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[bookmark: _Toc38638384]Introduction
This proposal discusses a proposed, research project to investigate the use of the progressive web app technology to create and accessible and usable application. The application to be developed targets families and specifically the weekly shop. This will be created to allow all family members to contribute to creating the weekly shopping list and will also help families to save money as comparison’s from the product entered will be comparing the prices from selected retailers to allow the user to be able to see where they can get the product from for the cheapest.

[bookmark: _Toc38638385]1.0 Background 
Progressive web applications are another form of development within the Web Development industry. Progressive web application or otherwise known as PWA’s are in a market with two other popular applications, these consist of Native Web Applications where an app is developed for a specific operating system and hybrid applications, which are a piece of software that combines the development of a standard web application and then use the native application development method to suite the operating system(s) that it is intended for. Progressive web applications are a new way of developing standard web applications combining approaches and features from their competitors, native and hybrid applications. PWA’s display themselves to look just like a standard web application however there are many differences here. PWA’s are responsive and can be used and viewed on any form of device, they work in an offline mode and will function perfectly fine if the user is accessing the application through a poor connection over a weak network. They work very similar to native applications regarding notifications to involve the user in the app. 

Following on from native applications, PWA’s allow users to add the app to their chosen devices home screen. PWA’s have some added benefits over Native web applications. To begin with, a great advantage of a PWA is the accessibility side of the app over native apps as they run completely independently and don’t require physical storage on a user’s device where a native app will take up storage on a device. Comparing the developmental process of PWA’s and native apps, the process of a PWA is much cheaper as generic HTML, CSS and JavaScript is used. As stated on freeCodeCamp, “Progressive web applications deliver user experiences through progressive enhancement. It essentially means that a PWA will perform the same functions on a new iPhone 8 as it would on an older generation iPhone. Sure, some features may not be available, but the app continues to work and perform like it should” [1].

Progressive web applications are the most used form of web applications and seems to be more popular with users as shown from the research carried out by the International Journal of Innovative Research in Science, Engineering and Technology their research showed “According to the study, mobile web reach is way higher than native app reach. It was 11.4 million unique visitors per month compared to 4 million visitors” [2]. PWA’s have also boosted the performance of companies applications and their web traffic has increase as mentioned in the research report from Tim A. Majchrzak and Andreas Biørn-Hansen, Tor-Morten Grønli [3] , “They also see more than a million home-screen launches daily, and found their PWA, Twitter Lite, to be of high importance for emergent market.” Not only Twitter by OLA in India recorded increase in their tier 3 area’s which is what they class as low connectivity areas, “What OLA experienced was that in tier 3 areas, a 68% increase of mobile traffic had been observed since the launch of their PWA, and had a 30% higher conversion rate than their native app.” 

This leads us onto the question, is there a need for Progressive Web Applications? The last quote of the figures from Twitters increase in productivity is proof that they have a massive positive effect on the industry. PWA’s are bridging the gap between native applications and static web pages. Most people now access website on the browser on the mobile device and having a PWA application would make for a much more successful website and much more efficient. This is a very relevant yet interesting topic to be able to learn and understand fully the industries way of designing and developing PWA’s. This will be beneficial to understand a highly popular developmental method in the industry. Research will be carried out on different languages to decide what will be the most efficient for frontend and backend design. There have been a few similar studies to this topic but the most similar is the report written by Giuliade Andrade Cardieri and Luciana Martinez Zaina from Universidade Federalde São Carlos which was based on the user experience within progressive web applications, web applications, native applications and web apps as their title states, “Analyzing User Experience in Mobile Web, Native and Progressive Web Applications : A User and HCI Specialist Perspectives” [4].


[bookmark: _Toc38638386]1.1 Aims and Objectives

[bookmark: _Toc38638387]1.1a Aim
The aim of this project is to develop a complete understand of Progressive web applications and to create a fully functioning PWA that is user friendly, is cross-platform and focuses on usability of the application through the implementation of the most efficient JavaScript library(s) to suit the need of the consumer and to create an efficient app.

[bookmark: _Toc38638388]1.1b Objectives
· To analyse the development of Progressive web applications and the usability of them.
· To research and evaluate the most effective use of JavaScript to ensure a usable and accessible application.
· To design and develop a working and fully functioning app stated previously to show proof of concept evaluate the usability and accessibility of progressive web apps.

[bookmark: _Toc38638389]1.2 The Result
The expected outcome of this project begins with producing a literature review that demonstrated sound knowledge of Progressive Web Applications and the usability of said apps. The paper will also display proof of in-depth research into the appropriate choice of JavaScript library for the frontend design of the application and research into the programming on the backend of the app that will in-turn be implemented. Furthermore, the result of the PWA produced will meet the requirements set out where the app will be user-friendly and a big focus on usability. The finished product will work seamlessly across all platforms. The application will adhere to the industry standard developmental guidelines to ensure that the application that is developed meets standard usability requirements. A few examples of this are navigability, consistency and accessibility. The navigation of the app will be simple and straight forward to use, the design of the application will be consistent throughout by sticking to the three colour rule and finally, to meet the requirements of a PWA the application will be responsive allowing it to work perfectly on devices of all different sizes. This will be based off the secondary research that will carried out. In regard to the primary research, data will be gained from carrying out questionnaires to see the kind of features that the users would find most useful and the least useful on the app which will allow recommendation to be taken on-board then potentially applied to the application.



[bookmark: _Toc38638390]1.3 Literature Review
Kho [12] provides detailed information on why progressive web applications are becoming so popular now and how they are in competition with native web applications. The author bases the report off the two sources that work within the tech industry. The issues written about are regarding the benefits of PWA’s and comparing them to the downfall of native web applications. The main points made in this article all point towards the benefits of PWA’s and how they were competing and gaining popularity within the web development world. The article is a well-balanced as both side of the argument are looked at, with both the advantages and disadvantages of PWA’s and native apps being discussed. This is a beneficial article as it outlines why PWA’s came into the market and the reasoning behind them.

The second resource viewed was the research paper written by the International Journal of Innovative Research in Science, Engineering and Technology [3] covered all the features that Progressive web application have to offer ranging from post notifications to its offline ability. They also go on to discuss how a PWA functions from its service workers and how it is search engine optimised using a manifest.json file. From the research they carried out they also produced a table comparing native web apps, PWA’s and standard web applications. The main issues that this writer was focusing on is how PWA’s usability and accessibility is greater than its competitor the native application in most scenario’s while still discussing their downfalls. Overall, this research paper argues every side of the story and isn’t bias toward one of the developmental processes and instead offers creditable and relevant information regarding this topic. 

The paper written by Cardieri and Zaina [4] was focused on the user experience of PWA’s, Native apps and hybrid applications. They initially focus on explaining each of these development methods before moving on to review the pro’s and cons of these methods and the effect on the usability of the application (the users experience). They then move on to explain the study they conducted to test “to identify aspects of user experience on three different platforms: PWA, web mobile (with RWD) and native Android”. The main issue of this report was the different in user experience across all of these platforms and throughout the report is never bias to one development method over the other, they remain impartial throughout. 

[bookmark: _Toc38638391]2.0 Research and Development Methodology
[bookmark: _Toc38638392]2.1 Philosophy
Research philosophy is based off the beliefs about the development of one’s knowledge. As stated in the report written by Dr Mark NK Saunders of the University of Birmingham, “ it is precisely what you are doing when embarking on research: developing knowledge in a particular field ” [5]. For this project the Philosophy that will be used will be the Positivist philosophy. This philosophy relates to research that will be based around the knowledge and results that are gained from first person experiences carried out by one, “Positivism relates to the philosophical stance of the natural scientist and entails working with an observable social reality to produce law-like generalisations”. The reason for choosing the approach for this project is the research will be based around testing different approaches and languages that will allow the app to perform in the most efficient manner and being user-friendly all at the same time. This is an added benefit to the project as this means not using an opinion of that of an author from a paper or from any informative video that may be watched, it will be based off the first-hand experience from testing the different languages within the research phase. 

[bookmark: _Toc38638393]2.2 Approach & Strategies
The approach that will be taken will be that of a deductive approach due to the philosophy chosen. A deductive approach is that of one where they have a theory of the outcome of the research that they will be carrying out, “ they start with a social theory that they find compelling and then test its implications with data ” [6]. As this project is based off the idea progressive web applications being a more effective approach compared to native applications. Following on from this theory, after the research has been carried out, the app has been developed and tested this data will be analysed to be able to see whether the initial theory was indeed correct or whether native applications are still more beneficial and more efficient in the long run. Research will be carried out on the various client and server-side languages that are available to the development of a progressive web application. This will be carried out by reading research papers, article and diving into the documentation of the libraries of the respected programming languages themselves. During the research, development with the chosen libraries will be carried out to become more familiar with the languages as well as to see which library(s) are the most effective. Once this research has been complete, this research will be implemented into the development of the application.

The strategies that will be applied to this project will be that of software development and document review. To be able to gain a detailed knowledge of this topic, research will be carried out on the various sections of a PWA, from the client side, the server side all the way to the service workers that will be needed to carry out the functions of the application in question. This research is vital as without it the development of an efficient, accessible and usable application would not be possible. The research will shape that app that will be produced and will provide a large enough range of data to be able to make an informed and educated decision on the languages, features and the service workers that will be users to ensure cross-platform development off the application. Following on from the document review, the development of the application will begin. This will allow the application to be able to demonstrate the understanding of the chosen topic and be able to test the information gathered in a real-world scenario (deductive). By following these strategies this will allow all the objectives to be met one by one and in turn will produce the result that has been planned and is expected from this project. 

[bookmark: _Toc38638394]2.3 Risks and Limitations
With all research projects there are risks and limitations throughout. There are various external factors that could cause problems to this project and slow the progress of it putting the project off its planned course. An external factor that could cause issues both on the research and development front would be hardware failure on the computer devices used to complete this project. This problem will be prevented and or solved by having a backup system to firstly avoid any loss of data and secondly to allow the project to continue will the primary system is being corrected. Another external factor that could cause issues is whether the service workers that will be chosen to run the application will be supported across all platforms. To prevent this from happening the research carried out will be to confirm that the service workers work across all platforms which in turn would nullify this issue. This issue also rolls into a limitation. Not all browsers may necessarily support the use of all service workers. If there is a service worker that is needed for the application, but one browser does not support it, when on said browser the PWA wouldn’t be able to run all its intended features.

[bookmark: _Toc38638395]Ethical and Legal Issues
Throughout the course of this project it is important to not claim any data that has been collected from any sources used in the research of this project. All information that will be used in the project that is from an external source will be clearly shown. In terms of legal issues, the application will not be handling sensitive data as of such, just a user’s email which will only be kept to a small group of people close to the project, however this data will be kept in a safe and secure manner and the correct security features will be implemented in order to do so.

[bookmark: _Toc38638396]2.4 Validity, Reliability & Generalisability
[bookmark: _Toc38638397]2.4a Validity
The approach that this research project will take is a valid option in terms of it being a development project. Covering both sides from researching progressive web application in the way they function, the features that can be implemented through them down to the accessibility and usability of the application through its design and use of specific libraries to putting the research and knowledge gained to use in the design and development of a PWA to show actual knowledge and understanding of the topic area.

[bookmark: _Toc38638398]2.4b Reliability
If another researcher was to carry out the same project that is being proposed here it is highly likely that they would create a very similar application with similar developmental methods to create an alike outcome. As for researching the most efficient languages and ways to implement the application won’t be done through a matter of opinion, it will be a decision based of the research therefor another researcher would be very likely to come to the same decision.     

[bookmark: _Toc38638399]2.4c Generalisability
This research applies to the business sector. Businesses who use an application to allow them to operate. An example of this is Twitter launching their PWA which boosted the traffic of users on the application. The figures recorded from this on the Google developers page were, “65% increase in pages per session”, “75% increase in Tweets sent” and “20% decrease in bounce rate” [7]. For a smaller business that could struggle to be seen on any app store, a progressive web application would apply to them to allow them to be seen more using a manifest.json file included within the PWA.

[bookmark: _Toc38638400]2.5 Data Evaluation Methods
[bookmark: _Toc38638401]2.5a Data Collection
[bookmark: _GoBack]The data collection method that will be used in this project will be quantitative approach. From the data that will be collected through research and testing but not limited to this, a survey to developers will be sent out to see what languages are the most popular amongst local development companies. The data that will be collected for this project will be carried out through two data collection methods. The initial data collection will be completed by the method of document reviews. This will consist of selecting, reading and reviewing research papers, articles and websites for relevant information regarding the programming languages and cross-platform development. Once the documentation review is complete the next data collection method that will be used will be observation. This will be done through the implementation of specific libraries and languages to see which allows the most efficient method to create and develop the app. From the testing of the different languages in the initial research phase, the observation will allow an educated decision to be made.

[bookmark: _Toc38638402]2.5b Data Evaluation
The data that is collected from the research will be tested through the form of software tests, for example testing the different methods and features how they work on different platforms to see which method works best with the application in question. Following on from this method, the data will be verified by comparing the data and results to the aim and objectives set for this project. The testing of the application against industry standard requirements and browser tool create by Google for testing PWA’s will be used, this tool is Lighthouse [8]. To evaluate the usability of the application, a list of tasks will be carried out by users to test how the application functions as it is supposed to. Following this, the accessibility of the application will be tested by running the PWA on all platforms using an emulator which is compatible is Microsoft Visual 2019. The form of statistical analysis that will be used in this project will be inferential statics. This is the choice of analysis as from the research conclusions will be made and carried out in the project.

[bookmark: _Toc38638403]Development Methodology
The development methodology that will be used in this project will be the prototyping development method. This method is the chosen option to proceed with is this will allow the developer to be able to create throw away prototypes of the application to test the libraries working together and to test the methods used in the development of the application. This option is the best approach to take for this project as it allows the developer to get a real feel of the way the application runs, as quoted from TryQA.com, “actual feel of the system, since the interactions with prototype can enable the client to better understand the requirements of the desired system” [9], “Prototypes present the user with a relatively realistic view of the system as it will eventually appear” [10]. 

[bookmark: _Toc38638404]3.0 Resources and Planning

[bookmark: _Toc38638405]3.1 Resources
For the proposed project all the resources that will be needed to complete the application will be simple to get hold of. For the design and development, Adobe Photoshop will be used to complete initial design for the Progressive web app to design what it will look like on the web on both PC’s, laptops and smaller screen devices. For the development, Visual Studio Professional 2019 and Visual Studio code will be the IDE of choice. Between both platforms will support the use of HTML5, CSS3 along with the JavaScript libraries which will be decided through the research conducted. The required software packages that will be needed to develop the app are provided by both development software. The hosting of the application will be hosted through a local host during the development of the project and upon completion using GitHub the web application will be launched. The hosting through GitHub is cost free. When users create an account of the application the only details that will be required are the customers first name, their last name, email address and date of birth. This data will be stored only on the application within the locally stored database and no where else. This is in a safe and secure location and protected through SSL on the app. 

[bookmark: _Toc38638406]3.2 Planning
The two figures below are of the Gantt chart that has been created for this project followed by a table of all the starts and the specific start and end dates. The project will begin the first week commencing June and two tasks will be run along side one another, this is the research that will dictate the programming languages that will be best for creating the application in question. Client side will be between a choice of JavaScript libraries and the server side will be out of C# in conjunction with ASP.NET and PHP. Once these tasks have been complete they will be shown on the chart in green and the design of the application will take place over a matter of 2 weeks at the first week of August. Once the design is finalised the development of the PWA will run over a course of 26 weeks during this time both the literature review and analysis will take place. Once the development is complete the testing and rectifying of any problems will be completed over the course of 4 weeks which finally leaves us with 2 weeks to put the finishing touches on the app before deployment.  
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To conclude this proposal, the work that is intended to be carried out is the successful development and implementation of a usable and accessible progressive web application which will begin with research on the client and server-side languages and which is the most efficient and effective. The usability of the application will be research in order to make the most educated decision regarding the programming languages that will be used for the app. 

This project is very relevant as Progressive Web Applications are becoming very popular in the web development world and this be a very useful and employable method of development to be able to understand and use correctly in the creation of apps.
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Ghant Chart Tasks.

Description |Start Date |End Date Duration Week(s)
Client side Research  01/06/2020 27/07/2020 .00
Server Side Research 01/06/2020 27/07/2020 800
Application Design  01/08/2020 | 15/08/2020 200
Literature Review  03/09/2020 29/10/2020 .00
Initial Development | 03/09/2020 ' 29/10/2020 800
Literature Analysis  02/11/2020 14/12/2020 6.00
Development  16/08/2020 | 14/02/2021 2600
Testing 15/02/2021 15/03/2021 4.00
Deployment 16/03/2021  31/03/2021 214
Evaluation 15/03/2021 30/04/2021 657

Report Writing  01/01/2021 30/04/2021 17.00
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