and how they can best perform the interaction is planned with the help of a wireframe. There are many elements that should not be added when designing a wireframe. These are to make sure the colour scheme is grayscale as it is the simplest. Do not use more than two generic fonts. Two can be used to display the contents hierarchy. Flashy graphics, videos or images should be avoided as it can be distracting and a bit more complex. Rectangles or squares with and x in the middle can be used instead where the graphic would have been. This information was from a web page written by Will Fanguy on November 19, 2017. The author wrote this on a page for Invision. Invision has lots of pages on web design and the responsiveness of websites which shows they should have researched their information well. [9]
[image: wireframe mobile app examples weather app]This image here is an example of a wireframe design layout.
Figure 4
This image was taken from JustInMinds webpage called 20 inspiring web and mobile app wireframe examples. That page was written by Rebeca Costa who has written about responsive web design various other times so the author should have knowledge and interest on this subject. The page was last updated on the first of April 2019. [10]
It is important for a website to be tested to make sure the website is usable for the users before it is made public. Web testing is used to find potential bugs on the website. Web testing will allow companies to make sure that their website is working as it should and users can use it in real time. There are various tests that would be performed on websites. These are functionality testing, usability testing, compatibility testing, security testing, performance testing and interface testing. There are various sites that help test websites too such as LoadNinja and LambdTest. This information was gathered from a web page by Software Testing Help which is a site providing tips on using softwares and many other pages on testing. The page was called “Web Application Testing Complete Guide (How To Test A Website)” and it was last updated on November 13, 2020. [11]

Usability testing is an important part of testing the website as it should make it easier to see how the user uses the website. This method will allow the person testing to get the end users perspective. One part of usability testing will be to get feedbacks from a group of people. The users might each use the website for various needs which is why it is important to make sure each user needs are attended too. There are a few moments where a usability test should be performed. These are before the decisions of designing the website are made, in the middle of the process of developing the website where the users can provide more insight, if there any conflicting ideas about the design and when the website needs to be evaluated before it is launched. The users participating in the test might be asked to perform tasks such as searching for a certain item or navigating to a certain page. Usability testing would help the website become more user friendly, reduce the number of errors being made, increase the efficiency of the website and the user’s satisfaction with using a website. This information was provided by a web page called “Website Usability Testing: All You Need to Know” and it was last updated on September 25 2019 which should mean it is up to date with recent technology. This page was written by Suryadi K who has had various years in IT which means the author should be experienced in the field and have some knowledge on what is being talked about. This article was written for the website Hostinger provides users domain names for websites and has a website builder which shows that this company is keen on websites making this source more credible. [12]
One popular testing method used for testing websites is functionality testing. This is method is supposed to test all the functions on the website. There are various parameters that would be tested on a website. The database would have to be tested, the client server applications, the APIs being used for the websites, the websites security, the user interface of the website and the websites basic functionality. There are various steps in functionality testing. First the functions being tested would have to be identified. Then look at the specifications and come up with some input data. After that, find out what the output data while sticking to the specifications of the function. Test the input data after that is done. After the test is completed, look at the outcome of the test and compare the actual result to the results that were expected to see if the test was a success. There are various types of functional testing. Examples of these include sanity testing, smoke testing, regression testing, integration testing and beta or usability testing. There are a variety of tools that well help with performing the functional tests such as TestComplete Tool and Watir Tool. This information was taken from a web page called What is Website Functionality Testing? | Types of Functional Testing from the site Testing Genez which is a testing site which means that the information in this page would have been thoroughly researched. The information in the page was provided by Abhik Khandelwal on the 16th of October 2019. [13]	
There are various types of functional testing that can be performed. These are unit testing, end to end testing, usability testing, system testing, integration testing, sanity testing, regression testing and smoke testing. Smoke testing is when tests are performed after the release of a new build to make sure the build is stable. Sanity tests are normally performed after a smoke test to make sure that the most important functions of the website are working. Regression tests are done to make certain that the software or website is still stable and functional after new bits of code is added or after bugs are fixed. Integration tests are performed to make sure several functions that work well on their own do also work well when put together. System tests are when the product is tested after the system is complete to ensure that the website or system works as it should be after all the functions are put together. Usability tests are when the customer uses the product and provides feedback on the product. End to end tests will be done after the system integration tests is done and it will be done to ensure that the products functionality. Unit tests are done when the developers write different code units. These code units might not help accomplish a certain functionality. The information on the various functionality test types has been obtained from a web page on called “Complete Functional Testing Guide With Its Types And Example” which was last updated quite recently in November 13, 2020 which means it should have updated information. The website this page was written by is called software testing help which and has lots of information on software testing which does mean they should have some knowledge on this field and researched this field a fair bit. [14]
Compatibility testing is the type of testing that would be performed to see how a software would run on various operating systems, applications or hardware. When it comes to performing compatibility tests on websites, various browsers would be tested as well as different screen sizes. The websites compatibility with several browsers such as Internet Explorer, Firefox or chrome. Multiple screen sizes will also be tested to see how compatible the website is with a range of screen sizes. There is backward compatibility testing and forward compatibility testing. Backwards compatibility is when the product being tested is tested with the oldest version of it. Forward compatibility testing is used to ensure that the product is compatible with the latest software, hardware, browsers and mobiles. There are various tools that can be used to perform computability testing such as BrowserStack and Virtual Desktops. When performing compatibility tests, there are four phases. Firstly. The platforms where the website should work with will need to be defined. Then the expected outcomes should be predicted after testing the website on the platforms. The website will then have to be tested on different browsers and on different screen sizes. Any bugs on the website detected must be reported and then fixed. The test will then need to be done again to ensure that the bug has been fixed. The information on compatibility testing was taken from the website testbytes on the web page “What is Compatibility Testing with Example.” This website provides a lot of services related to testing software and websites so they should have a good amount of knowledge on testing websites. [15]
Good security is essential for websites. Websites will have to have security measures to make sure private data is protected and can only be accessed by users with the correct credentials and defend the web app against attacks. Security testing has various important areas to cover such as the websites availability, confidentiality, integrity Authentication, Non-repudiation and the authorization. There is a lot of need tin test the websites security as insufficient security can make the websites performance less consistent and cause breakdowns on the website at unexpected times. The website might decrease its traction due to users not trusting the security on the website. There will also be a risk of private information being lost or stolen. There might be a need to have to pay more money to fix the issues that the lack of security caused so it is important to make sure the website is secure. There are many security testing tools that can be used such as Zed attack proxy or SQLMap. This information was gathered from a webpage called Top 10 Open Source Security Testing Tools for Web Applications which is from a programming website called hackr. This website has a lot of courses and tutorials on programming. The author of the website is Youssef Nader who is a computing student and does full stack web developing so the author must have knowledge on testing websites. The source was also last updated quite recently on 11 September 2020. [16]
Security testers would have to use various methods when testing websites. Password cracking is one of them. A lot of websites will require users to enter a username and a password so they can access some of the websites features and pages. It will be easier to find a user’s password if the complex passwords are not enforced by the website. It is important that the SQL injection is checked since important information in the server’s database could be accessed by attackers doing the SQL Injection attacks. Cross site scripting should also be tested on the website. This application should not accept any scripts or HTML otherwise the chances of the app being attacked may increase. The user’s browsers might have malicious scripts executed using cross-site scripting. The user’s cookies and the information the cookies store could also be stolen using scripts. There are a few things that should not be modified when testing the website such as the applications configuration or the server, the services that are being run on the server and any existing data on the users that is hosted by the website or app. This information was taken from the software testing help website on the page called the Web application testing guide which was last updated on the 4th of December in 2020. [17]

There are many components in a website such as the databases or the server It is essential that the components can communicate with each other. There are various benefits to interface testing. The number of issues the user would face would decrease, it will assess how user friendly the website is in certain areas, the security requirements of the website will also be verified as the communication across the systems spread. Integrity testing can also test to see if the network failures between the server and the website can be handled. It will also make sure that errors will be handled more sufficiently by the software. It would be a good idea to perform interface testing on the website to ensure the components do communicate with each other sufficiently. There are phases where the interface testing will take place. These are the configuration and development, the validation and then the maintenance. The first testing will be done after the configuration and development phase of the website is done. Then the interface would be validated after the testing in the configuration and development. When the website is completed, the performance of the interface will have to be monitored. When it comes to performing interface testing. It is important that the requirements are defined. It will be a good idea to build small codes and test them as opposed to making large chunks of code. Automation tools can make the process easier so it would be a good idea to find some of them. Having start and stop points will help with testing the performance. This information on interface testing was obtained through the website called Edureka and from the webpage What is Interface Testing and why do we need it? This was written by Anamika Klalwan who was written a lot on softwares so author should have a fair amount of knowledge on this. The web page was also last updated on the 1st of July 2020 meaning that the information should be more up to date. [18]

It is essential that the performance of the website is good and to ensure that the performance is sufficient the performance of the website will have to be tested. The website will be tested and monitored. The user experience would improve from this. There are various tests done to test the performance. The performance test will the responsiveness of the website, the scalability of the website and the speed of the website. The load test will substantiate how the website performs when being given a fixed workload. The stress test is the test that sees how extreme load conditions might cause the system to react. Any issues regarding the synchronization or memory leaks will be found via this test. The endurance test is the test done to see if the expected load can be handled for a long duration by the system. The test to see the number of users or transactions that the website can support at a time is the capacity test. There are a few important considerations to make when testing the websites performance such as the user’s expectations, the schedule of the project and the resources available. The reason for why the performance is being tested and finding out what will need to be measured needs to be considered. The websites purpose will also need to be understood. There are steps to testing the performance of the website. 1st the testing environment would have to be set up. Secondly, the tests must be planned and designed. Thirdly, simulate load and run tests. Finally, analyse the report and perform retests after any issues found are fixed. Examples of popular website performance testing tools are Pingdom, divigante and Site24x7. This information was obtained from the software testing help website. The web page with this information was called the Website performance Testing tools and services which was last updated 13th November 2020. [19]


Compatibility tests will validate how the website runs on various devices or browsers used by the user. There is a lot that will need to be looked at such as the content on the mobile devices as all the content might not fit on certain screen sizes. The navigation of the website will also have to be tested as the navigation on various devices might be different depending on the screen size. The size of the content might also have to bested as various content might need to be sized appropriately for the various screen sizes. The functions and features might also not work as well on different devices so it would be a good idea to check them. There are tools that can be used to test the compatibility on websites. Emulators and simulators are some of the tools that can be used to decrease the need for physical devices when testing.
[image: Illustration: Responsive Web Design Elements are shown on various screen sizes: television, desktop computer, laptop, tablet, smart phone, smart watch, and ring]
Figure 5
This image from digital.gov shows how a website can look different across a range of small screen devices.
This source was from the digital.gov website on a webpage called What Is Mobile Device Compatibility Testing? This webpage was created by David Fern and was last updated on the 8th of September in 2020 which does mean the information provided should be up to date. The author has written other pages about mobile devices and progressive web apps on this web page which should so that the author does have knowledge on the subject. [20]
	
[bookmark: _Toc70015197]2.3 Conclusion

To conclude the review of the sources, A considerable number of sources were looked at and they were analysed. These sources include various books, articles, conference proceedings and web pages. The sources were described by naming their titles, author publisher etc. The dates of the when the sources were released were also checked to make sure the information is up to date. The background and intentions of the source were also reviewed to test the reliability of the sources. A lot of web pages were used as there are not many updated books or articles on mobile first web development as it is still relatively new technology. The authors background was also looked at when reviewing the sources to make sure the author comes from a background that shows they understand the topic they are talking about and to check their credibility. A variety of the authors have written various amounts of the topics they are covering which verifies their integrity. Almost all the authors did have a reliable background where they either did a lot of research and wrote previous articles on similar topics or they were web developers themselves. A small number of sources were published a few years ago so they may not be as reliable as the more sources when it comes to updated information. Each of the sources did provide relevant information that has helped with the project. That being information on mobile first web development, responsive web development and various testing methods.


3. [bookmark: _Toc70015198]Methodology
[bookmark: _Toc70015199]3.1 Research methodology 

Identifying which approach to take for the research.
There are three common philosophies that are followed during the research process of projects. These are positivism, interpretivism and critical theory. The paradigm that this project followed for the research is a positivism philosophy. There are various reasons as to why this is the best method to use during the research process of this project as the project is based on experience and knowledge in designing websites for small screen devices. This is also a real-world objective as the real world would find information from this useful. Many companies are looking at developing websites using mobile fist development methods. Experiments were performed to test the which development methods was better by developing two separate sites using mobile first design and responsive web design methods. To help decide on which approach is best, the reviews from users will be considered as well as the experience gained from using these to development methods. [21]
There are various methods of reasoning that are used during projects. Examples of these are inductive and deductive reasoning. Deductive reasoning would have a hypothesis based on a theory and that theory would then be observed to prove if it is true or not. The theory being proven here is that mobile first development is the best development method to use is mobile first principles. [22] 
A deductive approach was taken during the process of this project. The hypothesis that is being researched here is that mobile first development principles are the best development principles to follow when developing a site for small screen devices. Various sites, articles and books were looked at to help come to an understanding of the project and how to complete it. Using the information gathered from the research, websites were made using what was learnt to help confirm what the best method is.
There were various data collection methods that were used during this project. The approach taken was a methodological pluralist approach. This approach is where a range of methods are used for the same topic of research. The data being produced will be more valid and reliable this way.  [23]
The type of data being gathered would be qualitative data as the data that are being collected are based off opinions. The data collected will be about how to use various methods and what the users look for in websites. Quantitative data is mostly based of numbers while qualitative data is mostly subjective, and the data being gathered from users will be subjective it is mostly based off the users’ thoughts on responsive web design vs mobile first web design. [24]
Users would try the website and test its features and provide feedback on the website as well as answering questions on the topic as they are interviewed. This data will be used to conclude on which method is best to use.
Case studies were performed to compare the difference between responsive web development and mobile first web development. Various sources were looked at to compare the difference between the two methods. Data on developing websites using mobile first strategy was gathered to learn how to use that method for when a mobile first website was being developed. Several testing methods were also researched to find which methods should be used for the testing of both the websites that were created. Questionnaires and interview were also passed on to users to get their opinions on both websites and which one they would prefer to gain insight on how the user sees the website. These users’ opinions would then be reviewed to compare both methods. 
A lot of websites were looked at to see how they look on small screen devices. Great websites were looked at as well as sites that are not that great on mobile devices. These websites were looked at to see what they were doing right and what they were doing wrong. Inspiration would also be taken from the good websites and use what they are doing well.
One website that was looked at prior to the development of the two websites was the University of Advanced Technologies website. This is a good example of a website that may be responsive but does not follow the mobile first principles. There is far too much content on the page. It looks very cluttered with too much for the user to focus on and there is not really a visual hierarchy, and it also does not follow the F shaped pattern. The text is also quite small and the navigation on the webpage is not the simplest.
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Figure 6    			          figure 7
University of Advanced Technologies website [25]

The University of Wales Trinity St David had a good example of a mobile first website. It was kept simple it is easy to focus on the content.  The text is big making it easier to read and there is a clear visual hierarchy, and it does also follow the f shaped design pattern. There is also a fair amount of white space on the website which also helps making the website easier to read. Content on this website is easily found and it does look quite neat due to the webpage not being cluttered with content. There navigation in this website is quite simple too. 
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Figure 8 					Figure 9
Webpage of The University of Wales Trinity St David [26]

Experiments were also performed to observe the difference between the two methods. The experiments are to test difference between responsive web development methods and mobile first web development methods. The hardware that will be used in the experiments would be the user’s personal device, this could be a pc or a phone, the user’s choice of browser. For example, chrome or Firefox. The users would test various features on the websites such as navigating through the pages.


[bookmark: _Toc70015200]3.1.1 Risks

There were various risks and limitations when it comes to the creation of this project.
R1 – Time constraints
There will be various time constraints to this project as there are deadlines that will have to be met. Developing a website can take a lot longer than initially planned or there might not be enough research done in time. It is important that the time is managed well, and all the deadlines are met as failing to do so could cause the project to be behind schedule and areas of the project will be rushed to meet the deadlines. This risk does have a high impact as it not doing one task in time can cause the completion of other tasks to be delayed. The time constraints can be managed by making sure there is a detailed plan to keep on track of the tasks that are needed to be completed. A Gantt chart was created to ensure this.
R2 - Finding tasks to difficult.
One risk that could have come up during this project was that some tasks might be too difficult to complete. Any task that proved to be difficult was researched to learn how to overcome the issue and move on to the next task. The chance of receiving this issue is quite low as the tasks that are set are within the authors skillset. The impact however will be high as not being able to do the task can make the project significantly harder to do. The skills required to do the project was practiced making sure the tasks were doable to reduce the risk of not being able to do a task.
R3 – Budget constraints
Not having the budget to do this project can make this project more difficult. Some articles or books that will have important data require money to be accessed. Some equipment will also require money to be used such as laptop. The risk of the budget being an issue is low as the budget for the project is not very big. The impact of this issue is moderate as there are ways to get more money via bursaries and student grants that provides money that can be used for this project. The budget was be managed by using sources that can be accessed freely or accessing them via the university library. There was not a need to purchase any equipment as they were already owned.
R4 – Losing work 
There was a big risk that the work done on the project gets lost. This could have happened in many ways. For example, the USB holding all the work could get corrupted or lost. Losing the laptop where all the work is done could be catastrophic to the project. The chances of losing all the work are not high as the work is backed up in three different places. There will be one version stored on a USB memory stick, another on google drive and a third an external hard drive. These files will be backed up regularly to keep it updated.  If the work was lost and there wasn’t a way to get them back then the impact of this risk would be incredibly high. The work will have to be done again and the time constraints will be even tighter. The worked is backed up regularly to reduce the impact.
R5 – Legal risks 
The legal risks to this project can cause various issues. Since various sources was looked at during the research phase of this project there is a chance that those sources could be plagiarised if not referenced properly. The copyright designs and patent act were also followed to make sure that no one else’s work is stolen without permission and original content is used. The probability of being caught in legal issues is quite moderate as there are many procedures in place to make sure the work is referenced, and nothing is stolen. The impact of this could result in serious legal trouble so it is quite high.
3.1.1 [bookmark: _Toc70015201]Ethics
This project was done in the most ethical manner as it could have done. It followed the ethical and legal policies. The British computer society code of conduct was followed during this project as all IT professionals must follow this code of conduct. It was made sure that this was followed to make sure that the everything being done is within accordance of the law and no ethical, legal and social issues that could be faced.  

[bookmark: _Toc70015202]3.2 Development methodology 
Software development and document reviews are the strategies that was used to assist with the development of this project. The software being developed were two websites, one of which was developed using mobile first principles while the other was developed using responsive development methods. Documents were reviewed to research how to do these development methods. 
There are various models to follow when developing software. The model that was being followed during this project was the prototype model. In this development model a prototype will be built shortly after the software has been designed. The requirements for this project were defined first. A website for small screen devices were needed. One following mobile first principles and another following responsive web design principle. These websites were then designed after the requirements were set. Once designed a rough prototype was created to present at the interim viva. This was just to give an idea of what the final website could look like. Once done with the prototype and it as evaluated. The mobile first website was then created. The mobile first website as created using Visual Studio code and once the mobile first website was finished with the development the responsive website was created. Once the responsive website was created both the website was tested by users and the users reviews well then be evaluated to conclude as to which method is best to use for developing devices for small screen devices. Responsive web design and mobile first were the two methods that were being tested as they were the ones that were researched the most. [27] [28] [29]
	
[bookmark: _Toc70015203]3.3 Resources 
[bookmark: _Toc70015204]3.3.1 Hardware
There were various resources that were needed during the development of this project. The authors personal laptop was used to code all this on. The laptop is a gaming laptop, so it does have high end hardware. The university computers would have been used but due to the current pandemic it has been made very difficult to access them, so none of the university computers were accessed during this project. A second monitor was purchased to increase the efficiency of the development. An extra memory stick was bought to have a 3rd location to back up the work. A MacBook was also used during some of the testing of the websites. 
[bookmark: _Toc70015205]3.3.1 Software
 A coding software called Visual Studio code was used while creating the websites. Visual Studio code can be used to code in various languages. For this project, the languages used on Visual Studio code was HTML, CSS and JavaScript. Photoshop is another software that was used to edit various images for the website and used a lot during the design phase of the project while making design of the website. Browsers were also used during the testing of the websites such as Google Chrome and Firefox. Google docs forms was also used to give the users the surveys and Discord was used while interviewing some of the users.


[bookmark: _Toc70015206]3.4 Conclusion
To conclude there were many different methodologies that were used during the creation of the project. The research philosophy that is being taken is a positivism research philosophy and a deductive approach was the strategy for the research. Methodological pluralist approach was taken for the data collection methods. The development strategy was software development and document reviews. A prototype model was followed during the development method.


4. [bookmark: _Toc70015207]Design and implementation
The design and implementation of the two websites will be discussed in this part of the report. The process that took place during the design and the implementation will be discussed. The requirements, the reasoning, factors and prototypes will be covered. Certain parts of the website’s implementation will also be talked about covering any issues that came up during the projects development and how they were fixed and justifying any changes made.

4.1 [bookmark: _Toc70015208]Design 
The report in this section will cover the design phase of the project and discuss the principles and methods that ere followed during the process of the development of the websites.
4.1.1 [bookmark: _Toc70015209]Requirements
The requirements of the project were put into consideration before a prototype was made. The requirements needed for the websites are quite simple. The website will have to be accessible by users on mobile devices. The users of the website should be able to complete the tasks they need to complete on a small screen in a more efficient and convenient manner. A lot of the potential interaction’s users might have on smaller screen devices were thought about the page will be designed in accordance with that. Websites on smaller screens also have a visual hierarchy. The titles of the website will have to remain at the top so the users can know what the content is quicker. [30] 
An F shape pattern should also be used on the website as the users first read websites in a horizontal movement and scan websites left to right. [31]
 The webpage should load within three seconds. The file sizes should also be optimized to increase the performance on mobile devices. The content on the site should also be straight to the point and use as little words as possible to get the points across. The words should also be divided into one sentence paragraphs that can be skimmed. The website must remain simple. The means not adding too much unnecessary content or going overboard with the navigation links.  Wide borders and clean lines will also improve the quality of the website on mobile devices. White background and black text will make the text more readable for the user. [32]
There should be no more than two columns of content when using a small screen device. The websites content will also have to be attractive as a considerable number of users might click off if the websites content does not look appealing. Over design features that should be including contrasting colour schemes and vivid hues and navigation buttons that are easy to read. The website will have to also use various features that users might use on various other sites to show its usability such as a map. 
4.1.2 [bookmark: _Toc70015210]Method
The design methods had to be identified before proceeding with creating a prototype design. There are steps that take place for designing a website. The first step is to identify the goal of the website. The goal here would be to be usable for mobile users. After the goal is identified, the scope will need to be laid out. The scope will define the features on the website that will help achieve the goal. For example, using flex boxes or buttons will improve the quality of the users on mobile devices experience. A wireframe was then created showing what the website could look like. After the wireframe was created a prototype design was made of the website. Once that was done the content creation on the website started. After the content was added the visual elements of the website were added to suit the needs of the users on smaller screen devices. After the websites visual elements were added the testing of the website began and once that was completed, an evaluation can be made on which method is the best one to use. It was decided that the website could be based off Liverpool football club as there are many features that could be used using this topic. [33]
4.1.3 [bookmark: _Toc70015211]Prototype design
Before both the websites were developed a wireframe was created to provide an idea of what the website might look like using mobile first properties and responsive web design properties.  
[image: ]
Figure 10
This was the wireframe layout that was created using Adobe Photoshop to provide an idea on the design. The design here was kept simple as the content on the website will be. Wireframes was researched in the making of this design.
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Figure 11 and Figure 12
These 2 images are more advanced designs on what the content might look like on the website. The website was designed for small screen devices. The image at the top was not in the final website as it was decided that it does not follow the design principles.


[bookmark: _Toc70015212]4.1.4 Factors and Reasoning
There are reasons for the decisions made in the design of the website. The logo and the burger bar were placed. The logo and burger bar are at the top of the screen. A lot of websites on mobile devices were looked at and most of them had the logo on the top left of the screen and a burger bar at the top right of the screen. The header is placed at the top so the user can easily identify the page they are on. The design of the pages was also done to accommodate the Reader F pattern. Users of websites tend to scan the website from left to right of the header before they move down to the left side of the screen and scan towards the right again and this action will be repeated. Designing the website in accordance too this will help create a good visual hierarchy. 
There is a reason for why the websites colour scheme was chosen. The colour scheme was grey of the website was. white and black with hints of red. The main colour of the background was grey as it is a lot healthier for the users’ eyes and still very appealing. White text is used on dark backgrounds sand black text is used on white backgrounds as the colours contrast and do not clash allowing the user to clearly read the text. There is a lot of white space used as the comprehension is improved by this. This empty space between text de clutters the page. This makes the content on the page look more neat and more readable. 
4.2 [bookmark: _Toc70015213]Implementation
The implantation of the website will be discussed in this part of the report. Errors and issues that came up will be discussed as well as the various testes performed.
4.2.1 [bookmark: _Toc70015214]The website
Responsive website
Navigation bar
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Figure 13


Footer
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Figure 14
Home page
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Figure 15


Team page
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Figure 16
Anfield page
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History page
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Store 
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Figure 19
About us page
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Contact’s page
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Figure 21
More content page
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Mobile first website
Home page
[image: ]
Figure 23
Teams page
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Anfield page
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Figure 25
History page
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Store page
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Figure 27
Contact page
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About us page
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Figure 29
More content page
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Figure 30

Footer
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Figure 31

4.2.2 [bookmark: _Toc70015215]The code
The opacity on the background image was made low to make it easier to read the text and not have the background blend with the text.
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Figure 32


This is the css for styling the navigation bar when the website is in the mobile view for the mobile first website. 
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Figure 33


This is the JavaScript code for the burger bar menu. 
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Figure 34

4.2.3 [bookmark: _Toc70015216]Overcoming problems
Various problems have come up during the development of the website. There were various issues that came up such as figuring out how the website is going to be tested for mobile view. This was easily resolved as chrome has mobile views that you can do after pressing crtl shift i. There was also a problem with the navigation bar where the map was not fitting in the box on the mobile first website. To fix this the map was styled to fit in and be responsive. A div class for the maps was created and styled in the CSS file.  
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Figure 35
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Figure 36 and 37
This did fix the issue. There was also an issue of the Navigation bar not overlapping the over content in the page. This was simply fixed by adding the z index 100. There was also some issue with the images being too big. This was resolved by using photoshop to resize the image to a more adequate size. There were background images used but some of them did clash with the text and made it hard to read. A new class was created, and the background colour was made black while the opacity was dropped down to 0.1. Other than that, there were not many issues that turned up during the project.


[bookmark: _Toc70015217]4.2.2 Testing
There are various testing methods that are going to take place. These are functionality testing, compatibility testing usability and performance testing. The Usability testing was performed after the website’s completion. It was done on both websites. All the pages were visited individually and the features there were tested. This method is used to identify problems and find opportunities to see where the website can improve. This method will also give a better idea on how the target users will behave and what their preferences are. The author looked for any imperfections on the pages such as a difference in colour or the flow of the website not being adequate. The websites will be viewed on mobile view first for the mobile first website as it is being tested. These tests have caused the colours on the website to change. Originally had a lighter background but the dark colour it has now is easier on the eyes. 
The websites performance was one of the things that were tested. The speeds of the websites loading time was tested to make sure it loads within 3 seconds. The responsive time for users’ inputs were also tested to ensure that they are quick as users will lose interest if they must wait for too long. 
Testing the websites compatibility was also important as users might use it for different browsers and sizes. Both websites were tested on various screen sizes and browsers to ensure that it is compatible. It is important that the compatibility is tested as users may use various browsers and screen sizes to open the website. [34]
Acceptance tests were done at the end of the websites development to see if all the functions were working. These results will either be a pass or fail. Bugs or issues with the website’s visuals were fixed as the website was developed. This will identify more problems in the final observation of the websites. There were however no problems found as they were all fixed during the development phase. [35]
4.3 [bookmark: _Toc70015218]Conclusion
To conclude the design section of this report, the requirements were set detailing what features were needed and the scope of the goals. The method that was followed during the design process was also discussed in detail as well as the prototype design as discussed in previous sections. The factors and the reasoning behind the choices was also talked about in detail. The websites implementation was discussed in this section. The issues that came up during the website’s development was talked about and how the issues were resolved. The implementations testing was also covered in this section of the report and the various testing methods and the steps followed during the testing process that was used to achieve the goals were also talked about. Since the website has been designed, implanted and tested, getting data is the next step in this process.


5. [bookmark: _Toc70015219]Getting Results

The section in this report will discuss how data was gathered for the project from the various methods that was talked about in the previous sections. There was a lot of research and tests conducted to gather information on the website.  
[bookmark: _Toc70015220]5.1 Performance testing
It is important that the performance of the websites is good as many users click off web pages if the speeds are not adequate. The mobile first websites speed was tested at first. It should load its pages within three seconds for it to be a successful test. 
To test this. The teams page was clicked on and it was recorded how long it is going to take for the webpage to load using a stop watch. It took 0.34 seconds which is very fast.
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Figure 38 and 39

The speed of how long it takes for the home page to load was also tested. It took 0.29 seconds for the homepage to load. The Anfield page took 1.00 seconds to load. This page probably took longer due to it using external factors such as Google maps and had to give it time for that to load. The history page load time was tested after and it took around 0.40 seconds to load in which is quick. The store page load time was tested after and it took around 0.34 seconds for this page to load in. After the store pages load time was tested the contact page load time was tested after. It loaded very quickly in around 0.28 seconds. The about us page was tested after the contact page and its load time was also very quick. It loaded immediately in 0.30 seconds. The final page to test was the other content page and that took 0.80 seconds. This did beat the goal of loading within three seconds but was still slower than most the other pages. This could be due to the YouTube video that is used in the page. 
The response time on the features on the websites were also tested. For example, the speed of the submitting the details on the form was tested. This was also done very quickly. The links to other sites in the store page was also tested and they all load in within one second which is ideal.

[bookmark: _Toc70015221]5.2 Compatibility testing
Another form of testing that was done on the website is compatibility testing. It is important for the website to be compatible with various device sizes and compatibility. The websites were tested on Firefox first. 
Firefox
First the home page was tested on Mozilla Firefox as this is one of the most popular browsers used by users.
Mobile first website is compatible with Firefox.
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Figure 40
Responsive website also works on Firefox
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Figure 41


Microsoft Edge
The websites were also tested on Microsoft Edge as few users use that.
This is the mobile first website on Microsoft edge. It has been tested to be compatible with it.
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Figure 42
The responsive website has also been tested on Microsoft edge and is compatible.
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Figure 43


Chrome
Google chrome is one of the most popular browsers used to it is important that the website is compatible with it. 
The mobile first page has been tested on chrome and has been proven to be compatible.
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Figure 44
The responsive website has had its compatibility with chrome tested and it did pass and prove to be compatible.
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Figure 45



Safari
A huge number of users on websites access it via their macbook or other apple devices. This would mean it is important that this website is also compatible on Safari as there will be a large number of users on safari. A macbook was used to test the website on Safari.
This is the mobile first website being used on Safari.
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Figure 46
This is the responsive website being used on Safari
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Figure 47


Mobile view
It is important that the testing on the mobile view is successful as the purpose of this project was to develop websites for small screen devices. Both websites will be tested on mobile screens. 
The mobile first website looked good on the mobile view which shows it is comptible with the mobile view.
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Figure 48
The responsive websites also proved to be compatible with a mobile view.
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Figure 49


This is the landscape view of the mobile first website on a Samsung Galaxy S5 screen
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Figure 50
This is the landscape view of the responsive website on a Samsung Galaxy S5 screen
[image: ]
Figure 51


Tablet view
Many users will also be viewing websites on tablets which do have a different size to the mobile phone. So, it is important to test how the websites might look on a tablet.
This is the mobile first website would look like on an iPad screen.
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Figure 52
This is the responsive website on an iPad screen.
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Figure 53
The landscape view of the iPad was also tested.
Mobile first websites on an iPad on landscape view.
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Figure 54
Responsive websites on an iPad on landscape view.
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Figure 55


[bookmark: _Toc70015222]5.3 Acceptance testing
Acceptance testing is also known as functional testing and will be performed to test if the websites meet the requirements set. Various functions of the websites were tested. These are the many functions that were tested. The mobile first websites functions were tested first.
Test case 1 – Highlight active page 
The purpose of this test is to see if the navbar highlights the page the users are on. To test this. Anfield page will be loaded, and it is expected to highlight the Anfield page on the nav bar.
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Figure 56
This test was a pass as the Anfield page was highlighted.
The responsive website also had the same test and the link to the Anfield page was also highlighted there.
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Figure 57
Test case 2 – Team page link
The purpose of this test is to see if the Team page loads when The Team page is clicked on the nav bar. The Team page link was clicked to test this, and the expected result is that the team page loads in next. 
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Figure 58
The test passed and the team page as loaded in
The same test was done on the responsive website and it also passed.
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Figure 59

Test case 3 – Home page link
The purpose of this test is to see if the Home page loads when Home is clicked on the nav bar. The Home page link was clicked to test this, and the expected result is that the home page loads in next. 
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Figure 60
The home page loaded in next which results in the test being a success.
[image: ]
Figure 61
The home page was also tested on the responsive website and that test was a success.
Test case 4 – Anfield page link
The purpose of this test is to see if the Anfield page loads when Anfield is clicked on the nav bar. The Anfield page link was clicked to test this, and the expected result is that the Anfield page loads in next. 
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Figure 62
The Anfield page loaded in next which results in the test being a success.
This test was also performed on the responsive website page.
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Figure 63



Test case 5 – History page link
The purpose of this test is to see if the History page loads when History is clicked on the nav bar. The History page link was clicked to test this, and the expected result is that the History page loads in next. 
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Figure 64
The History page loaded in next which results in the test being a success.
This test was also performed on the responsive website and it was a success.
[image: ]
Figure 65
Test case 6 – Store page link
The purpose of this test is to see if the store page loads when Store is clicked on the nav bar. The store page link was clicked to test this, and the expected result is that the store page loads in next. 
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Figure 66
The store page loaded in next which results in the test being a success.
The same test was done on the responsive website and it passed.
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Figure 67
Test case 7 – Contact page link
The purpose of this test is to see if the contact page loads when contact is clicked on the nav bar. The contact page link was clicked to test this, and the expected result is that the contact page loads in next. 
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Figure 68
The contact page loaded in next which results in the test being a success.
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Figure 69
Test case 8 – About us page link
The purpose of this test is to see if the about us page loads when about us is clicked on the footer. The about us page link was clicked to test this, and the expected result is that the about us page loads in next. 
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Figure 70
The about us page loaded in next which results in the test being a success.
This test was also performed on the responsive website. It passed there too.
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Figure 71
Test case 9 – More page link
The purpose of this test is to see if the More page loads when other content is clicked on the footer. The other content page link was clicked to test this, and the expected result is that the more page loads in next. 
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Figure 72
The More page loaded in next which results in the test being a success.
This test was also performed on the responsive website and it passed.
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Figure 73


Test case 10 - Burger bar
Most sites on mobile devices have a hamburger menu that users click on to navigate to a different page. When on mobile view the navigation bar should convert into a burger bar.
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Figure 74 and 75
The test was a success as the navigation menu did convert into a burger bar.
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Figure 76 and 77
The burger bar also was tested on the responsive website and it worked there oo meaning the test was a pass on all the websites.

Test case 10 – Logo taking user to home page
The purpose of this test is so that the user can go to the homepage in one click. This would be tested by clicking on the logo while on the store page. After this is done the user should be redirected to the home page.
The test was a pass as the user was redirected to the home page.
[bookmark: _Toc70015223]5.4 User testing
One important testing method was to have users test the websites themselves and provide feedback on the website. The user was interviewed via a Discord call and asked to navigate through both of the websites and read the content and provide feedback on both of the websites. Once the user has tested out the website, they will be given a survey to fill out providing their thoughts on both websites allowing them to then make a decision as to which one they prefer. The websites will be tested on a mobile view as this is what the project is for.
These are the questions that the users will be asking. This will provide data on how the users view websites. Insight on what devices the users use will gathered. The user will also be asked if the mobile first websites navigation is easier as well as if the content was easier to read.
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Figure 78
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Figure 79
6. [bookmark: _Toc70015224]Analysis
This section of the report will be analysing the data that was gathered throughout the course of the project.  The two websites implementation will also be analysed, and the tests performed on the websites will also be analysed.  

6.1 [bookmark: _Toc70015225]Test analysis
[bookmark: _Toc70015227]6.1.1 Performance results
The performance of the mobile first website was adequate. Both of the website’s performances were great and they both did load in quite fast. Fast enough that the user might not click off the website due to performance issues. All the web pages loaded within three seconds which was the goal of the websites. 
[bookmark: _Toc70015228]6.1.2 Compatibility results
The compatibility of the website is also very important. Especially when dealing with mobile devices. The website was tested on various browsers and screen sizes and it worked well on all the browsers and sizes. The website passed all the compatibility tests. The mobile first website however did look better than the responsive website on the smaller screen sizes. The websites function correctly on Mozilla Firefox, Google chrome Microsoft edge. Various mobile sizes were also tested such as that of a Samsung Galaxy S5 and an iPad size was also used. The mobile first website looked better on these devices than the responsive website.	. 
[bookmark: _Toc70015229]6.1.3 Acceptance Testing
A lot of functions were tested on both of the websites. An acceptance test was performed on both of the websites and they all did work as was expected.


[bookmark: _Toc70015230]6.1.4 User Testing
Various users were given access to the website to provide their insight on the website. They were interviewed as they tested the website. They were asked about the website and the majority of the people performing the interview did prefer the mobile first website and found that it was a lot easier to read and easy to navigate. Some of the users preferred that the text and content is less congested. 
They then provided a survey where their thoughts could be recorded. This was tested by many users from various devices and different ages. They all use websites a different number of times. 
Questionnaire 
Question 1 – How old are you?
The answers here shows that almost half of the users are 18-24. Not one user over the age of 75 answered the question. A fair number of users under the age of 17 and between 25-30 also answered.
[image: ]
Figure 80
Question 2 – Which device do you browse websites on the most?
Majority of the users that tested the device mostly used a PC/Laptop when they are browsing the websites but a fair amount of them do use mobile phones.
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Figure 81

Question 3 – How many times do you browse websites a day
This question asks the users how often they use the website and none of them said never. Most of them did reply that they do more than 6 times per day. Over 54.5% of the users browse the websites more than 6 times a day. A fair amount browse it between 3-5 times a day. Only 9.1% browse websites between 1-2 times a day.
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Figure 82
Question 4 – Was the content easier to read on the mobile first website?
The users were asked about if the content on the website were easier to read on the mobile first website and the votes were split between very easy and easy. Both of them was voted by 45.5% of the users while 9.1% said it was somewhat. This does imply that the users found the content much easier to read which would help prove that mobile first website makes the content easier to read. 
[image: ]
Figure 83


Question 5 – Was the navigation easier on the mobile first website?
The users were also asked about if the mobile first navigation was easier. Only two options were selected, and they were Easy and Very Easy but Very easy got majority of the votes with 54.5% and easy at 45.5%.
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Figure 84
Question 6 – Which website did you prefer?
The users were also asked about which website they liked more and all of them said they preferred the mobile first website. This does back up the theory of mobile first websites being better to use for the users on mobile devices.
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Figure 85
Question 7 – If you preferred the mobile first. What about it did you like more?
The users were then asked about what it was they preferred about the mobile first website.
A large number of the users found that navigating through the website on the mobile first website a lot easier. A lot found that the usability on the mobile first website was also better. This could be due to the buttons being easier to click and identify. The navigation was also mentioned a few times by various users. Several users said that the mobile first website was better for their eyes and others simply said it looked better. This further proves why mobile first websites are the way to go.
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Figure 86
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Figure 87


Question 8 – If you preferred the responsive website. What about it did you like more?
Users that voted for the responsive website as the better website was also asked why it was better but as none voted for the responsive website there was not any responses on this question. This further proves the points of the mobile first websites being the better method to use.
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Figure 88

The questions on the questionnaire are mostly supporting the mobile first website over the responsive website. The users clearly prefer the mobile first website over the responsive website.
Most of the results were as expected apart from more users using desktop than mobile phones since as discussed in the lit review. Websites are accessed through mobile phones more. They both were still close. 
One response that was shocking is that so many users preferred the mobile first website. Not one person preferred the responsive website. It was expected that at least one or two users might prefer the responsive website, but this does further prove the hypothesis as mobile first web development being the better development method.
The responses in the surveys do back up what was said by the users who did the interviews as they all seem to think that the mobile first website is much better for mobile screens.
The research performed in the literature review also suggests that the mobile first websites and mobile first web design principles are better for the user and the users feedback does go with the principles stated in the lit review.
6.2 [bookmark: _Toc70015231]Website changes explained. 
The website did feature some changes as it was modified. As seen in the prototype a header then some text below it, an image, and an image below to a homepage with 3 images with text below saying what the website is about. This way the users know what the websites cover with as few words as possible.
The colour scheme was also changed. The original plan was for black grey and dark green accents on the website, but it was changed to grey white and red. This was largely due to the website being based off Liverpool Football club and their main colour was red. There was originally supposed to be an image at the top of the website. The Mobile first website originally had more text on it, but useless text was removed to make sure the website follows the mobile fist principles that was stated in the lit review. Some images were too big and made to be smaller so the images can fit the users screen easier.


6.3 [bookmark: _Toc70015232]Conclusion
To conclude this section of the report, the data gathered from the tests and questionnaires. This has shown the difference between the two websites. The performance of both the websites are quite similar.  The users answer on the questionnaires did back up the theory that was had about mobile first principles and provided more insight on how the users view the websites. The changes made on the website was also discussed how it was made for the users benefit such as removing the useless text. 
Using the analysis of the testing and the users’ opinions, it can be said that mobile first is a better method of designing websites rather than just making it responsive. This could be due to the usability of the website being easier, the design of it being better, reading the content being easier or navigating through it. All the user suggesting it is better does back up the hypothesis of mobile first web development being the best method to use for small screen web design.
7. [bookmark: _Toc70015233]Evaluation 
This section of the report will evaluate the project. The conclusions gathered from the date that has been tested will evaluated.  The aims and objectives will be looked at and compared to the results of the project to see if these aims have been met. The project’s success will be determined by this. The data that was gathered did back up a lot of the research that was talked about in the literature review.
One objective that this project had was to investigate the principles of mobile development methods that are used to develop websites for small screen devices and decide which method would be best to use. This objective was completed as the website development methods were looked at to help decide which method was best to use. Mobile first web development methods and responsive web development methods were the two methods being used in the end.
There was also an objective of using various testing methods on the websites. This objective was also met. The testing methods were researched in the literature review and it was decided which methods will be used. They were then performed after the completion of the website. This objective has been met successfully.
Creating a Wireframe layout was also an objective that needed to be carried out for the completion of this project and it has been done. As shown in the design and implementation of the project, a wireframe design was created for the website which has makes would mean that this objective has been met.
Developing a website using mobile first principles was another one of the main objectives that was set out to achieve the aims. There was also a website that did not follow these mobile first principles but was responsive to compare between the two, so this is an objective for this project that has also been achieved. 
The aim of the project was to create two websites including one following mobile first principles and to conclude on what the best method to design small screen websites are. This has been achieved through the objectives that were set. Both the websites were developed, and it was decided that the mobile first web design principles were the best ones to follow as stated in the analysis section of the report.


The answers gathered were as expected as the almost all of the users did find that the mobile first website was better. The mobile first website performed better than the responsive website on majority of the tests and questions provided by the users in the interviews and the questionnaires.
If this project were to be completed again then maybe more users would be interviewed in person as it was quite difficult to meet up with users during the current pandemic. There would also be more features added to the website such as a log in and sign-up page and allow users to have more inputs into various pages on the website.

8. [bookmark: _Toc70015234]Conclusion
This section of the report will cover the conclusion of the project. It will be a brief summary of the sections discussed in the project while exploring new avenues for the research.   
[bookmark: _Toc70015235]8.1 Summary
The information found from the various sources during the literature review did help the project a fair amount. Most of the literature used was up to date, written buy authors with suitable backgrounds and held very useful information for the project. The research methodology was also discussed for the project. The approach to how the work was going to be completed was also identified. It was stated that the philosophies that are going to be followed during the project is a positivism philosophy. The method of reasoning that was used for the project was a deductive reasoning approach. The various risks and limitations were also discussed. The impacts of this risks were also talked about and a discussion on how the impact can be reduced or avoided was had. The projects design process and the implementation of the project were covered too. Once the implementation was done the methods of gathering the data via tests to support the findings were discussed. After the various tests were completed and shown. The questionnaire sent to users to back the data was also discussed. The results gathered from the tests and questionnaires ware then analysed to see if it backs up the theory of mobile first website development being the best method to use for small screen web development leading a final outcome of the project being outlined. An evaluation on the overall project came shortly after that.

[bookmark: _Toc70015236]8.2 Further research
There were a few subjects that did require extra research during the course of the project. Methods on developing websites will be looked into more as there developing websites for small screen devices could be more needed in the future. This work can be further expanded on as this is still something that more is being discovered on. More and more companies will be developing their websites for mobile devices as the number of users on mobile devices are on the rise. Discovering that mobile first development as the better method to use can help brands get ahead of other brands with their website development. 


9. [bookmark: _Toc70015237]Reflection 
The project can be considered a success due to various reasons. One major reason is that the aims and goals that were set were met. The project was also completed in sufficient time. A lot was learnt during the course of this project such as a more knowledge on web development and mobile first principles. The time management for the project still could have been better and the some of the work could have been done sooner but it did not have a huge impact as the time was still managed well enough to meet various deadlines. The biggest issue with the time management was getting busy with various other assignments that did take up time that could have been spent doing the project. The COVID-19 pandemic did cause a few issues with the project as it was quite unexpected. The damage was not as catastrophic as it could have been due to being an IT student so a lot of the work could have been done online and was done online.


10. [bookmark: _Toc70015238]Appendix
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