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[bookmark: _Toc7611026]Abstract
This report is about the Usability of E-Commerce systems. The report will investigate why E-Commerce systems have become known for lacking good Usability. To accompany the report, a demo website will be created with no Usability in mind, the website will then be tested using various Usability test methods and amendments will be created based upon the results of the tests.
The aims of this project is to prove how E-Commerce systems can improve by implementing Usability. To achieve this aim, common Usability mistakes found within E-Commerce systems will have to be researched and identified.
The conclusion of this report is that most E-Commerce systems with no usability have the same common errors, if Usability was considered at the design stage of a project. Companies that have an E-Commerce system present would save money and have happier customers.
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1. [bookmark: _Toc7611029]Introduction
This project is about E-Commerce systems and Usability. Over the last three decades, E-Commerce has become very popular due to the Internet growing and businesses wanting a presence on the Internet. When E-Commerce systems first started to appear on the Internet, general usability was poor. This was because Usability in Website Development was not very popular like it is today, as a result, poor Usability in E-Commerce systems would cause a business to lose customers. This is because when a consumer is frustrated and cannot use a system, they will take their business elsewhere.
[bookmark: _Toc7611030]1.1	Aims and Objectives
The aim of this project is to investigate the common Usability errors found inside an E-Commerce system.
The objectives of the project are:
1. Identify Usability errors in existing E-Commerce systems.
2. Create an E-Commerce system with poor Usability and perform Usability Testing methods to determine problems
3. Fix the existing Usability problems to prove that good Usability helps business by keeping consumers 
In the following chapters of this report, the Literature Review will be conducted. The Literature Review is the research needed in order to complete the project. Once the Literature Review has been completed, the Development Methodology will follow. In the Development Methodology, the procedures needed to complete the project will be discussed. In this section of the report, things such as frameworks, programming languages and the chosen usability test methods will be discussed. After that will be the Design and Implementation of the project. The design section will be how the website is designed. The implementation is how the website is implemented. It will also discuss how Usability testing was completed and how the methods chosen were effective. The project as a whole will then be evaluated, followed by a conclusion with recommendations for the future. Finally, a reflection chapter will follow what has been learnt during the project.


2. [bookmark: _Toc7611031]Review of Literature
[bookmark: _Toc7611032]2.1	E-Commerce
Electronic Commerce is the buying and selling of products using the Internet. The growth of E-Commerce has grown rapidly over the past three decades. This is because more companies are using the Internet. The estimated worth of worldwide E-Commerce sales will be $27 trillion dollars in 2020[1]. 
As E-Commerce grew, it has a lead to other technologies to develop further. Technologies such as Mobile Wallets (Apple Pay, Android Pay, etc.) were developed. Mobile banking has also developed allowing customers to check their transactions and send money. Online payment systems such as PayPal have been developed and has grown rapidly. In 2019 over 1 million websites worldwide are using PayPal[2]. Statistic website PaymentsCardsAndMobile reported $13 billion dollars[3, p.] was spent using mobile wallets and 24% of the UK[3, p.]  have used some sort of mobile wallet.
[bookmark: _Toc7611033]2.1.1	History of E-Commerce
The first product using E-Commerce was in 1994, it was an album by the artist Sting[4].  The transaction was completed using the platform NetMarket. Since then, the E-Commerce market has grown rapidly. Below is the history of the most popular E-Commerce websites.
One of the most notable companies in the E-Commerce business in Amazon, it also launched in 1994 but only as a bookstore[5]. The company went public into the stock market in 1995, expanded into music in 1998 and eventually grew into the world’s biggest E-Commerce shop.
In 1998 PayPal was launched, it was originally called Confinity[6]. The system allowed customers to attach their credit or debit card and use their account to pay for things. The company purchase Verisign, an authentication system which helped the business grow. In 2015, PayPal processed 4 billion transactions[6].
E-Bay was the first consumer to consumer E-Commerce website, it was created in 1995. The business model of the website was to allow the consumer to bid on products. The website would make revenue by charging a small tax on each item sold. In 2003 PayPal purchased E-Bay for $1.5 million dollars[6]. This lead to the growth of Pay Pal as the technology was incorporated into the website. There have been over 179 million auctions on E-bay with over 25 million accounts created[7].



[bookmark: _Toc7611034]2.1.2	Growth of E-Commerce
Over the last decade, the growth of E-Commerce has grown rapidly. The chart below shows the global retail sales from 2015 to 2021. In 2018 11.9% of sales was performed using E-Commerce.
[image: https://beeketing.com/blog/wp-content/uploads/2018/12/Ecommerce-Retail-Sales.png]
[bookmark: _Toc7611063]Figure 1 E-Commerce share of global retail sales[8]
The rise in E-Commerce growth is because of the following developments
Mobile Shopping
It has been a common trend for websites to support mobile devices. This has led to consumers shopping using their mobile devices such as tablets and mobile phones. Most retailers will have a mobile application for their company or will have a responsive website that can be used to purchase items.
E-Mail Marketing
Most consumers also have e-mail on their mobile devices. When special promotions are running, businesses will advertise their promotions to consumers, prompting them to check if they can get money off a product they have been looking for. 
Retailers are also sending push notifications to mobile devices more often, giving the same effect.
Convenience
Improvements in postal delivery have led to consumers using E-Commerce instead of physical retail stores. Most online retailers will offer 1-day delivery for a small fee of around £5 or a consumer can subscribe to a server like Amazon Prime for unlimited 1-day delivery.


Sponsored Brand Deals
On social media websites such as Twitter, Facebook and Instagram companies will pay influences to advertise their products. Influencers are people with a large follows who can advertise a product to their fans, the influencer will then post a URL to the retailer offering the product. This leads to the influencer's fans purchasing the product as it is endorsed by their idols.
Instagram has a feature where the poster can tag the retailer where a product is from, this means people will purchase items they have seen.
2.1.3 [bookmark: _Toc7611035]Types of E-Commerce
There are four types of E-Commerce, the most common method being Business to Consumer[9].
Business to Consumer
Business to consumer is when a business sells a product or service to a person. An example of this is a website like Amazon.
Business to Business
When a Business sells a product or service to another business. An example of this would be the University buying a subscription to Adobe Photoshop.
Consumer to Consumer
This is when a consumer sells something to another consumer. An example of this would be using E-Bay.
Consumer to Business
This is when a consumer sells something to a business for money. An example of this would be a company like Shutterstock purchasing rights to a photograph or graphic.
[bookmark: _Toc7611036]2.1.4	Advantages and Disadvantages of using E-Commerce
Using E-Commerce for a business comes with many benefits but there are also some problems[10].
Benefits of E-Commerce
· Global Reach – The Internet allows businesses to be reached by consumers all over the world. Businesses can also partner with Amazon and similar businesses to sell their products on a large scale.
· Always Open – An online presence allows for the web store to be open 24 hours a day, this is better than regular business hours.
· Inventory Management – Using E-Commerce inventory stock can be managed easily as each transaction is logged.
· Statistics – Products that are performing better than others can be tracked using computer systems. With statistics, businesses can run promotions (such as discounts and sales) on poorer performing items.
· Location Independence – Business owners can manage their stores remotely as all is required is a computer with an Internet connection.

Disadvantages of E-Commerce Systems
· Trust – As it is the Internet, there are certain people who will not trust websites. Using review systems such as Trustpilot helps consumers gain trust in a service. Using a familiar payment system such as PayPal also will help consumers trust a service.
· Technical Issues – Most business owners don’t understand how to create E-Commerce systems, so they use solutions like WooCommerce (WordPress) or Shopify. Although this takes out the majority of the programming, it still requires the business owner to learn a new skill.
· No physical presence – Although some e-commerce stores have both a physical and online presence, a lot of businesses do not. In June 2018, the company that owns Simply Be and Jacamo announced they were closing the stores they owned and were becoming a full e-commerce retailer[11]. This can be a bad thing for business as some consumers may want to see the product before purchasing it.
2.1.5 [bookmark: _Toc7611037]E-Commerce Technology
As E-Commerce has expanded rapidly, many different solutions have been created for businesses to gain a web presence. Many solutions are designed so that business owners with little to no experience can create an E-Commerce website. These technologies are called site builders and often cost money per month to use. The site builders cover the domain, hosting of the website and often offers support for creating the website.
The other solution is plugins for content management systems like WordPress or Drupal, these plugins are useful as they often don’t need much adjustment and follows the existing theme of the website 
Shopify
Shopify is an E-Commerce technology that allows business owners with little to no experience in creating an E-Commerce store. The technology allows businesses to set up and customise a website. Stock inventory can be managed, payments and postage of products can also be managed. 
The technology has three pricing plans ranging from $29 dollars to $299 dollars per month. Business owners can manage themes and personalise their business.
WooCommerce
WooCommerce is a plugin for the content management system WordPress, it is a popular E-Commerce technology and has been downloaded 66 million times[12]. As the plugin uses WordPress, the plugin can be managed by business owners without the need to learn a programming language. Similar to Shopify, this makes it very popular to business owners looking for a web presence. WooCommerce is free to use, but certain themes and plugins can cost money.
Big Cartel
Big Cartel is an E-Commerce technology aimed at artists and designers. It is a premium E-Commerce technology which allowing business owners to sell products. Prices start from $9.99 dollars per month up to $29.99 dollars per month. Similar to Shopify, themes can be downloaded and customised.
Drupal Commerce
Drupal Commerce is a plugin for the content management system Drupal. It is designed for developers using Drupal who want to add an e-commerce system to a website. The plugin is free and can be implemented into a website. This type of technology is not meant for business owners as it requires technical knowledge in Drupal.
Magento
Magento is an e-commerce framework based on the PHP programming language, it is owned by Adobe. The framework is for advanced website developers, similar to Drupal Commerce. The framework allows developers to create advanced E-Commerce focused web applications.
2.1.6 [bookmark: _Toc7611038]Comparison of E-Commerce Technologies
This is a comparison of E-Commerce technologies mentioned in the previous section, it covers the customisability of each technology, the pricing and what experience is needed to use them. 
[bookmark: _Toc7611068]Table 1 Comparison of existing E-Commerce Systems
	
	Shopify
	WooCommerce
	Big Cartel
	Drupal
Commerce
	Magento

	Cost
	$29 USD
$79 USD
$299 USD
(Per Month)
	Free
Plugins/Themes may cost
	$9.99 USD
$19.99 USD
$29.99 USD
(Per Month)
	Free
	Free

	Amount of Technical
Experience
	Small
	Medium
	Small
	Medium
	Large

	Technical
Support
	Included
	Forums
	Included
	Forums
	Forums

	Domain & Hosting
	Included
	Wordpress Hosting
	Included
	Drupal Hosted
	Not included

	SEO Support
	Yes
	Yes
	Yes
	No
	Manually

	Google Analytics
	Yes
	Yes
	Yes
	Yes
	No

	Customisable
	Download & edit themes
	Integrates into WordPress
	Download & Edit Themes
	Integrates into Drupal
	Can add CSS & JS

	Payment Solutions
	Credit card & PayPal
	Credit card & PayPal
	Credit card & PayPal
	Credit Card
	Developer choice

	E-Mail Marketing
	Premium package
	No
	Premium package
	No
	Coded by developer



From the comparison table, it shows that Shopify is the best solution if you are a business owner with small technical experience. This is because the technology is reasonably priced, includes technical support SEO support and Google Analytics. There is also a large collection of themes available for the technology.
WooCommerce is a good solution if a website is using WordPress, it is easy to set up and add new products to. Payments can be processed using a credit card and PayPal, there is a large number of free themes available and they can be edited using WordPress’s theme editor.
Magento is a complex solution for and should only be used on large scale enterprise web applications, there are simpler methods of incorporating E-Commerce into a web application such as PayPal checkout. 
2.1.7 [bookmark: _Toc7611039]Difficulties users experience with E-Commerce Systems
As E-Commerce systems have become popular, more and more consumers have been using them. This means that consumers will end up facing issues when they try and purchase or sell items. Below are difficulties users experience with E-Commerce systems. 
Slow Page Loading
If a web pages load slowly then it will encourage a user to leave the website. This is not only a thing in E-Commerce but on the Internet as a whole, web developers should take steps to ensure their web pages’ load as fast as possible.
Forcing a consumer to register
When a consumer is forced to register to a website to complete a purchase they are more likely to leave the shopping cart. E-Commerce systems should encourage a user to register to their website, but they should not force the user to register.
Hidden Costs
Similar to physical stores, consumers do not like hidden costs. If a consumer has displayed a hidden cost at checkout such as tax or postage they are more than likely to leave the purchase and shop somewhere else.
Security Concerns
To purchase an item consumers are required to use sensitive information such as their personal information and credit card details. This means that if a consumer is suspicious that a website is insecure, they will not shop there. To make the consumer feel secure, the website they are shopping from should have an SSL certificate to show their data is being sent securely. 
Poor Search
If a website has a poor search system, the consumer will be unable to find what they are looking for. Research performed by the Baymard Institute[13] proved that if a consumer is unable to find what they are looking for in the search of a website, they will assume the website does not sell the product.
Lack of Information
When purchasing a product the consumer needs as much information as possible. If there are no details about a product on the website, the consumer will look elsewhere. This also includes images, if there are not enough photos of a product the consumer will often look for an alternative product.


2.2 [bookmark: _Toc7611040]Usability
Usability is how an individual person manages to complete a set of tasks in order to accomplish a goal. The term usability is a part of the user experience topic[14] and is often used in software and website development.
The Nielsen Norman group break Usability into five simple to understand points, they are:[15]
Learnability
How difficult does a consumer find it to accomplish a basic task the first time they visit a website or use an application.
Efficiency
Once the design of a system has been learnt, how efficient can the consumer perform the tasks they need to accomplish a goal.
Memorability
When a consumer hasn’t used a product in a while, how quickly can they re-learn the design to use it again
Errors
How many errors does a consumer make when using a system, if there is a lot of errors it would be best to re-design the system.
Satisfaction
How does the consumer feel when using a system, if a consumer is getting annoyed or angry at a system then it is often a bad design.
When Usability is done right it has many benefits for the developers. Usability should be accounted for during the design of a system. If done right the benefits are:
· Productivity: Consumers of an application or website will be able to do tasks to achieve a goal quicker and easier. This will make the consumer happier and more likely to use a service again.
· Costs: If the usability of a system is considered at the development level, the system should work effectively and will not need to be altered. But if a project is developed with poor usability it may have to be redesigned during production. This will cost the development of company money and will waste time.
· Competition: If a product is easy to use consumers will more likely use it again over other more complicated solutions.
· Reduced Support: If a system is easy to use, the number of e-mails etc. from consumers will be reduced as they will not need help.
[bookmark: _Toc7611041]2.2.1	Usability Testing
To ensure Usability is at a good standard, usability engineers run a series of tests to check the usability of a system. Tests can be run by Usability engineers individually or they can recruit test participants.


Usability testing is necessary for website developers as it helps identify problems with the original design. Usability testing does not have to be done inside of a formal lab, it can be done in the following ways[16]:
· An office or classroom with portable recording equipment (eye tracker and video recorder).
· An office or classroom with screen recording software
· The test could be performed remotely using remote desktop software
Depending on the type of usability test, the testing can cost money. These are the things that typically cost money in a usability test[16]:
· Equipment: Purchasing or renting eye tracking equipment costs money
· Participants: To get participants companies will often pay users money to encourage them to test the system.
· Travel: Depending on the size of the company, the travel costs will be paid for.
· Time: Peoples time will be used during the test, for those users typically want some sort of payment.

Not all usability testing methods require people, many tests can be done by the developer. Below are the most common usability testing methods that are performed.
Pluralistic Walkthrough
The pluralistic walkthrough is a usability inspection method, it is similar to the cognitive walkthrough but focuses on the design of a system[17]. The walkthrough benefits usability engineers as they can receive qualitative data from users. A pluralistic walkthrough typically contains 6-10 users and the walkthrough is typically done early in the systems development, this means that mock-up designs are often used[18].
Heuristic Evaluation
A heuristic evaluation is an informal usability testing method, it is classed as an inspection method of usability testing. The heuristic evaluation relies on having special usability engineers evaluate a system. Compared to other usability test methods, it is quite inexpensive as it only requires a single person to perform the evaluation. Advanced planning is not required, so again money and time can be saved. Formal usability training is not required to perform the evaluation, computer programmers and computer science students were used by Neilsen and Molich in 1992 for their research[19].
Cognitive Walkthrough
The cognitive walkthrough is a usability inspection method which evaluates the tasks of a system. For the walkthrough to be successful, each task is tested. The perspective of the walkthrough is through the user’s perspective.
A cognitive walkthrough focuses on new or infrequent users[20], it was originally designed for systems where the consumer would walk up and use it, for example, ATM’s and museum machines[20].
The cognitive walkthrough is good as it can be done at any phase of the development of a system, it is quick and inexpensive to perform and can provide suggestions on how to improve the system. The walkthrough can also be done without the consumers having access to the system, which is good for when projects are still in development.
Remote Evaluation
A remote evaluation is when the test is performed remotely. There are two ways of testing remotely, moderated and unmoderated. When a test is moderated, the test is done by a human and is done using a remote desktop program. When a test is unmoderated, it is done automatically by a computer system[21].
The remote evaluation usability test has advantages as it allows the test to be done remotely meaning the test can be done in a comfortable environment. This means that the results will be more natural therefore more accurate. The disadvantages of this test are that you cannot see the human performing the test, therefore cannot view the emotions and body language. There can also be technical difficulties with the software.
Compared to other tests, the test can be cost-effective. This is because it doesn’t require users travelling to a specific location (classroom or office) to perform the test. The evaluation doesn’t require specific recording software such as a video recorder or an eye tracker.
System Usability Scale
The system usability scale is a questionnaire designed for measuring the perceptions of a system. It is known as a test that can be created quickly and performed easily. The test has become an industry standard for usability testing and is referenced in over 600 publications[22].
The SUS questionnaire asks the user to perform a set of typically 3-5 tasks on a system. The user must then answer a set of 10 questions on the Likert scale.
A/B Testing
A/B Testing is when two versions of a web page are presented to consumers. The consumers are then asked for feedback about the web page and what they like about it. The results of the feedback are compiled and the usability engineer can analyse the results. Different elements can be added and changed on the web page, typically the content will stay the same and in the same order.
This type of testing is beneficial as it allows usability engineers to get quick results from participants, allowing for a faster re-design of a system when needed. It will also allow the participants to be honest about the web page and how they feel when using it. Another benefit of A/B testing is that there is reduced risk as if there is negative feedback, the web page can be reverted back to the original design.
[bookmark: _Toc7611042]2.2.2	Usability and E-Commerce
When creating an E-Commerce website, the website should be created with Usability in mind. If a website has poor Usability then it is less likely for customers to shop at the website, which is bad for business.
In terms of Usability problems on E-Commerce websites, most of them are general issues. But the more specific problems are:
Confusing Menus
It has been a trend in website development for mega menus to be created, mega menus are dropdown menus with a lot of links and information inside. This can be both overwhelming and confusing for the user.
To solve this the proper information architecture should be performed when designing the website, this involves creating a sitemap with appropriate subsections of a website.
Bad Content
As E-Commerce is done through the Internet, users cannot touch, see, feel or smell the potential product they are hoping to purchase. This means that they require more information than usual about the product. To prevent this from putting users off, it is recommended by the Neilsen Norman group that E-Commerce websites display plenty of images and information about the products on sale[23].
Different types of Shoppers
Similar to physical shops, there are many types of people shopping. This means that an E-Commerce website should be able to support each type of person. For example:
· Some consumers will browse an E-Commerce store with a pre-determined goal. This means that the consumer is looking for a specific product.
· Other consumers will come as they have been prompted by a special e-mail promotion, so this type of consumer will browse around the website looking for promotions and special offers.
· The other type of consumer is the consumer that is visiting for the first time, the website must not be overwhelming or confusing for them.
There are also consumers who will browse a website and not purchase a product. These consumers will be looking for products for research, inspiration or window shopping[23].
Forms
A big issue with E-Commerce websites is the form design, they are either too long or overcomplicated. This leads to users getting frustrated and not completing the form.
If a form is required to complete a purchase, the form should be broken up into separate tasks[24]. This will help the user feel like they are accomplishing something. Amazon makes good use of this by dividing their order form into five steps:
1. Login
2. Delivery address
3. Delivery options
4. Payment details
5. Review order
Amazon also displays breadcrumbs on each of the steps so the user can go back and change any details.
Forms can often be simplified, for example when finding the address of a person the website can automatically do this using the postcode and house number. It is possible to do this using an AJAX call (or similar) to an API such as the Postcode database provided by the Royal Mail.
When a user incorrectly or misses a field, the error validation should be clear and concise. If error messages aren’t very clear, the user will be annoyed as they will not know how to complete a form. Forms fields that are required should be marked with an asterisk as that is familiar to users. To prevent input errors, masks should be used on form inputs. For example, using an input mask for credit card numbers.


[bookmark: _Toc7611043]3.	Development Methodology
For the E-Commerce system, the website will be static HTML and CSS web pages. jQuery will also be used to assist for specific functionality of the website. The static web pages will mimic the functionality of a working E-Commerce system. The reason this was chosen was that the project does not need a working web application as it focuses on Usability.
[bookmark: _Toc7611044]3.1	Usability Testing Methods
The usability testing methods used to test the E-Commerce system will be a System Usability Scale Evaluation (SUS) and a Cognitive Walkthrough evaluation. The reasoning for these two tests is because they are both industry standard evaluation methods which are proven to work.
System Usability Scale Evaluation
The system usability scale evaluation is a good method of getting feedback on a system, this is because it uses external people who have never used the system. This means that the learnability of the system will be measured alongside the general usability.
For the candidates chosen, between 10-15 people will be chosen. These candidates will have different age group and genders so that the evaluation is fair. 
Each candidate of the evaluation will be asked to do 5 tasks, once they have attempted and hopefully completed the tasks they will complete an evaluation form.
Cognitive Walkthrough Evaluation
The cognitive walkthrough evaluation is a good method to test the usability of an E-Commerce system as it allows the candidates to leave recommendations on how to improve a system. It also allows the system to be tested on how it would be in the real world.
The cognitive walkthrough evaluation will be performed by myself, the evaluation is performed on each task available on the static web pages. Once the task has been completed, a questionnaire will be completed.
[bookmark: _Toc7611045]3.2	Technologies Used
To create an E-Commerce system, the following technologies were used. As the website is static web pages, there are not many technologies.
HTML
Hypertext Mark-up Language (HTML) is the mark-up language used to make web pages on the Internet. It was created in 1989 by Sir Tim Berners-Lee[25], since then there have been many versions of HTML and the current version is HTML 5[25].
The reason why HTML is being used for the website is that it is needed, HTML is the most common scripting language on the web.
CSS
Cascading Style Sheets (CSS) is style sheets designed to be linked with HTML web pages. When an HTML element is created, the style of it can be designed using CSS. The current version of CSS is version 3 and is maintained by the W3 Foundation[25].
CSS is being used for the development of the project as it is style web pages. Style sheet scripting languages such as SASS or LESS but as this is a small website, regular CSS was used.
jQuery
jQuery is a JavaScript library used to help website developers simply JavaScript. The library is free to use under the MIT license and helps website developers with event handling, Ajax and CSS animations. jQuery allows website developers to select CSS selectors instead of using JavaScript selectors, which are long and require a lot more code.
jQuery was used in this project instead of JavaScript as to simplify the postal form, the idea is to use the Postcode database. Ajax will be used to retrieve the full postal address of a customer, meaning that jQuery will be needed to make Ajax calls with traditional JavaScript is complicated.
Bootstrap
Bootstrap is a front end website development framework. It was created by Twitter in 2011 and aims to simplify the creation of web pages on the Internet. The framework contains various styles and elements for many different things such as image carousels, accordions and toast notifications.
The reason Bootstrap will be used for the development of the E-Commerce system is that it will provide elements useful in an E-Commerce system. Elements such as a carousel, accordion for product details and a grid system that can be quickly adapted for responsiveness.
Font Awesome
Font Awesome is an icon toolkit, it was created in 2012. It is one the most popular font toolkits and allows website developer to access a large library of fonts that can be added to enhance web pages.
Using a font toolkit such as Font Awesome will help improve the Usability of the E-Commerce system, by having access to a large library of icons will allow things such as buttons and clickable links to be labelled.
The advantages of using these technologies are that a realistic E-Commerce system can be created. Test candidates will be able to interact with web pages and can then leave feedback on the Usability questionnaire. It will also be possible to perform a cognitive walkthrough on the static web pages. 
Potential Problems
As the static web pages are simple to create, there are not many problems. The only potential problem is using a CDN (Content Delivery Network) for the Font Awesome icons. To solve this issue, the stylesheets needed for Font Awesome will be downloaded and hosted locally in case Internet access is not possible.
[bookmark: _Toc7611046]3.3	Hardware and Software
Hardware
The only hardware used in this project is a regular computer with Microsoft Windows installed. 
Software
The software used for this project is:
· Web Browser: A web browser will be needed to evaluate the static web pages, the web browser chosen is Google Chrome as it is recommended by the Bootstrap Framework.
· Microsoft Word and Excel: Microsoft Word will be used to record the results of the SUS and Cognitive Walkthrough evaluation. The data will then be used in Microsoft Excel to generate the results of each evaluation.
· Text Editor: A text editor is used to create the static web pages, for this project Notepad++ will be used as it is a personal preference.
4. [bookmark: _Toc7611047]Design and Implementation
In this chapter, the design and implementation of the project will be discussed. There will be two versions of the E-Commerce system created. The original design of the website and an improved version of the website, the improvements will be made determined on the feedback from the cognitive walkthrough and system usability survey results.
4.1 [bookmark: _Toc7611048]Scenario of Website
The scenario of the E-Commerce system was a website that sells a technology product. The website is called The Gadget Store sells a variety of products from Mobile Phones, Tablets, Smart Watches and Computing equipment.
Customers at The Gadget Store can purchase products online, the website offers two payment options which are PayPal or Credit Card.
4.2 [bookmark: _Toc7611049]Requirements Analysis
To make a good Usability system, a set of requirements were created using the MoSCoW criteria. The MoSCoW criteria were used as a common method of determining what is required to create a website.
	Must-Have
	Should Have

	· Shopping Cart
· Padlock in URL (SSL)
· A search system
· Breadcrumbs
· Carousel advertising campaigns
· Guest Checkout 
· Good Information Architecture
· Call to action cards
	· Mobile version of Website
· Mobile application for website
· Sort products by relevance, price etc.
· Different product images
· Detailed product information
· Option to have different colour variations of a device
· Different languages
· Browser compatibility

	Could Have
	Won’t Have

	· The ability to view products horizontally and vertically
· Wishlist
· Store finder
· Review system
	· Loyalty system
· Social media sharing options
· Hidden costs (Tax etc.)
· A blog
· Administrative dashboard 


 
The website will be built using HTML, CSS and jQuery, this means that things that require server-side code such as a database and administrative dashboard will not be possible. The website will also be able to have a padlock next to the URL. This is because to achieve a padlock an SSL certificate is needed which requires a domain name.

4.3 [bookmark: _Toc7611050]Sitemap
To help understand what pages were needed for testing, a sitemap of the website was created. Each of the product nodes has the same outcome, to send the consumer to the checkout process. When the sitemap was designed the information architecture was considered. This is so that pages did not get hidden away and the consumer would not be able to find them.
[image: ]
[bookmark: _Toc7611064]Figure 2 Sitemap of The Gadget Store
4.4 [bookmark: _Toc7611051]Design of Website
Even though the website is going to be improved, it was still designed to a good standard. This is because if a website is poorly designed, potential customers will not use it. The customers will then go to another E-Commerce website which is bad for business.
Colour Scheme
The primary colour of The Gadget Store is red and the secondary colour is grey. The colour red was chosen as it brings comfort, warmth and attention to a consumer[26]. The colour grey was chosen as it is a good secondary colour, it also makes users feel neutral and offers refinement[26].
Familiarity 
When designing the web pages for The Gadget Store, the location of different elements was considered. It is important to make consumers feel familiar with an E-Commerce system. If they feel uncertain or unsafe they will most likely use another service. The following steps have been implemented to increase familiarity:
· Shopping Cart Location: The shopping cart is located in the top right of the website, this is common on most E-Commerce websites.
· Language: The language on the website isn’t overcomplicated, this will help users feel more familiar as they will understand the non-complex terms.
· Order overview: In the shopping cart, the order overview is on the right side of the page. This will also help familiarity.
· Cart Progress: The progress bar of the checkout is located underneath the page header. This is also common on E-Commerce websites.


4.5 [bookmark: _Toc7611052]Implementation
This section of the Design and Implementation will discuss how The Gadget Store was implemented. It will also discuss how the mock-up website was tested for Usability.
4.6 [bookmark: _Toc7611053]Implementation of Website
The first edition of the website was designed with the E-Commerce and Usability experience that already existed. Nothing was researched until the feedback from the cognitive walkthrough and system usability survey was gathered.
Website Template
Most websites on the Internet has a template. This is typically the header and footer and the style of a website. The only thing that changes per webpage is the content.
The header for The Gadget Store was divided into four parts. The logo, search bar and the two buttons for Basket and website login. The logo of the website is placed in the top left of the page. This is because it is commonly placed there and reminds the user of what website they are visiting. The logo can also be pressed and it will return the user to the homepage of the website.
The search bar is in the middle of the header, this is because it avoids wasted white space and the user can always find it easily. It is common on websites that the search function is hidden away behind a button which is discreetly placed on a toolbar. This is bad for business as if a user cannot find a search bar after looking at products, they will assume a product is not available.
The two buttons to log into the website and the basket button are located in the top right corner. This is because this where a user will typically look as it is common on websites.
Navigation
The navigation of the website is simple, it contains 6 links. The page that is active is indicated by a red bar which appears above the link. The bar also shows when a page hovers, this is normal for website navigations to show users what page they are on.
Footer
The footer of the website is quite big compared to the usual websites, the first part of the Footer is three social media websites. When the links hover, the colour changes to the respective site. For example, if you hover over the Twitter icon it turns to blue. The icons are the Font Awesome. Underneath the social media icons are the physical store information for The Gadget Store. There are two stores, one in Cardiff and Swansea. To the right of the stores is a mini-sitemap, this was added as secondary navigation in case users would prefer to see a listing of every page available to them.
Homepage
The first thing the users will see on the homepage is a Carousel, this is because it is a large element of the page. It was designed like this so It grabs the user’s attention, the carousel is used to promote the latest promotions at The Gadget Store. At the moment, it is advertising that there the new product is the iPhone XR.
Underneath the carousel is the featured products, both this and the Carousel act as a CTA (Call to Action). A call to action is an element on a web page that prompts a user to do something, on the buttons of the featured product it displays “View More”. This prompts the user to read more information about the product.
Product View Pages
The product view pages (Mobile Phones, Tablets, Smart Watches and Computers) all have the same layout of the page. The only thing different is the type of content on the pages. The layout by default is a grid layout, but this can be changed by pressing the buttons in the top right. The order of which the products are displayed can be changed. This can be done by using the “Sort by” dropdown menu. There are five different ways of showing products. 
Three products per row are displayed, this is a good layout as it is not overcrowded. The product view is minimalistic displaying only the image, the name of the product and the price of the product. This is because if a user wants to see specific details about a product, they can press the view more button. There is also an add to basket button which the user can quickly add a product to their basket. 
Product Pages
The product page is similar to the product view page, there are many pages but the only thing that is different is the content.
On the left of the page is an image slideshow, this shows different versions of the product. This is good as it allows the person who is purchasing the product to see more detail. As the product cannot be touched, the buyer will often want to see as many pictures as possible. There are thumbnails of each image available at the bottom of the slideshow, this allows for easy navigation.
On the right of the page is the product information, it lists the name of the product. The average review score and a brief description of the product. Having an average review of a product is important as it allows the buyer to see other people’s opinion.
Underneath that is the option to purchase the device in different colours. This is only available on some products. Underneath that is the quantity the consumer wants to purchase. They can then press the “Add to Basket” button and it will be added to their basket. If it was successful, a toast notification will be displayed in the top right of the screen for 5 seconds. Toast notifications work well for this scenario as they only show for a minimal amount of time and don’t take up a lot of space. The fade in and fade out animation allows the viewer to notice them.
Underneath the product information is the product detail, in a real-world scenario there would be more specifications. Currently, there are only 2 lists which contain the device features and specifications.
There is then a similar product section, this is similar to the featured product section of the homepage. They act as a call to action for customers to see similar products to the one they are viewing.
Shopping Basket
The shopping basket allows customers of The Gadget Shop to see what they are about to purchase, it is the final thing they see before purchasing a product. This means that the web page needs to be at a good standard. The Gadget Store has a good shopping basket as it allows the customer to remove and edit the number of its contents. There is also a control to remove every item inside the basket.
The shopping basket gives information about each product and the total cost of everything. There can be discount codes applied using the textbox in the bottom left. Once the customer is ready to move, the customer can proceed to the checkout by pressing the button in the bottom right.

Checkout Process
The Gadget Store’s checkout process is divided into four parts, the first step is to log in to the website. This is optional, but if a customer is registered then they can save their postal information and credit card information.
The second step is to complete their postal information, the third step is to enter payment information and the fourth step is to review their order. Once they have reviewed their order there is an option to complete and finalise the purchase.
There is a progress bar at the top of each page, this helps the customer as they are able to see how many steps are left. The reason the checkout process is divided into four sections is that so the customer does not get overwhelmed with entering information.
Login Form
The login form is a simple form with the fields E-Mail Address and Password. The customer's E-Mail is used for logins as it saves them having to create a username, which on an E-Commerce has no additional benefits.
The customers are given the choice to register an account if they do not already have one. There is also an option to check out as a guest, this is useful if a customer is going to use a website for only one time.
Postal Address
The postal address is needed so that The Gadget Store can deliver the product they are about to purchase. It asks for the First and Surname of the customer, E-Mail Address, Phone Number and Address information.
In the right column, there is information about what the customer has purchased. It lists the product name, product price and quantity. This is useful to have as a reminder of what is being purchased.
Payment Method
The Gadget Store offers two payment methods, Pay Pal and Credit Card. The two payment options are in accordions and the Credit Card option is the default payment method. This is because more customers prefer to use a Credit Card instead of Pay Pal.
On the right column a different overview is shown, this time it is a table of each cost. As a base price, a payment of £5 is needed for postage. In a real-world E-Commerce system, the customer would be presented with different postage options such as one-day delivery, 1st and 2nd class postage costing different amounts of money.
Review Order
The review order section allows the customer to review their order one last time, it displays the delivery address of the product and the payment method and what card they are using. For security reasons, only the last four numbers of the credit card are shown.
Order Completion
Once the completes the order, they are greeted with a thank you page. The web page contains a unique order number and options to track the package or return to the homepage. The customer is also prompted to use the “Contact Us” page if they have any enquiries or problems with the order.


4.7 [bookmark: _Toc7611054]Usability Testing
The Gadget Shop was tested using two Usability test methods, the system usability scale test (SUS) and the cognitive walkthrough. The SUS test was performed by a group of 10 users, the users had a range of experience with E-Commerce systems ranging from barely any experience to a frequent user of E-Commerce systems. 
The cognitive walkthrough was performed by only myself, as it was performed by myself it meant greater detailer of the website could be tested. There is also the benefit of myself studying User Experience Design at University. Studying the module taught me how to evaluate websites and software.
As there are two versions of the website, each evaluation was performed twice. The same group of users was chosen for the tests.
4.7.1 [bookmark: _Toc7611055]System Usability Scale
Participants of this evaluation were given five tasks to complete on The Gadget Store. They were:
1. Find and purchase the product called Apple iPhone X and add it to your basket.
2. Find the cheapest tablet (using the sort by feature) and add it to your basket.
3. Remove the Apple iPhone X from your basket.
4. What is the total cost of all the items in your basket?
5. Purchase the remaining item in your basket as a guest.
The participants were then asked to rate the general Usability of the website using ten questions, the answers were based on the Likert scale. The ten questions were:
1. I think that I would like to use the website frequently.
2. I found the website to be simple.
3. I thought the website was easy to use.
4. I think that I could use the website without the support of a technical person.
5. I found the various functions in the website were well integrated.
6. I thought there was a lot of consistency on the website.
7. I would imagine that most people would learn to use the website very quickly.
8. I found the website very intuitive.
9. I felt very confident using the website.
10. I could use the website without having to learn anything new.  
Once they have answered the questions, the participants were asked the total price of the items in their basket. This was to ensure that the participants of the survey understood what they were doing.
They were then asked for any comments about the website, this typically doesn’t happen on a System Usability Scale survey, but was added in case there were comments about a specific part of the website.
The results of the survey were inserted into Microsoft Excel. Each result was changed to a number meaning that a “Strongly Disagree” would result in a one and a “Strongly Agree” would result in a five.
An Excel Formula was then used to determine the average of each question. Below a bar chart of the results can be found: 
[image: ]
[bookmark: _Toc7611065]Figure 3 Bar Chart of the System Usability Scale results
The results of the System Usability Scale survey were good, half of the results were five and the other half were four.
In the comment section of the survey, most of the responses were positive. But there was a small number of answers saying that the checkout process of the website too long. This was taken into consideration when creating the improved edition of the website.
4.7.2 [bookmark: _Toc7611056]Cognitive Walkthrough
The Cognitive Walkthrough of The Gadget Store was performed by myself, the cognitive walkthrough focused on three tasks similar to the System Usability Survey. The three tasks were:
· Add a mobile phone to your basket and check the basket
· Remove the iPhone XR from the basket and change the Alcatel 3T 8 quantity to 2
· Purchase the three remaining items in your shopping basket
For each task, there were objectives, for each task around 5-10 objectives were set. For each objective, the following questions had to be answered using a yes or no.
· Will users understand how to start the task?
· Are the controls conspicuous?
· Will users know the control is the correct one?
· Was there feedback to indicate the task was complete or incomplete?
· Were you able to complete the task?
The questions asked are common on cognitive walkthroughs as it allows the test candidate to give as much feedback as possible.
There were only two objectives that failed the cognitive walkthrough, they belonged to Task Two and Task Three. An objective in task two did not update the total price when changing the quantity, this would end up confusing a consumer.
In task three the Pay Pal button was also tested, the image does not look like a button. Therefore, it failed the test, having no clear visible instructions on a button is bad design as the consumer will get confused again.
[bookmark: _Toc7611057]
4.8	Improvements
With the feedback from the cognitive walkthrough and system usability survey analysed, the improvements that were needed to the website could be added. In this chapter of the report, the improvements made to The Gadget Store will be discussed.
Shortening the Checkout Forms
As mentioned in the System Usability Scale survey comments, the length of the checkout process was long. To shorten the length of the checkout process, the form fields were shortened. The following form fields were adjusted:
· First name and Surname changed to Full Name
· Address field automatically completed by entering a postcode and house number
Input Masks to prevent incorrect data
The second improvement was adding input masks to the form, an input mask is when a certain type of character can be inserted into an input field. HTML5 added the ability to add input masks for a certain amount of fields, as a result, the following input fields were assigned input masks.
· Full name field only accepts letters
· E-Mail field requires an @ symbol
· Phone number only accepts numbers
· Credit card number only accepts numbers
· Expiry date only accepts a date
· CVC Number only accepts numbers
This should make entering the form easier as there is less room for errors, allowing customers to complete their purchases quicker.
Security Concerns
The third improvement made to The Gadget Store was to make customers feel more secure. In a real-world example, this would be done using an SSL certificate which adds a green padlock to the web browser. But this was not possible as SSL certificates only work for websites with an actual domain name, which would require the website to be live on the Internet.
As an SSL certificate could not be used, an image was used on the website at the checkout option. The Norton secured logo is commonly used for Credit Card processing as Norton is a trustworthy security company. This will give the customer a sense of security when using the checkout of The Gadget Store.
Privacy Concerns
The fourth improvement to The Gadget Store was suggested by the Baymard Institute[27]. The Baymard Institute says that E-Commerce customers are scared to hand out sensitive information such as mobile phone numbers and E-Mail addresses. They recommend to make the fields optional or to explain why it’s required.
As The Gadget Store uses the E-Mail address of the customer to log into the website it is needed, the company will try and contact the customer using the telephone number provided if there is a problem with their product. 
The improvement made to The Gadget Store forms is that each field that contains sensitive information will have a small explanation attached to it explaining why the information is needed.
Improving the Pay Pal button
As mentioned in the cognitive walkthrough, the task failed due to the Pay Pal button being small and non-intuitive. To fix this problem, the image of the Pay Pal button was changed. Below is a before and after of the images.
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[bookmark: _Toc7611066]Figure 4 Before and after of the Pay Pal button

The image on the left is before the button and the image on the right is the after button. It is clear that the second image is more intuitive to the user and even though it is a small fix. It will improve the Usability of the website as it looks like an actual button. Whereas the first button looks like it is a logo.
Improving quick Add to Cart
This is another task that failed in the cognitive walkthrough, as the task didn’t give the customer any feedback. If a customer does not get any feedback on a system they will think nothing happened, an example of this is progress bars when installing a piece of software.
To solve this error, a toast notification was added similar to the one the product page. It displays the same message and is shown for the same amount of time.
With the improvements added to the website, the website should now pass the cognitive walkthrough and the feedback from the System Usability Scale survey should improve.


[bookmark: _Toc7611058]4.9	Re-testing the website
Once the improvements had been made to the website, the Usability testing methods were re-run. The same candidates were used for the SUS survey. For both surveys, the same tasks and questions were asked.
System Usability Scale Survey
[image: ]
[bookmark: _Toc7611067]Figure 5 Results of the improved version of The Gadget Shop
The graph above shows that the results of the System Usability Scale survey have improved, the majority of the results are now 5 which mean the participants strongly agree with the question.
Before the participants repeated the survey, it was explained that certain things such as a green padlock not being possible due to the nature of the testing environment being not possible. This is to avoid duplicate comments in the survey.
Cognitive Walkthrough
As the website was retested, it passed every task and objective. This was expected as there were only minor corrections that were needed.

5 [bookmark: _Toc7611059]Evaluation
After completing the design and implementation of the website, it was apparent that in order for E-Commerce systems to work well they must have a good Usability standard. If a customer has a poor user experience when using an E-Commerce system, they will not use the website unless they have too. All of the successful E-Commerce systems such as Amazon, Google and E-Bay have all spent a lot of time and money on the Usability of their websites. As a result of this, the customer is often happy and is more than likely to return.
In the literature review, it was discussed that simple errors result in users having a poor user experience. This was apparent with The Gadget Store when testing the website using the cognitive walkthrough. The two errors that were found were minor and if this was a real-world example, it could have benefitted a business greatly. This once again proves the importance of Usability in Website Development.  
The objectives set in order to reach the goal was met, the first objective was met by researching the common Usability errors in E-Commerce systems. There was a numerous amount of errors identified in existing E-Commerce systems, some of them transferred into The Gadget Store. This shows how easy it is for website developers to make mistakes. 
The second objective was achieved by researching different Usability testing methods. The two most suitable testing methods were then chosen. The mock-up website (The Gadget Store) was created and tested using the two test methods. The test methods chosen was a System Usability Survey and Cognitive Walkthrough.
The final objective was completed by improving the existing website, the improvements made were based on research performed in the literature review and feedback from the participants of Usability testing. The improvements made were minor, but they made a big difference to the overall user experience of the website. This was evident in the final set of Usability tests performed.
As the three objectives were completed, the overall project aim was completed. The project successfully researched E-Commerce systems and found common Usability errors. The Usability errors that were found were mostly minor things and could be fixed easily if website developers learned basic Usability testing methods. 
The outcome of the project is what was expected, in order to build a good E-Commerce system that provides a good user experience to customers good Usability is needed. As mentioned previously, the big E-Commerce companies such as Amazon and E-Bay have dedicated teams to work on the Usability of their systems. They thoroughly test the Usability every time something is changed on their website, this is so that they do not upset their customers and potentially lose them. 
Looking back at the project, there would be a number of things that would have been done in a different way. Although these are not important changes, they are still relevant as they would have helped improve the project.
Building a full E-Commerce System
It was apparent that when testing with users, that it would have been best to have a fully functioning E-Commerce system instead of static HTML, CSS and jQuery pages. By having a fully working system, the users could have chosen whether to register for an account or to skip the login. The users also expected every bit of functionality to work, for example, one user said in the comments that they prefer to view products in a horizontal layout instead of a grid layout.
Changing the project
Over the academic year, the original project was changed multiple times. If the project was to be completed again, the project should be thought out properly by myself and not changed. By changing the project, it meant time was wasted as the old work had to be re-created. This also had an effect on motivation as the literature review had to be redone multiple times because of the project topic changing.
More Usability Testing Methods
If the project was to be completed again, an improvement would be to run more Usability tests. There are dozens of test methods that can be performed with or without users, the reason why only two test was performed for this project was due to time constraints. If there was more time, a heuristic evaluation would have been performed. This would have ensured that the User Interface of the website was tested well.
Testing on more people
For more accurate test results, a greater number of people could have been chosen to perform the system usability scale survey on. Although 10 people is a decent amount of people, if there was 15-20 the results would have been better. More feedback would also have been generated meaning the Usability of the website could have been improved further. 
[bookmark: _Toc7611060]6.	Conclusions and Recommendations
In conclusion, E-Commerce systems need good Usability. If an E-Commerce system does not have good Usability, it will frustrate the customers using it. If the customers are frustrated, they will often turn to use another website. This is bad as E-Commerce systems are run by a business, meaning the business will be losing profit.
The Usability issues identified in this report are simple things to fix, the top Usability errors found in this project was:
· Poor form design: Having long and overcomplicated forms meant that customers often will get frustrated, to solve this problem forms should be auto-filled when possible and divided into sections, this gives the customer a sense of accomplishment as they navigate through each step. Unnecessary information should not be stored. This just wastes the customers time when they want to complete the purchase as soon as possible.
· Security Concerns: Nowadays, people are more sensitive to their data. This has led to many customers being uncertain about where to enter their details. To solve this, E-Commerce systems should try to store as little information about a customer as possible. When it is needed for personal details to be stored, a brief explanation for the reasoning should be mentioned. The website should also use SSL (Secure Socket Layers) to ensure the green padlock is next to the website address. This is one of the key things that gives users faith in a website.
The points listed above are some of the reasons for customers leaving an E-Commerce website, the same problems occurred when creating the mockup website. The users that were tested on felt the website was not secure because there was no padlock in the address bar and that the forming process was originally overcomplicated.
Once these problems were fixed, the feedback from the users was a lot more positive. The majority of the questions averaged 5/5 which meant the users strongly agreed.
For the cognitive walkthrough, there were two errors with the mock-up website. The errors were easily fixable and on the second cognitive walkthrough, there were no errors.
For further research, it would be interesting to see how big companies such as Amazon and Microsoft use Usability testing to improve their user experience. As you can tell by their websites, extensive amounts of Usability testing have been done as they are multi-billion dollar companies.
Further research could be to develop The Gadget Shop and turning it into a web application, this would be done using a server side language such as PHP or ASP.NET. The web application would have a working relational database system and the web application would be as close to a real-world E-Commerce system as possible. Instead of Usability testing, the web application could focus on software development testing such as Unit testing.
7. [bookmark: _Toc7611061]Reflection
As a website developer, it was interesting to look at Usability. By completing this project, it has taught me the importance of user experience and how it impacts a business’s customers. It has made myself realise that often in website development Usability is one of the things that are overlooked and as a result, it costs the website developer’s money and time to fix it. But if the website developers took Usability into consideration before creating the website, half of the issues existing would not have happened.
Another thing that surprised me when learning about Usability is how simple the problems are, for example by simplifying forms. This is an easy thing to do and for a website developer, having fewer form fields are easier as there are fewer data to handle.
The amount of Usability testing methods available was also surprising, in the literature review I covered a handful. But there was plenty more available on the Usability Body of Knowledge website. 
It surprised myself at how useful users were when testing a website, the test candidates in the System Usability Scale survey were from different computer experience backgrounds. Some of the candidates were frequent users of computers and E-Commerce systems and some of them had used E-Commerce systems a handful of times. It was pleasing to know during the second test that the majority of the candidates felt comfortable using The Gadget Store.
As a result of this, the next time a website is created by myself. Usability will be considered at a design level rather than at a testing level. It is better to design with Usability in mind instead of at a testing stage, in most cases, it will cost more time and money to redo a system because the Usability of it is poor. 


8. [bookmark: _Toc7611062]References
[1]	“Worldwide Retail E-commerce Sales Will Reach $1.915 Trillion This Year - eMarketer.” [Online]. Available: https://www.emarketer.com/Article/Worldwide-Retail-Ecommerce-Sales-Will-Reach-1915-Trillion-This-Year/1014369. [Accessed: 23-Apr-2019].
[2]	“PayPal Usage Statistics.” [Online]. Available: https://trends.builtwith.com/payment/PayPal. [Accessed: 23-Apr-2019].
[3]	“Digital-and-Mobile-Wallets-2018-Global-Usage-Stats.png (1000×6827).” [Online]. Available: https://www.paymentscardsandmobile.com/wp-content/uploads/2018/11/Digital-and-Mobile-Wallets-2018-Global-Usage-Stats.png. [Accessed: 23-Apr-2019].
[4]	“What is E-commerce? The Story of How E-commerce Started (Video),” Shopify. [Online]. Available: https://www.shopify.com/blog/69521733-proceed-to-checkout-the-unexpected-story-of-how-ecommerce-started. [Accessed: 23-Apr-2019].
[5]	L. DePillis and I. Sherman, “Amazon’s extraordinary evolution: A timeline.” [Online]. Available: https://www.cnn.com/interactive/2018/10/business/amazon-history-timeline/index.html. [Accessed: 23-Apr-2019].
[6]	C. Mercer, “History of PayPal: 1998 to now,” Techworld. [Online]. Available: https://www.techworld.com/picture-gallery/business/history-of-paypal-1998-now-3630386/. [Accessed: 23-Apr-2019].
[7]	“eBay Inc. Reports Fourth Quarter and Full Year 2018 Results and Announces Capital Structure Evolution.” [Online]. Available: https://www.ebayinc.com/stories/news/ebay-q4-2018-results/. [Accessed: 23-Apr-2019].
[8]E-commerce-Retail-Sales.png (1000×743).” [Online]. Available: https://beeketing.com/blog/wp-content/uploads/2018/12/Ecommerce-Retail-Sales.png. [Accessed: 24-Apr-2019].
[9]	“E-commerce Definition - What is E-commerce,” Shopify. [Online]. Available: https://www.shopify.com/encyclopedia/what-is-ecommerce. [Accessed: 12-Feb-2019].
[10]	“E-commerce Definition. What is E-commerce? E-commerce Explained for 2019,” E-commerce Platforms.
[11]	“Jacamo owner mulls closing all stores,” 14-Jun-2018.
[12]	“WooCommerce - eCommerce for WordPress,” WooCommerce. [Online]. Available: https://woocommerce.com/. [Accessed: 23-Apr-2019].
[13]	J. Fox, “3 revelations from 28,000 hours of e-commerce UX research,” Medium, 13-Feb-2018.
[14]	E. Reiss, Usable Usability: Simple Steps for Making Stuff Better, vol. 1, 1 vols. John Wiley & Sons, 2012.
[15]	“Usability 101: Introduction to Usability,” Nielsen Norman Group. [Online]. Available: https://www.nngroup.com/articles/usability-101-introduction-to-usability/. [Accessed: 24-Apr-2019].
[16]	A. S. for P. Affairs, “Usability Testing,” 13-Nov-2013. [Online]. Available: /how-to-and-tools/methods/usability-testing.html. [Accessed: 25-Apr-2019].
[17]	J. Nielsen, “Usability Inspection Methods,” Apr. 1994.
[18]	“Pluralistic Usability Walkthrough | Usability Body of Knowledge.” [Online]. Available: https://www.usabilitybok.org/pluralistic-walkthrough. [Accessed: 25-Apr-2019].
[19]	“Heuristic Evaluation | Usability Body of Knowledge.” [Online]. Available: https://www.usabilitybok.org/heuristic-evaluation. [Accessed: 25-Apr-2019].
[20]	M. H. Blackmon, P. G. Polson, M. Kitajima, and C. Lewis, “Cognitive walkthrough for the web,” in Proceedings of the SIGCHI conference on Human factors in computing systems Changing our world, changing ourselves - CHI ’02, Minneapolis, Minnesota, USA, 2002, p. 463.
[21]	“Remote Evaluation | Usability Body of Knowledge.” [Online]. Available: https://www.usabilitybok.org/remote-evaluation. [Accessed: 25-Apr-2019].
[22]	“MeasuringU: Measuring Usability with the System Usability Scale (SUS).”.
[23]	“E-commerce Usability Improvements,” Nielsen Norman Group. [Online]. Available: https://www.nngroup.com/articles/ecommerce-improvements/. [Accessed: 25-Apr-2019].
[24]	“Ten ways to improve the usability of your e-commerce site.” [Online]. Available: https://www.webcredible.com/blog/ten-ways-improve-usability-your-ecommerce-site/. [Accessed: 25-Apr-2019].
[25]	J. Duckett, HTML & CSS: Design and Build Web Sites. John Wiley & Sons, 2011.
[26]	practical commerce, “How to Choose Colors for your Ecommerce Site,” Practical E-commerce, 09-Apr-2013.
[27]	“Baymard Report - US.pdf.” [Online]. Available: https://pages.payments.amazon.com/rs/846-RQB-314/images/Baymard%20Report%20-%20US.pdf.

image5.png
P PayPal

B v B

Payment il open in new window.





image6.png
ovsea PayPel
* B e 3

Payment il open in new window.





image7.png
o

The Gadget Shop System Usability Survey Results

a1 @ a s s s @ s s a0




image1.jpeg
M Prifysgol Cymru
% Y Drindod Dewi Sant
% University of Wales
Trinity Saint David





image2.png
E-commerce share of total global retail sales from 2015 to 2021

20%
T6%) 17.5%
16%

14%

12%

Share of e-retail sales

10%

8%

6%
2015 2016 2017 2018* 2019* 2020* 2021*

nal Information:
e; eMarketer; 2015 102017

Sources
eMarketer; Website (retailtechnews.com)
© Statista 2018





image3.png
Homepage Mobile Phones

List of Phones

View specific
phone

Checkout

The Gadget Store

Tablets Smart Watches
List of Tablets List of Smart
Watches
View specific tablet

View specific Smart
Watch

Checkout

Checkout

Computers Contact

List of Computers

View specific
Computer

Checkout




image4.png
s

o

The Gadget Shop System Usability Survey Results

a1 @ a s s s @ s s a0




