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[bookmark: _Toc26820395]1 Introduction
This report outlines the research activities of application development.  The report will contain a detailed review of current (within the last 12 months) application development trend and also the requirements, design and implementation and evaluation of the 6 Nations 2020 website that has been created by the author, Jason Edwards.
[bookmark: _Toc26820396]2 Application Development Concepts
[bookmark: _Toc26820397]2.1 Web Development Trend
Using Google, the author searched for “Web development trends”, selected tools and then Past Year as the time range and used the 1st page of results to collate a list of current development trends as stipulated in the assignment description the author  
[image: ]
The research highlighted the top three trends as detailed in seven websites visited [reference(s)] are:-
· Progressive Web Applications (PWAs)
· AI and Bots
· Motion UI and Voice Search optimisation
Research has identified that mobile users spend 87 percent of their time in apps, versus just 13 percent on the web [1] and in 2018, consumers downloaded 194 billion mobile apps to their connected devices, up from 143.7 billion app downloads in 2016 [2].
This all points to the mobile device being the preferred option for users to utilise applications but the vast majority are being downloaded.
The author will reference a report by Yberg [3] and his observations on PWAs.
A native app is an app for a certain mobile device.  They’re installed directly onto the device and are typically downloaded from The App Store or Google Play [4]. 	Comment by Kemi Ademoye: 
Avoid using contractions (shortened form of a word combination using the apostrophe (') e.g. don't, isn't)!

Reference(s):http://grammar.about.com/od/words/a/EnglishContractions.htm
Yberg states that “Native applications are hard and expensive to develop” [3].  This is because they require Software Development kits and need to be built for multiple platforms such as Android and iOS.  There are further development needs if the app needs to work on a desktop.  This requires the use of different languages, expertise and development environments.
Web technologies can be used to build applications for both mobile and desktop devices sharing more of the codebase so this can significantly reduce the resource required and a single application can be built which can be utilised across multiple platforms.  This is beneficial for delivering the application quicker into the market-place and also widening the audience base to get a greater return on investment.
According to Google, which coined the term “Progressive Web App”, PWAs need to be reliable, fast and engaging[3], [5].
Reliable – fast loading and be able to work offline.  Native apps will load fast and therefore PWAs need to perform to the same level or the user will have a bad experience and not use again.  When launched from the user’s home screen, service workers (written in JavaScript) enable a PWA to load instantly, regardless of the network state, ensuring an instant and reliable experience for your users.
Fast – both at time of load-up and also when running to remove any buffering or even crashing.  Analysis conducted shows that 53% of users will abandon a site if it takes longer than 3 seconds to load [6].  It should also react to user input and perform well with animation as like a native application.  
Engaging – engage the user so that they come back to the app and utilise push notifications.  PWAs are installable and live on the user's home screen, without the need for an app store. They offer an immersive full screen experience.  A web app manifest file [a simple JSON file that tells the browser about the web application and how it should behave when 'installed' on the user's mobile device or desktop.) Having a manifest is required by Chrome to show the Add to Home Screen prompt [7].
Push notifications enable the app to extend beyond the browser and engage with the user. They can do simple things, such as alert the user to an important event, display an icon and a small piece of text that the user can then click to open up your site [8].
How do PWA work?
Yberg [3] comments that a PWA is an app that uses modern Web capabilities to offer users a very similar (if not better) experience to a native app.  PWAs are a hybrid between regular web pages and mobile applications. The term “progressive” refers to the fact that they introduce new features and, from the user experience’s point of view, they are initially perceived as normal websites but progressively behave more like mobile apps [9].
Benefits of PWAs	Comment by Kemi Ademoye: What about disadvantages?
PWAs have several advantages over traditional native mobile applications in that they are easier and cheaper to develop and distribute, and easier for users to access since they run inside a regular web browser. The purpose of PWAs is to provide users with well-performing applications packed with features previously only seen in native applications[9]. 
Who is using
Strongly promoted by Google and has been adopted by Twitter, Uber, Instagram [10] and the Washington Post as shown in the image below [11].
[image: ]

[bookmark: _Toc26820398]3 Requirements
[bookmark: _Toc26820399]3.1 Introduction
The 6 Nations 2020 website is targeted at users who are interested in rugby and specifically the 6 Nations tournament which is held annually (usually between February and March) and includes international rugby teams from England, France, Ireland, Italy, Scotland and Wales.  
The Rugby World Cup was held in Japan between October and November 2019 and reports detail that over 12m UK viewers watched the Final held between South Africa and England [12].
This shows there is considerable interest in the rugby union and therefore is a relevant subject for the author.  The author is also a former player of rugby union and attended multiple 6 Nations matches so can provided a personal perspective of what would be required from this type of website. The website will provide the user with details of the tournament and then specific details about each nation involved in the different competitions (men, women, Under 20s).	Comment by Kemi Ademoye: Acceptable in this case
[bookmark: _Toc26820400]3.2 Functionality
Create a website with a minimum of 6 pages.  
The website must be professional, responsive and interactive.  
· The author will create the website using Microsoft Visual Studio, using both HTML for the webpage creation and CSS for styling.
· The author will utilise the Bootstrap 4 framework as this will allow for the webpages to be responsive and change display based on the device from which it is being used.  A ‘mobile-first’ strategy so the webpages will be developed for small devices first and then ensuring they still work e.g. viewable on larger devices.
· The author will use JavaScript and in-built HTML capabilities to deliver user interaction so there is more to do than the normal scrolling.
The website needs to be browser-independent.
All images are free to use and are not restricted by copyright.
The website must consume a JavaScript web API.  The author has researched and utilised the Google Maps API and this will enable a map image to be delivered onto the webpage page with a personalised icon to show the location of each of the 6 home stadiums being used by England, France, Ireland, Italy, Scotland and Wales. 	Comment by Kemi Ademoye: See comments below
The author has also adopted a countdown solution to show how long until the 2020 6 Nations tournament starts and also used this idea on the 6 team web pages to show the specific start time for each country.
[bookmark: _Toc26820401]4 Design 
[bookmark: _Toc26820402]4.1 Page 1 (Index Page)
Background is white
Font used: Hind Vadoora
Navigation bar with black background and white text.  Only a single option to progress to About Page 
Rugby ball logo in the left-hand side of navigation bar
Image of rugby field filling complete screen
A countdown timer is displayed using JavaScript
Button to progress to About Page
[bookmark: _Toc26820403]4.2 Page 2 (About Page)
Background is white
Font used: Hind Vadoora
Navigation bar with black background.  The font colour of each of the countries in the navigation bar reflect the colour they play in when paying at home e.g. England is white, Wales is Red.  
Rugby ball logo in the left-hand side of navigation bar
Jumbotron with rugby ground scene
Responsive design utilising bootstrap – sections will display as 2 columns with each section being 6 columns wide.
Image of 6 Nations countries.  When this image is clicked it will provide additional background on the tournament via JavaScript.
Image of 6 Nations trophy.  When this image is clicked it will provide information.
Hover over “wooden spoon” to display image of a wooden spoon.
Form to join mailing list.  Front end input only with basic validation for email.
Footer with sitemap for additional navigation options
[bookmark: _Toc26820404]4.3. Page 3 (England Page)
Background is white
Font used: Hind Vadoora
Navigation bar with black background.  The font colour of each of the countries in the navigation bar reflect the colour they play in when paying at home e.g. England is white, Wales is Red.  Except the country that is being viewed is in grey and underlined to show that page is active. 
Rugby ball logo in the left-hand side of navigation bar
Jumbotron with image of Twickenham stadium.  Within Jumbotron is countdown timer to first match of match.
Google map via API showing home ground location.  Image of stadium used instead of marker/flag.
Responsive design utilising Bootstrap 4 framework
Onmouseover functionality to display home colour shirt and England flag
The five fixtures for the country are shown
Footer with sitemap for additional navigation options
[bookmark: _Toc26820405]4.4. Page 4 (France Page)
Same design as England but details, images and fixtures specific to France
[bookmark: _Toc26820406]4.5 Page 5 (Ireland Page)
Same design as England but details, images and fixtures specific to Ireland
[bookmark: _Toc26820407]4.6 Page 6 (Italy Page)
Same design as England but details, images and fixtures specific to Italy
[bookmark: _Toc26820408]4.7 Page 7 (Scotland Page)
Same design as England but details, images and fixtures specific to Scotland
[bookmark: _Toc26820409]4.8 Page 8 (Wales Page)
Same design as England but details, images and fixtures specific to Wales
[bookmark: _Toc26820410]5 Implementation
[bookmark: _Toc26820411]5.1 Interactive Functionality
The author has implemented interactive functionality via JavaScript.
The JavaScript used by the author is active within the About.html page.  When a user clicks on either of the images on this page (user is prompted to do so) then information about the image is displayed in a pop-up box.  The user can then close the popup and continue browsing.
The author has also utilised hover to display a wooden spoon when the user moves the mouse pointer over the text “wooden spoon” on the About.html page.
HTML
<p>Will Italy avoid the <span><u>"wooden spoon"</u></span> and not finish bottom of the table as they did last year?
<img id="spoon" src="assets/images/wooden spoon.jpg" width="60" height="60" />

CSS
img#spoon {
    display: none
}
span:hover + img#spoon {
    display: block;
}
JavaScript API
The author has used the Google Maps API to embed a Google Map image in each of the country webpages.	Comment by Kemi Ademoye: Okay, but simplistic and the API uses hardcoded URLs. Generally, separate your JavaScript code into separate files to improve separation of concerns. The code for this is repeated across all the nation pages and really should have been written as a single, reusable function with a parameter for what varies.
Furthermore when adding script or script references top HTML pages, it is recommend that you put these before the closing </body> tag as JS is a render blocking resource.
The author has coded map so that:
· The stadium location is centred and cannot be changed
· It cannot be zoomed in/out or moved, street view and full screen zoom disabled
· The co-ordinates for the home stadium for the nation have been input
· A stadium icon which replaces the standard Google marker.
· When the mouse hovers over the stadium, ‘Home of x Rugby’ will display
[bookmark: _Toc26820412]5.2 Screen shots
Index.html Page
[image: ]	Comment by Kemi Ademoye: Again same comment as above. Define a reusable function for the clock countdown.

Please also note that it is better to use the addEventListener method to link events for your elements instead of the HTML event attributes.

Also, avoid using inline styling (using the style=”…” attribute on elements) as this is considered bad practice.
About.html Page
[image: ]	Comment by Kemi Ademoye: For the simple interactive functionality added i.e. click on image, wooden spoon, etc. use CSS styles (e.g. colour) or buttons to make these a bit more obvious to the user especially as there is quite a bit of text on your page. 

For your forms use the HTML attributes to add basic validation to your form input elements. E.g.


England.html Page
[image: ]
France.html Page
[image: ]
Ireland.html Page
[image: ]
Italy.html Page
[image: ]
Scotland.html Page
[image: ]
Wales.html Page
[image: ]

[bookmark: _Toc26820413]6 Evaluation
[bookmark: _Toc26820414]6.1 Browser Testing
Image below of England.html displayed in Google Chrome
[image: ]

Image below of England.html displayed in Microsoft Edge
[image: ]

[bookmark: _Toc26820415]6.2 Test case testing
The author has conducted testing of the functionality of the website as stipulated in the assignment brief.  Below are the results.
[image: ]	Comment by Kemi Ademoye: Too small

[bookmark: _Toc26820416]6.3 Reflection
The author is confident that the website he has designed meets the assignment requirements.  The website is professional in appearance and has all the functionality of a modern website.  Bootstrap framework has been utilised so that it is responsive and can be viewed on multiple devices and viewpointsviewports.  The website includes JavaScript to deliver interactivity and also a JavaScript API as stipulated in the assignment brief.
This has been a steep learning curve for the author who has very little experience of web-design.  The author acknowledged a lack of knowledge and therefore undertook some self-learning to increase capability to deliver a product that meets the assignment criteria.  A better understanding of the HTML and CSS basics would have saved significant effort in the design phase.  The author would implemented a carousel on the country pages rather than a Jumbotron and this would have increased the interactivity and made the website even more professional.
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[bookmark: _Toc26820418]7.1 Image references

Rugby Ball Logo image
https://commons.wikimedia.org/wiki/File:Ru_ball.svg

Jumbotron Image (Index.html and About.html)
https://commons.wikimedia.org/wiki/File:Millennium_Stadium_6_Nations.jpg

6 Nations Map
https://commons.wikimedia.org/wiki/File:Tournoi_6_Nations.svg

6 Nations Trophy
https://www.flickr.com/photos/nationalassemblyforwales/6862385236

Wooden Spoon
https://pixabay.com/photos/spoon-carved-spoon-wooden-spoon-1990179/

England Jumbotron
https://www.flickr.com/photos/33459161@N06/4080061234

France Jumbotron
https://en.wikipedia.org/wiki/File:Stade_de_France_-_panoramio_(2).jpg#/media/File:Stade_de_France_-_panoramio_(2).jpg

Ireland Jumbotron
https://www.flickr.com/photos/infomatique/26762822150

Italy Jumbotron
https://commons.wikimedia.org/wiki/File:Stadio_Olimpico_-_Fontana_del_Globo_-_panoramio.jpg

Scotland Jumbotron
https://www.flickr.com/photos/126452848@N08/15104500892

Wales Jumbotron
https://www.flickr.com/photos/joncandy/6260837586/sizes/k/

England Flag
https://commons.wikimedia.org/wiki/File:England_flag.png

France Flag
https://en.wikipedia.org/wiki/File:Flag_of_France.png

Ireland Flag
https://commons.wikimedia.org/wiki/File:Flag_of_Ireland_(3-2).svg

Italy Flag
https://commons.wikimedia.org/wiki/File:Flag_of_Italy_(1946%E2%80%932003).png

Scotland Flag
https://en.wikipedia.org/wiki/Flag_of_Scotland

Wales Flag
https://en.wikipedia.org/wiki/File:Flag_of_Wales_(1959%E2%80%93present).svg

White shirt
http://www.freestockphotos.biz/stockphoto/15229

Blue Shirt
http://www.freestockphotos.biz/stockphoto/15225

Purple Shirt
http://www.freestockphotos.biz/stockphoto/15227

Green Shirt
http://www.freestockphotos.biz/stockphoto/15231

Red Shirt
http://www.freestockphotos.biz/stockphoto/15228
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]A very good and informative discussion of the chosen application trend, PWAs. (Grade mark: 84.00%)
	[bookmark: totalRIL]25
	[bookmark: markRIL]21

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]
	[bookmark: totalKUS]
	[bookmark: markKUS]

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good set of test cases has been developed but as your JavaScript functionality was mostly hardcoded there was a limit in terms of what to test. A good evaluation of the website has also been provided. (Grade mark: 60.00%)
	[bookmark: totalANA]20
	[bookmark: markANA]12

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt featuring a website with well-thought-out content and some simple JavaScript functionality. There are a few points to note. Consider adding <script> blocks to separate JS files and add your <script> block and references just before the closing </body> tag as JS can be render blocking resource. More importantly the script code across the pages was virtually the same and it is recommended that you refactor such code into reusable function(s) with parameters for what varies. I would have liked to see some more variation to demonstrate other skills and more dynamic use of the API rather than hardcoding the URL. Some other things to note - make your logo a link to the homepage as most users expect this behaviour, avoid using the style attribute on elements to specify CSS styles as this considered bad practice. For your JavaScript event handlers, use the addEventListener method to bind your event handlers as this is much better practice than using HTML event attributes. See your report for other comments. (Grade mark: 68.00%)
	[bookmark: totalPAD]50
	[bookmark: markPAD]34

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is well presented and of a good standard, but use the draft Turnitin link provided to check your similarity score. You want to aim for a score below 20%. (Grade mark: 70.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3.5

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]70.5%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
	



[bookmark: _GoBack]
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« Play home matches at Aviva Stadium which has a capacity of 51.700
« Ireland has won outright/shared 14 Championships (4,5 and 6 Nations)
« 3 Grand Slams (beat all other teams in competition)

« 11 Triple Crowns (beat England, Scotiand and Wales)
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« Play home matches at Principality Stadium which has a capacity of 74.500
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Test Case #Predonditions Test Case Description Test Data Expected Result Actual Result Pass / Fail

1

Image added to webpage

JavaScript code added

Check info displayed when image 

on About.html page is clicked Click on image

Popup should appear with 

information about the image Information did appear Pass

2

Countdown timer code added 

with if statement

Check message countdown timer 

changes to Tournament has 

started when timer reaches 0

Change source code to date 

prior to today

Message should change to 

'The tournament has kicked 

off'

The tournament has 

kicked off did appear Pass

3

API key required

Google Map added to website

Try to move Google map image on 

England.html page

Place cursor on map and 

move Map should not be moved Map did not move Pass
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