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Investigating the most effective method of 
Mobile First design
1) [bookmark: _Toc39150493]Intro
In the current era, web design is not a new approach anymore, as it is more so a technological trend. As of the early 2010’s, more website owners are realising that a lot of the internet users in the world today are mobile internet users. This revelation has caused more site owners to think about how their websites look on mobile devices (or any device with a small screen) and cater towards them. A survey commissioned by Google, revealed that 50% of internet traffic comes from mobile devices, and that 61% of people will have a better opinion of a brand if they provide a pleasant mobile experience [1]. Using the stats that we can get from StatCounter in figure 1 below, we can see that being able to create a responsive website over a regular website is crucial to web development in the current world, as a mobile device with a screen size of 375x667 is the second most popular device used from March 2019-March 2020, and other mobile devices aren’t far behind.
Figure 1 [2]
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2) [bookmark: _Toc39150494]Research and Development Methods
[bookmark: _Toc39150495]2.1) Aims and Objectives 
[bookmark: _Toc39150496]2.1.1) Aim
The aim of this project is to investigate the best way of designing web applications for mobile devices, with specific focus on the mobile first design principals by constructing web applications by using design techniques from the mobile first principals, then finding out the best way of testing the created applications across a range of small screen devices.
[bookmark: _Toc39150497]2.1.2) Objectives
1) The first thing that will need to be done is to analyse the mobile first principals. This will be done to get a full understanding on what they are, and hopefully come away with a good idea on how to implement the principals into the web applications that will be created.
2) Secondly, a background on web applications for mobile devices will need to be gathered. This can be done by looking at example web applications/websites that cater to mobile devices and identify any useful design conventions, and how they might have been created.
3) Next will be the task of designing and developing web applications based on the findings from objectives 1 and 2. This will ensure the web applications that will be created follow the mobile first principals by using web design conventions that cater to these principals, as well as making the appearance of the applications pleasant.
4) The last objective will be the testing of the applications, making sure that they cater to a range of small screen devices from mobile phones to tablets. This will want to be done efficiently, so it will be important to gather information and evaluate the best way of testing these applications.
[bookmark: _Toc39150498]2.2) Background Research and Literature Survey
So why are mobile first principles important in today’s world? This analysis is important because it will aid in the research for the project being proposed and aiding with the successful outcomes and deliverables. Multiple sources outlining the mobile first principles and why they are needed will be studies to identify similar and or conflicting points to best evaluate on why the mobile first initiative is important. A range of sources from books, thesis’, reports, journal articles and cases will be used from around 2010 (When the mobile first principles first got introduced) up until now.  Many sources that have been analysed have stated that owners of websites have been developing sites and webapps using the mobile first principles for years due to the increased amount of mobile device users [3] [4] [5]. It is believed by many that by designing sites for mobile first, it will lead to increased growth of business as well as better online experiences [3]. Making websites and webapps usable and compatible on mobile devices is essential, and the subject of web applications and websites being compatible for mobile and small screen devices was first brought to light in 2010 by Ethan Marcotte in his article “Responsive Web Design” [2]. In this article he talks about responsive web design techniques that refers to a website being able to adapt itself dependant on the device that is using the website. In the modern world, this is now referred to as the responsive web design technique, and it has caught on too many web applications and their owners. Around the same time as Marcotte’s proposal, Eric Schmidt proposed the idea of “mobile first” [3], and idea where businesses would design their websites with the forefront idea of designing them for mobile (and small screen devices) first. Once Marcotte’s term ‘Responsive Web Design’ caught on more, he went on to write a book explaining methods and techniques that could be used to achieve the mobile first experience for websites [4] [6]. The mobile first principles are split into three different ways of being able to achieve a mobile site, these are Responsive Web Design, Dynamic Serving and Separate URLs, also known as a standalone site [5]. Also, in 2011, some of the biggest web-based companies began adopting the mobile first initiative, such as the chairman of Google Eric Schmidt [8] and the Facebook director Kate Aronowitz [9] urging developers to design mobile first. Responsive Web Design (as mentioned before created by Ethan Marcotte [2]) is a web design technique that allows content on a site or web app so fit onto the screen being used to view the site automatically by detecting the screen size of the device. This is usually done by splitting the site or app into different flexible grids that shrink or grow depending on the size of the viewing device. There are many front-end frameworks out there to be able to achieve this, with the framework Bootstrap [6] often being the most popular. Wroblewski also said in his book “designing for mobile first not only prepares you for the explosive growth and new opportunities on the mobile internet, it forces you to focus and enables you to innovate in ways you previously couldn’t.” [3]. Like RWD (Responsive Web Design), Dynamic Serving used a singular URL for each device that could view the site or webapp. The difference between RWD and DS (Dynamic Serving) is that DS has different HTML & CSS code for the different small screen devices, where RWD used the same HTML & CSS code for whatever device and adapts as needed to the screen. That then leaves Separate URLs (SURLs). The Separate URLs method does exactly what the name suggests. A web page or web app would have two versions of the website, one for desktops and one for small screen devices and they would be accessible via two different URLs, for example, it a company like Google wanted to use this method, they could have ‘www.google.com’ and ‘www.googlemobile.com‘. A quick run down of each method can be seen below in figure 2.
Figure 2
	Method
	URL Stay the same?
	HTML/CSS Stay the same?

	Responsive Web Design
	Yes
	Yes

	Dynamic Serving
	Yes
	No

	Separate URLs
	No
	No



Between all three sections of the mobile first principles, Responsive Web Design seems to have the most benefits and the most usability when creating websites or webapps. RWD gives websites and apps more mobile traffic, as well as the fact that web apps and sites can be developed faster for cheaper costs. The evidence of mobile growth is there, so it adds extra importance to this project, back in 2010 it was predicted that by 2012 mobile phones would have the combined usage as laptops/desktops to access the web, however they did it in the final quarter of 2010, 2 years earlier than predicted initially [3]. As mentioned previously, Bootstrap [10] is one of the more popular frameworks in the past decade to come from the mobile first principals, however Bootstrap itself didn’t focus all that much on mobile first until the third iteration, Bootstrap 3.


[bookmark: _Toc39150499]2.3) Expected Deliverables
The expected outcomes of this project are to be able to come away with the knowledge of how the mobile first principles effect the modern-day world and how crucial they are to developers to consider when creating new webapps and websites. Accurate figures on small screen device usage are also expected to be a deliverable for this project, as well as being able to design and develop a functional webapp/website with specific focus on mobile first throughout development and testing.
3) [bookmark: _Toc39150500]Research Methodology
[bookmark: _Toc39150501]3.1) Philosophies
[bookmark: _Toc39150502]3.1.1) Positivism/Phenomenology
With this project, a research philosophy must be chosen, and given the subject of the project, there are two options, Positivism or Phenomenology.  The difference between these two philosophies are quite wide. Positivism tends to produce quantitative data using rather large samples, and Phenomenology produces qualitative data using smaller samples. When it boils down to it, Positivism accepts social facts, and adheres to the term ‘cause and effect’. Phenomenology however bases itself on the idea of objects and events, that could lead to different views in different people’s eyes.
The chosen philosophy for this project is Positivism. This choice has been made because Positivism is the name used to describe a study based on experiments and designs and given this project will investigate which mobile first methods are more effective by designing sites and apps. Positivism is also more reliable than Phenomenology as it provides us with specific and precise data using the deductive approach, this is because Positivism uses quantitative data, which is more scientific in its methods, which is deemed more trustworthy than qualitative. Positivism also has a well-defined structure which gives little room for variation and changes to variables, which makes the method more accurate [11].  With advantages always come disadvantages however, and one of the bigger disadvantages of Positivism is human emotion, as the method expects the person conducting the project to be objective, however human behaviour tends to come out through responses, so it is important to try to remain as objective as possible.
[bookmark: _Toc39150503]3.1.2) Deductive/Inductive Research Approaches
Induction and Deduction are ways of investigating and gathering findings and to convince others of those findings, in short, they help us find the answers to problems. The biggest difference between these different approaches is that the deductive approach begins with a statement and goes on to test to see if that statement is true, and induction starts with observations and goes on to create more theories. Deductive moves from general points to eventually reach more specific points, where Inductive does the contrary [11]. 




Figure 3 [11]
[image: ]
For the fact of that at the end of this project there will be an experiment, the best research approach to go with in this case is Deductive. The project will contain theories about the mobile first principles that will predict and outcome which will then be tested by experiments, and the project will gather quantitative data which means that the results can be measured accurately. A deductive approach is straight to the point, which means that it saves time as a lot of the findings can be more quickly and explicitly explained [13].
[bookmark: _Toc39150504]3.2) Research Strategies
[bookmark: _Toc39150505]3.2.1) Software Development
One of the research strategies that will take place during the duration of this project is software development. The two methodologies of software development that will be uses are the waterfall and prototype methodologies as they both have structures that match the plan of this project, and both methods give clear ideas about the process of the software as well as being easy to follow [14] [15]. Between both methods, various disadvantages will be faced and have to be dealt with, such as that the waterfall method is only useful for specific needs, and that the prototype method’s workflow can be effected easily with too many changes [14].
[bookmark: _Toc39150506]3.2.2) Experiment
Through this project, an experiment will be done to test the different methods of first principles to be able to develop webapps/sites with the first principles to be able to determine to most effective method of mobile first. A hypothesis can be created and then deduced through the experiment.
[bookmark: _Toc39150507]3.2.3) Survey
A survey will be used to evaluate and receive feedback on the developed webapps and sites for this project. They will be handed out to a selection a people along with the developed webapps and sites, for them to test and use the websites and rate on a scale from 1 – 10 how they feel the usability for the site is, if it pleases them visually, and how the experience on mobile is.
[bookmark: _Toc39150508]3.3) Data Collection Methods
[bookmark: _Toc39150509]3.3.1) Document Review
Document/literature review will also be another research strategy that will make appearance in the project, as a document review will be needed for identifying more information on the mobile first principles for developing web applications and websites as mentioned for objective one. This method will ensure that objective one can be carried out. 
[bookmark: _Toc39150510]3.3.2) Observation
Observation of websites and webapps will take place to identify uses of mobile first principles and be able to gather design conventions for mobile first webapps and websites. Pros and Cons can be made of each website and webapp visited to determine what was done well, and what maybe was not done so well. There are four types of observation in research, and for this project, the ‘Complete Participant’ matches the type observation that will take place as webapps/websites will be viewed, without the owner really knowing, whilst the website/webapp will be tested/observed for mobile first principles as mentioned in objective 2.
[bookmark: _Toc39150511]3.3.3) Questionnaire
As mentioned above in the research strategies section, the developed webapps/websites using mobile first principles will be handed out to a selection of people to be used and tested. Along with the developed software, the users will also be given a questionnaire where they will be asked to rate each developed app/site on a scale from 1-10 on such topics such as how the experience was on mobile, how the software looked, the usability of the software, and then the method itself. Around 20 subjects will be needed provide data for this project.
[bookmark: _Toc39150512]3.4) Risks
With any project, there are always risks that must be dealt with, either by tackling them, or avoiding them to best effect. With risk management, there is typically 4 steps to follow to best deal with them, these steps would be risk identification, risk analysis, risk planning and risk monitoring. [16]
[bookmark: _Toc39150513]3.4.1) Risk Identification
R1) Time limitations – Possibly not having enough time to finish the project
R2) Errors with equipment – The possibility of equipment failing
R3) Gold plating – Wasting time on over the top features/showing off
R4) Requirement growth – More requirements than initially thought were needed might crop up
R5) Productivity issues – Projects with long timelines means that complacency can come in to play early on, meaning they lose valuable time later down the line
R6) Technical Risks – Sometimes sacrifices must be made to the development of a piece of software to stay on track with costs and scheduling
R7) Design Compromisation – Sometimes developers rush the design process, when it is one of the most important steps of software development
R8) Procedural Risks – Day-to-day activities might hamper progress due to conflicting responsibilities
[bookmark: _Toc39150514]3.4.2) Risk AnalysisImpact
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[bookmark: _Toc39150515]3.4.3) Risk Planning
R1) Time limitations – For this risk, there is a combination of risk acceptance and risk reduction, as time constraints are bound to happen, but can be reduced through accurate scheduling and time keeping.
R2) Errors with equipment – This risk will be dealt with by using risk avoidant and risk mitigation. At all times, equipment will attempt to be kept up to date and healthy, as well as any work being backed up to reduce the impact of any failures.
R3) Gold plating – There is a low risk of this happening, it must still be dealt with however and will be done so using risk reduction by sticking to scheduling, and once everything has been completed, then extra components can be added at a later date
R4) Requirement growth – Risk reduction will be used to tackle this risk, by planning extra time for new tasks that may crop up during the length of the project.
R5) Productivity issues – Very similar to R4, this will be dealt with using reduction and allowing extra time on the schedule for any part of the project that may need it.
R6) Technical Risks – With technical risks, they must be accepted for the good of the progress of the project, so that is can be completed as planned.
R7) Design Compromisation – This risk will be reduced by using scheduling to keep on top of time restraints to make sure that the design process is allowed enough time to be completed to a high standard.
R8) Procedural Risks – Things can always pop up to halt progress, especially when a project is being done alongside another aspect of life such as a hobby or work, this has to be accepted, but can also be mitigated and reduced by keeping to schedules and organising days appropriately.
[bookmark: _Toc39150516]3.5) Ethical/Legal issues
Having good ethical values is important for businesses as it gives users an idea about the morals of the company and gives users a sense of trust with the company. As well as this, it gives any users of the company a feeling of peace of mind when using the companies service knowing that it is okay to use. 
The overarching laws for computers is the GDPR. It is important to keep these laws at the top of the priority list to make sure now boundaries are crossed, and laws are abided by. Keeping user’s privacy is highly important, especially when having access to their emails and passwords, as people tend to use the same security information for multiple websites, so making sure this information does not leak. Privacy is a fundamental legal consideration to bear in mind when developing a mobile app. Failure to comply with privacy regulations can have devastating consequences on your business. 
Keeping on type of computer misuse as well as copyrights and patents is very important as it can lead to issues down the line. When developing and designing the webapps, no work should be plagiarised from other developers, as it crosses over into illegal territory, as well as being unethical. 
[bookmark: _Toc39150517]3.6) Data Evaluation
[bookmark: _Toc39150518]3.6.1) Statistical analysis
Statistical analysis will be used by collective the results from the questionnaires that will be handed out as a data collection method and using the results to help come to a conclusion for the project. This can be done by putting the data collected into graphs, and hopefully coming out with a set of averages for each question asked. This will also help draw comparisons between different mobile first methods, making it easier to identify the most effective way of creating a mobile first webapp.
[bookmark: _Toc39150519]3.6.2) Software tests
Software tests will be carried out to test the developed webapps/websites against the requirements/aims/objectives set for the project. Software testing can be done in numerous ways, however for this project, the primary methods that will be used are alpha/beta testing, browser compatibility testing, comparison testing and mobile testing. These methods have been chosen as they best aid to the aim of the project and are the tests that every web developer should do when creating websites/webapps.
3.6.2.1) Alpha/Beta Testing
Alpha and Beta testing is the process of having early versions of a developed software that gets tested alongside with the development process. This method allows any bugs and issues to be corrected by the developer before initial release of the website/webapps.
3.6.2.2) Browser Compatibility
This test will be conducted to ensure what the name of the method suggests that the developed software works on different internet browsers. This is important to make sure the software is available to anyone and everyone no matter what browser they use, whether it be on pc or mobile. 
3.6.2.3) Comparison testing
Comparison testing is testing the developed software against previous versions of itself (Ones that will be available through the aforementioned, alpha/beta testing) and/or other similar products or software. This allows a comparison to be created so that the strengths and weaknesses of a product can be determined.   
3.6.2.4) Mobile testing
Lastly, the most important testing method for the given project. Mobile testing must be done to evaluate whether the developed webapps/websites are accessible on mobile/small screen devices, and that they offer pleasant experiences. This will help determine the most effective method of mobile first, as any developed software than might not be able to achieve this, will be deemed, not a very effective mobile first method.
[bookmark: _Toc39150520]4) Resources & Planning
[bookmark: _Toc39150521]4.1) Resources
To be able to complete to aim and objectives of this project, various resources will need to be used to be able to best complete the tasks set.
[bookmark: _Toc39150522]4.1.1) Hardware Resources
A desktop pc or laptop will be needed. This is so the software required can be run and used to develop the webapps. A range of mobile and small screen devices (phones, tablets etc.) will also needed to be able to perform adequate testing on each device to help identify the most effective method of creating a mobile first webapp/website.
[bookmark: _Toc39150523]4.1.2) Software
A software building application will be needed so that development of the webapps/websites can be created. This software is likely to be either the latest versions of Microsoft Visual Studio, or Microsoft Visual Studio Code as they can create projects best suited to the ones that will be needed to help complete the project. A way of creating a local host to be able to test the created software will also be needed, so the application Wamp will be used. This will also be helpful if the developed webapps/websites need a database implemented as well as Wamp gives uses access to phpMyAdmin.



[bookmark: _Toc39150524]4.2) Gantt Chart
[image: ]
5) [bookmark: _Toc39150525]Conclusion
In conclusion, the overall goal of this project is to be able to complete the successful design and development of webapps or websites using the different mobile first techniques to come to the eventual answer of which development method is the most effective for mobile and small screen devices. This will be done by doing extensive research and observation into mobile first and using that knowledge to start and finish the development.
This is important, as mentioned before, mobile first is a key aspect of web development in the current digital age, so having an extensive knowledge in the subject can lead to high end development in the future, as well as better employment.
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