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1. [bookmark: _Toc7803315]Introduction to research Topic
This research proposal is going to look at a topic that has been chosen and how the author is going to take it and work with it and look at the information and make an investigation JavaScript frameworks.

1.1 [bookmark: _Toc7803316]Working title 
The working title of this research proposal is ‘Investigating JavaScript Frameworks’, the author has named it as this because as a working title it could change depending on a change in the research or further on in the proposal and project depending on the outcome of research.

1.2 [bookmark: _Toc7803317]Background information 
JavaScript is a scripting language which is used in websites and web applications to help with the interactivity of websites, this could be making something move when pressed or a common example is an image slider which will display an image and will then change to the next one every couple of seconds. This is used on most websites, but there are many uses of JavaScript. There are many libraries and frameworks which can help with different uses and situations on a webpage. JavaScript (JS) has lots of different libraries and frameworks inside of the language itself. It has libraries which can be used with JS. JS libraries can be used by applications and are called by these applications for certain situations. There are two types of libraries which are general, which are used for most browsers and can be used do most things in JS [1], these are the most commonly used form of JS because they can be used to perform a lot of different thing in JS. This would mean that a general library would support lots of different applications. A specific library would be used to solve a specific thing or solve a specific problem, this could be to add something into the webpage. An example of this, Is the library D3.js, this is a library which lets the user put data into presentations, which could be through diagrams or charts of some sort. It is a library which helps handle content and only content [2]. This is a good example of a specific library which can help the programmer with certain aspects of the application. There are also JS frameworks which call the developer’s code, different to libraries, the framework calls the code which could be a library. A JS framework is a ‘collection of JS libraries that help with tasks’ [3]. A framework is a guide or frame that helps the developer with the development of the application and helps with the organisation of application. The information that is found in appendix A was read by the author and helped with the understanding about frameworks and libraries. It backs the point made by the author about the framework being a guide or a frame of what it needs to look like.
	‘…. like a skeleton or a scaffolding…or a framework) that organises parts of your site.’ [3]
This backs up the point made about the framework acting as a frame for the application so that the user has a better plan about where certain libraries need to go.
Some JavaScript frameworks are Angular, React, Backbone, Vue and Ember. Angular is a framework which was developed by google, Angular adds control by using things like data binding, directives and many others. Data binding is when something can be displayed using Angular, ‘…merging strings of HTML with data before sending it to the users to display it’ [4]. The author of this cite is stating that the data is being binded with the HTML which would be the HTML text box, then display the text in the text box on the screen using Angular. An example of this would be to enter something into a text box and for the angular using data binding to display the text onto the page. It also has something called directives, directives are something that can be used as a template. Directives in Angular are the equivalent of a template, they control how an application works [5]. The author of the cite also sates,
‘A directive is something that attaches special behaviour to a DOM element and teaches it awesome tricks’ the author is talking about how a directive is something that can attach special behaviour to a DOM element, this special behaviour could be something that could enhance the website. This could be the data binding example that was stated. This is then attached to a DOM element, a DOM element is 
‘… A programming interface for HTML and XML documents. It represents the page so that the program can change the document structure’ [6].
The special behaviour can then be attached to a DOM which could be used in HTML, such as a div, body or any other element.
‘React makes it painless to create interactive UI’s’ [7]. Taken from the organisation page for React, it states that using React makes it easy for the user to create interactive UI’s. This backs up the point made about Frameworks being useful and can be used to create simple functions to create UI components. The sources all state the uses of the different frameworks that can be used and how they can be implemented 

1.3 [bookmark: _Toc7803318]Understanding of field 
JavaScript is a scripting language which can be used in websites to make them interactive, this is a good way of interacting with the user. By using JavaScript frameworks, it helps users’ complete tasks using frameworks.  Frameworks can be used to complete tasks and add things to a website that bare HTML cannot do on its own. This is useful because it adds interactivity to a page which will help the webpage or web application. The reason for this study is because JavaScript is an important part of making a well-made website and is a must when making a website, all the best websites use JavaScript. An investigation will look at the different types pf frameworks and look at the best for different types of situations and implement them into a web page.

1.4 [bookmark: _Toc7803319]What is being investigated?
The use of JavaScript in certain situations or for different uses is being investigated to decide what is the best framework to use on a web page. JavaScript is an important use in a website and the author will look at the most popular and investigate which are the most popular and useful.
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			Figure 1: Job postings for Frameworks 2019 [8]

The figure above shows Job postings for different frameworks in 2019, this shows a brief look into what are the most popular and wanted frameworks in 2019, but there are many more factors to consider.

1.5 [bookmark: _Toc7803320]Aims and objectives 
The overall aim is to investigate JavaScript Frameworks, this would be to look at all of the frameworks, or the mostly used or popular and investigate which ones are good for what and how they are used in web applications, to also implement a chosen framework in a web application after looking at all of the different options.
The aims will be as followed:
· To create a review of JavaScript frameworks to look at the different options. This will be achieved by looking at the different options in every way and looking at how they can help a website and how they can be effective.
· Choose a framework to use and implement this in a web application, using the framework appropriately to improve the web application. This will be achieved by choosing a framework and using it to build a web application and make it more functional than other ways, also to write a review on why this framework was chosen.
· Evaluate the use of the chosen JavaScript framework in the web application and how effective it was. This will be done by looking at how successful the framework was and how it worked well.
· Evaluate the use of JavaScript frameworks in general and how effective they can be for web applications and pages. This will be achieved by looking at how JavaScript in general can help a web application or page in being more functional.

1.6 [bookmark: _Toc7803321]Expected outcomes 
The expected outcomes will be that a framework will be chosen after looking at the different types of frameworks that could be used. Also while researching frameworks to not only do research on frameworks on how other people use them and how they can be used, primary research could be used on how people such as lecturers and web developers use these and what they think are the most useful and good frameworks. Another expected outcome would be for a successful web application to be created and for it to implement the chosen framework. Also, for a successful evaluation on how it was implemented into the web application and how JavaScript is used in web applications to help users in general.

2. [bookmark: _Toc7803322]Research and development methods 
This section will talk about how the research will be found and the ways in will be found. This would be the ways the research will be collected such as ways as a questionnaire, case study or survey etc. It will also be the types of research that will be used such as induction and deduction and lots of other different methods.

[bookmark: _Toc7803323]2.1 Research philosophy 
There are lots of different types of research methods and they need to be decided so that the author can target that type of research going forward. There are two research physiologies that can be used, the first being positivism which goes on scientific facts and how well something works [9]. In this case, it could say that this could be used to look at the facts between Frameworks and how they work, looking at the different points in which they help the user. Also, by looking at facts in what the frameworks can do. This philosophy is useful because it is looking at how it works and looking at the facts about each framework and how they compare in certain situations.
The other philosophy is phenomenology, which is how people think, how they feel about it and what they want. This is a philosophy which can be used to gather information about what people think about frameworks and how they think they work. In the case of the author, this could be used to ask people about what they think about the different frameworks and how they work. This could be a useful approach because it will be getting information from people that have used these frameworks first-hand and learning what they think of them.
The philosophy that will be used is positivism because facts about each framework can be gathered and compared so that the user can look at data and compare them and know that the data being used is reliable because it is coming from a reliable source. Although data coming from people that have used it is also reliable people could have different opinions about the chosen subject. Also, it is useful to see how each framework works and investigating which one’s complete tasks more efficiently in different situations. 
There is also induction and deduction, which are research approaches which are associated with the philosophy methods. Deduction is more suited to positivism, deduction is making a theory and hypothesis and then making a strategy to test the theory to see if it was correct [10], this would be making a theory that react is the best framework to use, then make a hypothesis to hypothesise why it is better. There is inductive which is retrieving data and looking at data and make a theory, this could be after looking at the different frameworks and deciding on it, then come up with a theory, e.g. Angular is the best framework to use after looking at other frameworks and deciding that this one is the best.
The approach that will be used is inductive, this is because it is more suitable for the author to look at all the different options and then evaluate which frameworks are best for what and then make a theory along with a hypothesis. This would also be more suitable because rather than making a theory and then investigating, looking at the different frameworks and then deciding a theory is correct in this case because the author then knows what the best framework is in this case, then use it in a web application or website.

2.2 [bookmark: _Toc7803324]Research strategy 
The research strategy is the type of research that will be taking place when the project is being completed. The strategy is a plan on how the information or data will be collected. The research strategy that will be used is a case study. A case study is an analysis of something that needs to be investigated. The case study will be conducted on each framework so a thorough analysis of each framework that will be investigated will be completed, this is so the author then has a better understanding of each framework. The case study strategy is linked to inductive approach. This is making a theory and looking at all the different options to solve it. This fits into the topic nicely and therefore it is a suitable choice.
Another strategy that will take place is software development, after the frameworks have been investigated, the most appropriate ones for certain tasks will be chosen and used to develop a web application or site. Testing will also have to take place. This will be to test if the functionality of the web app is working correctly and if the framework is working.

2.3 [bookmark: _Toc7803325]Credibility of research 
The reliability of the research is vital because if the research is rushed or not reliable the research is invalid. It is important to make sure that it is reliable. For example, when testing the web app, the developer will want to test it several times rather than just the once, this is so that if anything went wrong it will be picked up by re-testing. 
The validity of the research taking place is important because for the information to be important the information must be valid. ‘The precision in which the findings accurately reflect the data’ [11], Noble and Smith state that the findings must accurately reflect the data, this means that if the data that is collected using the case study and other ways that it will be collected reflect or have similar findings the validity is good. If the findings are not reflecting the data, there is a problem somewhere.

2.4 [bookmark: _Toc7803326]Data collection method
The data collection method is how the data will be collected, this could be done by using a survey, questionnaire, observation, document review or other methods. For the first objective the data collection method is to perform a document review, this is so the author can look at all the different factors in the framework and look at its factors, positives and negatives. This could be looking at current documents that exist and looking at what they are saying about each framework. The data that intended to be reviewed is the background on the framework, how it works and the syntax. The next objective is to choose a framework and use it to develop a web application. This current objective will be completed by looking at the frameworks that have been reviewed and researched and after having a good look at each of them, deciding which one to go with depending on what it is needed for. The review of the chosen framework and why will be made by looking at the information that was found in the objective before, which was the research about each individual framework that was investigated. There is not any data that is being collected in this objective, just a framework being chosen and implemented. The next objective is to evaluate the framework that was chosen and how effective it was in the web application after it had been completed. The data collection method for this objective is a mix of document review of the first review of the chosen framework and its background, then review how the framework worked well. The final review is the evaluation and the use of frameworks in general for websites and applications. The data collection method would be a document review of frameworks and how different frameworks operate and how they are implemented and their syntax. The data looking to be collected is the facts and information about each framework to conclude on how effective they are using them.

2.5 [bookmark: _Toc7803327]Development methods 
The development methodology being used for creating the website/application would be the traditional waterfall method. This is being used because it lets you create steps and know what needs to be done in what order. An example of this is shown below

Choose framework



Requirements


Design



Code

Testing



Figure 2: waterfall method for project

The waterfall that has been created is an example of how the development phase could go. It starts with choosing the framework, then creating the requirements of the web application, then designing it, then coding it to make the website itself, then testing, after the testing stage there is an arrow the go back to all the phases other than the first one. This is so that if there is a problem in testing, it can go back and fix it.

2.6 [bookmark: _Toc7803328]Risks 
There are several risks that could happen when completing the project as well as finding a risk before starting. These risks could be poor planning, this could be not leaving enough time to complete or work thorough the project because of other tasks like other assignments. Also, this links into poor time management, such as not leaving enough time to complete it and it being a big rush to complete it. This can be dealt with by creating a Gantt chart so that each task is written out with a timescale to each task, so the author knows how long there is to complete each task. Using Gantt chart can help with a lot of the risks for this project but leaving enough time for each part of the project is an important part of the project. Another risk is that not knowing enough about a certain topic in the project such as a framework that is required for the development part of the project. An example to this would be not knowing the correct way to write a piece of code to complete something. This could be dealt with by getting advice of a lecturer for help with the framework. Losing a copy of the project is a risk that could be a big problem. When typing the project, if not looked after properly would be a big problem. This can be dealt by having several copies kept in different places such as on the hard drive, the cloud and external device.
The limitations of the project would be when working on the development of the project, the program in which it is being made in could crash meaning losing the work that was being completed. To help with this, save the work every couple of minutes or when something is working. 

2.7 [bookmark: _Toc7803329]Analysing the results 
The way the data that will be collected will be analysed is by comparing the frameworks and looking at the points which make them a suitable framework to use in the project. Comparing them will be useful for the author to look at what each framework does in comparison. This could be done by looking at how a framework would complete a task and compare how they would do it individually. The comparison would be completed on the reports that will be completed on each framework. On the development side of the project, the results will be evaluated by testing the website in all aspects to see that all the functions work one hundred percent of the time. The testing will be thorough and tested several time so that it does not work just the once then not work. The final way in which it will be evaluated is each part of the project will be compared with the objectives that were created. This is so that the project does everything that was asked for when being designed. 





3. [bookmark: _Toc7803330]Resources and planning 
This section will discuss the resources that will be used throughout the project, this would be everything that will be used when completing the project. It will also include the planning side of the project; this will be the plan on what order and how long each task will be completed in the project.

[bookmark: _Toc7803331]3.1 Resources
The resources that will be used are:
· Computer
· Visual studio
· HTML Language 
· CSS
· JavaScript (as well as the framework chosen)
· Online Books and journals 
· Books and journals found in the UWTSD library 
·  Internet
· Word
These are the main resources that will be needed for the project. The main resources are of course the computer, the internet and Word. These are the vital but most simple resources. The next resources are visual studio so that the website could be made on and the framework could be implemented. The languages that are required are HTML to create the website itself and CSS to style the website. JavaScript of course will be used as well as the framework that will be chosen. Online books and journals as well as journals and books from the library will be used in the research of the frameworks so that reliable research will be found.

3.2 [bookmark: _Toc7803332]Planning 
This is the planned of each task and how they will be created, the duration and the estimated start and finish dates.
 [image: ]
Figure 2: screenshot of Gantt chart (tasks 1-8)
These are the first eight tasks in the Gantt chart which has been created, it shows the first thought about the project and research was started to first gain an understanding of the topic. Then the different topics will be looked at, the review would then be created for JavaScript frameworks and what they are. A review will then be created on the frameworks that will be chosen to investigate in detail. A framework will then be chosen to investigate and use int the project, then the chosen framework will be looked at and how it works best and what it does best by looking at past research on the framework.






[image: ]
Figure 2: screenshot of Gantt chart (tasks 9-18)

This is the next set of tasks in the Gantt chart. The next task is the University break over Christmas, research and work will still be done on the project over this period. Next a user requirements document will be created so that the requirements will be known for when the design process begins. Another plan will then be made for how many pages will be in the website or web application and what will be on them, as well as a plan for what each proposed page will look like. The design process will then with the creation of the banner, title, footer and navigation bar. The framework will then be used in the website. The content for each page will then be created. The testing will then be completed on the web application/site.  The review of the chosen framework will then be made followed by the review of JavaScript frameworks in websites and applications in general. 
The timescale for each task was created and this is so the tasks can be completed in a certain amount of time so that the project will not overrun. When completing the tasks, some tasks might be completed faster that thought, this means that the project will be ahead of schedule.
The full screenshots on Gantt chart will be in the appendix. 

4. [bookmark: _Toc7803333]Conclusion 
To conclude, the project that has been talked about has been planned out suitably and has all of the appropriate tasks that was wanted and needed by the author. The objectives that were made are appropriate for what needs to be found and investigated by the user. If the tasks are followed in the project, it should go to plan. The research methods that were stated will be followed and the research will all be the methods and methodologies that were stated.
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5. [bookmark: _Toc7803335]Appendix 

[bookmark: _Toc7803336]6.1 Appendix A

What makes JavaScript Frameworks different from Libraries?
When you’re trying to define framework in the context of library vs framework, think of it like this: when you use JS frameworks the process is more holistic—a framework doesn’t just offer an individual solution to a coding problem, it provides a structure (like a skeleton or a scaffolding…or a framework) that organizes the parts of your site where the framework is implemented.
This structure comes via page templates with areas set aside for code from the framework’s libraries (which the JavaScript framework “calls” on its own).
The upside to using JavaScript frameworks is the overall efficiency and organization that they bring to a project—your code will be neatly structured, and the framework will provide readymade solutions for common coding problems.
On the other hand, all of that structure can be the downside of working with a framework—any JavaScript code you write on top of JS frameworks needs to follow rules and conventions specific to the framework, limiting the freedom you have when coding entirely by hand.
https://skillcrush.com/2018/07/23/what-is-a-javascript-framework/#toc  [3]

5.2 [bookmark: _Toc7803337]Appendix B
Gantt chart of project planning 
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