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[bookmark: _Toc481072737]1. Introduction
Website Usability is a term which is known to be a factor of application quality and refers to the ease of use as well as learnability of a specific application or system from the point of view of the users or consumers. This study provides a detailed account of common usability issues which are present on academic websites. Quantitative and qualitative data gathering methods will be performed to identify potential usability problems. All issues found will be documented in order to highlight their significance to create an appropriate solution. 
All manual and computational methodologies for research, analyses and data collection will be explained to give an understanding of the reliability of data. Known tools and techniques will be used to identify patterns/trends and where necessary, results will be graphically presented to visually aid analyses.  
The overall aim of this study is to design and develop usable and relevant solutions regarding common problems present on academic websites.
[bookmark: _Toc481072738]2. Literature Review
This review of literature section investigates and discusses different concepts, patterns and usability testing methods. Section 2.1 (Usability, Guidelines and Heuristics) looks at usability guidelines and heuristics aimed to increase usability of a web page. Section 2.2 (Usability Testing Methods) looks at various testing methods used to measure usability on a website, and which methods are the most effective to use. Finally, section 2.3 (Design Patterns) studies a range of various common design patterns used in the web today, it looks are previous work and the effect that correctly applied using design patterns.
[bookmark: _Toc481072739]2.1 Usability, Guidelines and Heuristics
Usability is the term that was created in the early eighties to replace the term “user friendly”. Per N. Bevan [1], the reason for this was because the term “user friendly” was regarded to be somewhat vague and carried a subjective definition, the meaning was not clear. Despite being created to replace an unclear term, the term “usability” has itself almost become as unclear as its predecessor, there is still no concrete definition for the term, only interpretations and recommendations.
[bookmark: _Toc481072740]2.1.1 What Defines Website Usability?
Website Usability is a term which is known to be a factor of application quality. Usability refers to the ease of use as well as learnability of a specific application or system from the point of view of the users or consumers. There are multiple definitions of usability standards that differ per the approach and models that they are based on [2].
[bookmark: _Toc481072741]2.1.1.1 Nielsen’s Usability Definition
Over the years, many studies have aimed to conclude a thorough set of universal heuristics to apply to websites to increase their usability. Jakob Nielsen defines usability in just five attributes [3] which are listed and below. 
	Learnability
	How easy is it for users to complete basic tasks, the first time they encounter the design of the website?

	Efficiency
	Once a user is comfortable with the design of the website, how quickly are they able to perform tasks?

	Memorability
	When a user returns to the website design, are they able to re-establish proficiency in an orderly fashion?

	Errors
	How many errors do users make, how severe are the errors and are they able to easily recover from them?

	Satisfaction
	How pleasant is it to use the design of the website?



In his book, Multimedia and Hypertext – The Internet and Beyond [4], Nielsen expands on these points, recommending guidelines to meet his definition of Web Usability, seen below.
	Learnability
	The website itself should be easy to learn. Users should be able to quickly understand the most basic commands as well as navigation options and use them to gather wanted information. When a user enters an information base, they must be able to understand the landing page and how to browse from it. Users visiting an educational or entertainment website should be able to learn something or enjoy their session without having to learn the entire website structure.

	Efficiency
	Users should be able to find a certain piece of information they are searching for, or quickly discover that it not on the website. When visiting an educational website, users should learn facts or concepts that are most relevant without having to go through irrelevant content or information that they already know.

	Memorability
	After not using the website for a period, the user should have no problem remembering how to use and navigate the website as well as remembering special conventions, links and anchors.

	Errors
	Users should never be taken to a page that is irrelevant to the link text or description that they clicked. If a user follows a link to a broken page or irrelevant page it should be easy for them to return to their previous location.

	Satisfaction
	Users should prefer to use the website in question over alternative solutions. Users should not get frustrated or disappointed when using the website and should feel in control and can use the system freely rather than being constrained.



[bookmark: _Toc481072742]2.1.1.2 ISO Standard Definition
The ISO 9241 is an international standard made up of numerous parts that covers aspects of users working with computers. Part 11 of this standard focuses on the guidance on usability to support user centred design, but does not make specific recommendations in terms of application elements. The standard defines usability as the “Extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use” [5]. 
[image: Untitled Diagram]
Figure adapted from ISO 9241-11 p3 [6]
The terms used in the framework are defined as below:
· Effectiveness - The accuracy and completeness with which users achieve specified goals.
· Efficiency - The resources expended in relation to the accuracy and completeness with which users achieve goals.
· Satisfaction - Freedom from discomfort, and positive attitude to the use of the product.
· Context of use - Characteristics of the users, tasks and the organizational and physical environments.
· Goal - Intended outcome.
Despite ISO 9241-11 being recognised as an international standard for usability, Nielsen’s approach to usability [2] is more widely used across the web.
[bookmark: _Toc481072743]2.1.2 Usability of Academic Websites
Usability of an academic website is a very important factor to be taken into consideration when designing a website. An academic website is fundamentally aimed at students be it current, past or future; therefore, content must be conveyed and arranged appropriately while taking the ease of use into account, failure to do so may discourage users from applying for a course and progressing further on the website in question.  
[bookmark: _Toc481072744]2.1.3 Usability Heuristics
Measuring usability can prove difficult, and wholly depends on the experience of the inspector.  Because usability cannot simply be measured and may be skewed or have varied results when being evaluated, usability heuristics were developed to support these inspections and evaluations. Heuristics were developed to solve a problem more quickly and more efficiently than other classic methods which may be too slow or lose the evaluators attention. Heuristics have been developed at a universal level, but some heuristics may apply more than others; for instance, a social media website may not be developed in the same way as a shopping website, therefore various heuristics regarding different site purposes have been developed, preventing developers from the more widely known usability issues.
[bookmark: _Toc481072745]2.1.3.1 Nielsen’s Universal Heuristics
Nielsen’s developed set of ten Universal Heuristics are presented in the table below. These heuristics were originally developed by Jakob Nielsen and Rolf Molich for User Interface design [7]. 
	Visibility of system status
	The system should always keep users informed about what is going on, through appropriate feedback within reasonable time.

	Match between system and the real world
	The system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order.

	User control and freedom
	Users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo and redo.

	Consistency and standards
	Users should not have to wonder whether different words, situations, or actions mean the same thing. 

	Error prevention
	Even better than good error messages is a careful design which prevents a problem from occurring in the first place. Either eliminate error-prone conditions or check for them and present users with a confirmation option before they commit to the action.

	Recognition rather than recall
	Minimize the user's memory load by making objects, actions, and options visible. The user should not have to remember information from one part of the dialogue to another. Instructions for use of the system should be visible or easily retrievable whenever appropriate.

	Flexibility and efficiency of use
	Accelerators -- unseen by the novice user -- may often speed up the interaction for the expert user such that the system can cater to both inexperienced and experienced users. Allow users to tailor frequent actions.

	Aesthetic and minimalist design
	Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the relevant units of information and diminishes their relative visibility.

	Help users recognize, diagnose, and recover from errors
	Error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively suggest a solution.

	Help and documentation
	Even though it is better if the system can be used without documentation, it may be necessary to provide help and documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be carried out, and not be too large.



[bookmark: _Toc481072746]2.1.3.2 Educational Usability Heuristics
In a report by A. E. Vosylius [8], Educational Usability Attributes and Heuristics are mentioned in the form of an Educational website, where people will actively learn, these are presented in a table below.
	Perspectives
	Heuristics

	User
	Supports modifications and shows the
progress of evaluation.

	
	Supports user tasks and avoids difficult
concepts

	
	Feedback and support services

	
	Easy to remember

	Motivational Factors
	Support learner curiosity

	
	Learning content design and attractive screen design

	
	Motivation to learn

	Content information and process orientation
	Relevant, correct and adequate information

	
	Reliability and validity

	
	Privacy and security

	Learning process
	Assessment

	
	Interactivity

	
	Evocation of mental images of learner

	
	Resources

	
	Learning management

	
	Learnability

	Design and media usability
	Multimedia representations

	
	Accessibility and compatibility of hardware devices

	
	Functionality

	
	Navigation and visual clarity


 
Despite these heuristics created by A. E. Vosylius are targetted towards a website where users will actively learn, many of the heuristics still apply and are relevant to academic websites. In short, Vosylius recognises that an educational website is to inform the user, therefore it is vital that the design is clear, content is accessible, the website is easy to learn and provides relevant content.
[bookmark: _Toc481072747]2.1.3.2 Sloane’s Navigational Guidelines
Sloane recognised that educational and academic websites were becoming increasingly prevalent and conducted a study to identify common usability issues with navigation, which resulted in the creation of his form of navigational guidelines specifically targeted towards educational websites. These guidelines are presented below.
	Attribute
	Guideline

	Consistent navigation bar
	Navigation bar needs to be present on each page, maintaining position and appearance. Users should be able to easily navigate.

	Clear hierarchical order
	If a hierarchical order is needed it should be clear and allow the user to move deeper into the website and return to the homepage.

	Visible search function
	Search function should be preferably in the upper right corner of each page; users should not have to spend considerate time searching for information.

	Visual cues
	When icons are used to represent multimedia content, users are more likely to find and view this content.

	Fewer distractions
	Have short and snappy text, limit unnecessary graphics and animation. Distractions can cause confusion.

	Use clear hyperlinks
	Hyperlinks should be consistent, variable formatting makes content a lot harder to read and could cause strain on the user.



[bookmark: _Toc481072748]2.2 Usability Testing Methods
Usability testing is a method of gathering data regarding how a user uses a website or set of features. Users are selected to undergo a set of various tasks that are aimed to uncover usability issues, as well as some insight as to how they are to be resolved. To perform a more thorough investigation, most studies make use of a combination of various usability testing method. Using various methods for usability testing allows the discovering of problems present on the website, they do however not provide guidelines or approaches to resolve the found problems. In order to complete a successful usability evaluation, both usability problems and potential solutions must be taken into account [9].
[bookmark: _Toc481072749]2.2.1 Card Sorting
Card sorting is a method which was developed by psychologists as a way of studying how people organise and categorise items [10] and is now used as a method of usability testing that allows potential users to help design and develop the information architecture of a website. In a typical card sorting session, participants organise different topics into different categories. Users expectations must be considered when designing a website, and card sorting helps to do just that. Card sorting is typically used for and can help build the structure of a website, decide what content to place on various pages, and develop website navigation.
Card sorting is usually categorised into two techniques; open card sorting, and closed card sorting which are defined below.
Open card sorting means that study participants, are asked to organise topics into groups that make sense to them, and then name the groups that they are sorted into. The closed card sorting approach means the opposite, the user is asked to organise topics into predefined groups. The main disadvantage to a close card sort is that participants may feel restricted [11].
With the use of both open and closed card sorting, a technique named the ‘hybrid card sort’ can be used. The hybrid card sort allowed participants to sort topics into predefined groups, but also gives them the freedom of creating more groups if they feel that others do not make sense to them. This method could give a great insight as to how users think, and how complex or simple they like content to be.
[bookmark: _Toc481072750]2.2.2 Eye Tracking
Eye tracking hardware is used to record images of the eye via head-mounted or remote devices. Head mounted devices give the advantage over remote devices as they can track head movements, however this could be a disadvantage depending on the application as the user will be aware and therefore could be invasive. Remote devices are popular for website usability testing as head movement is not typically required to be recorded due to the small focus area, however head movement of the user could cause the device to become uncalibrated [12]. 
Eye tracking provides great insight to where the user is focuses as well as the motion of the user’s gaze. Using eye tracking technology, a study can typically find:
· Where the user is looking
· How long they are looking at an area for
· How their focus moves from element to element on a page
· What elements a user misses on a page
· How they are navigating the page
· How sizing, colour and placement affect the user’s attention
Once enough data has been gathered from an eye tracking session, data can be generated into a form of visible analysis, this usually takes the form of a heat map or a saccade pathway.
Heat maps
Heat map analysis is a way to visually represent where a user has gazed and for how long they gazed at that certain point. User concentration and gaze length are indicated by a colour overlay from blue to red, blue meaning less focus and red meaning longer. 
[image: https://monetizepros.com/wp-content/uploads/2014/08/Heatmap-Eye.jpg]
2.2.2.1 Visual Representation of Heat Map 

Saccade Pathways
Tracking of the eye movement between areas of focus is typically analysed with the use of saccade pathways. Saccade pathways are constructed by a series of lines and numbered circles. Lines represent the movement and the numbered circles represent the order of areas of focus.
[image: https://www.usability.gov/sites/default/files/images/eye-tracking-full-option1.jpg]
2.2.2.2 Visual Representation of Saccade Pathway

[bookmark: _Toc481072751]2.2.3 Focus Groups
Focus groups are a moderated form of discussion which usually involves five to ten participants. By using a focus group, the moderator can learn about users’ points of views, opinions, desires and reactions to concepts and designs. 
Jakob Nielsen mentions in his report ‘the use and misuse of focus groups’ [13] that focus groups are a somewhat informal technique that allows the moderator to assess user needs and feelings before and after designs are implemented. Nielsen goes on to mention that focus groups bring out reactions, ideas and organisational issues but fails to give feedback about how exactly a user completes a task. This is because focus groups only assess what a user says they do, rather than what they do, therefore it is important to observe users using a system too using a combination of techniques.
The benefits of a using a focus group to collect data include [14]:
· Relatively fast, cheap and easy to assemble with rapid feedback from users.
· People can build on one another's responses and come up with ideas they might not have thought of in a one-on-one interview.
· Good for getting rich data in participants' own words and developing deeper insights.
· Generates product possibilities that stakeholders may have missed.
Focus groups and contextual interviews should not be seen as the technique for usability testing. Focus groups allow users to talk to each other, often bouncing ideas off one another, but do not actually allow the moderator to verify this information, contextual interviews however allow the moderator to see how users act when completing a task [15].
[bookmark: _Toc481072752]2.2.4 Observation
Observation is a method used to measure the usability of a product. Data obtained by this method is obtained by observing the users’ experience of a product. When performing usability tests, effectiveness, efficiency and satisfaction are considered, but sometimes the users’ reactions, emotions and thought process are often overlooked, observation is a technique that allows us to capture these overlooked attributes. 
The observation usability testing method often takes place with a moderator present, to capture thought processes and to answer any questions the user may have, this is known as the direct approach, if the moderator is not present the technique is known as the indirect approach. Along with moderator interaction, devices such as video recorders and/or microphones are often used to capture how a user is interacting and navigating the product. Recording of the user testing allows a deeper analysis into how the product is used and allows factors such as; facial expressions, body language, keyboard and mouse movements to be tracked. 
The direct observation approach allows the moderator to focus attention specifics areas of detail. One of the main drawbacks of the direct approach is that users may feel under pressure, therefore altering their behaviour as well as some results. In this case, the relationship with the user must be considered and the moderator should interact with the user on a personal level, making them feel more calm. On the other hand, the indirect approach may allow problems that would often go unnoticed to be discovered as the users will feel less pressure and not worrying about their actions as much. This approach is extremely useful for things such as computer games, and small large scale applications.
Observational usability testing has been proven by multiple research papers to be one of the most effective techniques for usability testing [16]. 
[bookmark: _Toc481072753]2.2.5 SUS Questionnaire
The System Usability Scale (SUS) was developed by John Brooke in 1986 [17] and is a method to quickly and reliably measure the usability of a product. The System Usability Scale consists of 10 questions with five responses available to participants, these responses range from strongly agree to strongly disagree. 
The System Usability Scale (SUS) Questions: 
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system were well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get going with this system.
Results from the System Usability Scale can be used to predict the success of a product once it has been released to its target market. Interpreting scores can be quite a complex task with the SUS scoring system. Scores from each question are converted as a new number, added together and multiplied by 2.5 to convert original scores of 0-40 to 0-100. Previous research suggests that a System Usability Scale score of 68 would be considered above average, and anything below 68 is below average [18]. 
[bookmark: _Toc481072754]2.3 Design Patterns
UI-Patterns describe design patterns as recurring solutions which solve common design problems. Design patterns are standard reference points for the user interface designer. In this section, some common user interface design patterns will be explored.
[bookmark: _Toc481072755]2.3.1 Three Click Rule
The three click rule is an unofficial guideline/pattern used in web design which means states that once a user has accessed a website, they should be able to obtain the information that they intended on finding within three clicks. The idea behind the three click rule is that users will become to feel frustrated with the website and leave if they must click many times to obtain the information that were looking for. 
Despite usability experts following the unofficial rule for several years, it came under fire being dubbed as a myth, resulting in other usability experts to test the three click rule. As it turns out, the results were very interesting, concluding that if users do not need to think about clicking, they will not mind clicking a few more times to find the information.
User Interface Engineering [19] found that there was not anymore likelihood that a user would quit after 3 clicks than after 12 clicks. When comparing the successful tasks to the unsuccessful tasks, no difference was found. 

[image: Graph Entitled Clicks To Completion]
2.3.1.1 Number of clicks to completion.
From the three click guideline, it would be expected to see clicks ending at around three clicks. However, from the graph above it is clear that 80% of users click around 15 times before the task is completed, in this case this study shows that the number of clicks does not necessarily result in success or failure.
The three click rule came with the attribute that users would get more frustrated the more they click to complete a task. UIE [19] studied the satisfaction level of users by task length, shown in graph below.
[image: Graph Entitled Disatisfaction By Task Length]
2.3.1.2 Dissatisfaction by Task Length.
The study from UIE shows that from the graph above, users were not any more satisfied with a shorter task length, therefore the satisfaction of users does not depend on the number of clicks it takes to complete a task.
Following from the User Interface Engineering’s report, Jakob Nielsen [20] performed a series of usability tests which found that the user’s ability to find products on an ecommerce increased by 600% once the design was altered so that products were four clicks away rather than three. 
From the studied reports, the user’s frustration is not increased the more the user clicks to find a piece of information. However, this is because the user is following a trail of information. Once the user finds the information, they are satisfied, and if they are unable to find it, they are dissatisfied. Therefore, the three click rule may still be a good principle to follow, or make information accessible with the least number of clicks. This will ensure that users do not have to click as many times to find a piece of information, and their chance to find it also increases if a trail or related content is present.

[bookmark: _Toc481072756]2.3.2 Grid of Equals
The grid of equals is a design pattern that allows content to be arranged in a grid pattern. The grid itself should follow a common styling and background images should be similar or have a similar consistency. 
Grid of equals pattern should be applied when a page has similar areas of importance. The grid layout itself gives users the impression that each item is equally important as each grid box is the same size and has similar styling. These common techniques when used correctly will provide an attractive grid layout which is ordered, neat and appealing to the user [21]. 
[image: http://designinginterfaces.com/wp-content/images/grid-of-equals-nike.png]
2.3.2.1 Grid of Equals Design Pattern.
[bookmark: _Toc481072757]2.3.3 Scanning Patterns
Scanning is the act of reading or looking at a product quickly to find specific information or content. Scanning also suggests that while the user is scanning for content, they are subconsciously absorbing information which they may remember later or realise quickly that they have found the content that they are in search of.
Scanning patterns are often overlooked by website designers, and can be exploited in such a way that the user is drawn into looking at key content that they would not usually be aware of. Two of the most common scanning patterns are the F-Pattern and the Z-Pattern which are discussed and demonstrated below.
F-Pattern
In an eye tracking study published by Nielsen Norman Group [22], hundreds of users were asked to look at thousands of website pages. The result of the study found that the main reading behaviour for each user was consistent and that the reading pattern resembled an ‘F’ shape. These recordings can be seen below.

[image: Eyetracking heatmaps with 3 different examples of the F-pattern for reading web pages]
2.3.3.1 Heatmaps from user eye tracking studies of three websites. The areas where users looked the most are coloured red; the yellow areas indicate fewer views, followed by the least-viewed blue areas. Grey areas didn't attract any fixations.
Following from the Nielsen Norman Group study [22] it is clear that the heatmap consists of the following patterns:
· Users first read horizontally from left to right, forming the top of the ‘F’.
· Users move further down the page and read in again in another horizontal movement which typically covers a smaller area than the previous, forming the second bar on the ‘F’.
· Lastly, users scan smaller chunks of content on the left side in a vertical fashion, forming the stem of the ‘F’.
By looking at the heatmaps (2.2.6.3.1), the downfalls of the F-Shaped is clear, which shows the importance of following various guidelines across the web. Some limitations and findings are listing below.
· Users will not read text-heavy content. Reading heavy content can be an exhausting process for the user, and typically most users will not read every piece of text on the screen.
· The top of the F-Shaped pattern is the most important. The first section of the ‘F’ should include any important information, as users will typically read more of the top of the content, than towards the bottom.
· Keywords are a must. To capture the attention of the user as they are moving down the content area, reading less and less, it is crucial that large descriptive headings are used to regain the withering attention of the users. Nielsen found that users will much often read the third word, rather than the first [22].
Z-Pattern
Like the F-Shaped pattern, the Z-Pattern follows the shape of a ‘Z’. Users generally read from the top left and move horizontally to the top right, diagonally to the bottom left and finishing with another horizontal move to the right [23].
Information wished to be perceived by the user is strategically placed along the path of the ‘Z’.
[image: Z-pattern layout]
2.3.3.2 Z-Shaped Scan Pattern
The Z-Pattern is best used for minimalist designs with a small amount of information that needs to be seen. 
Gutenberg Pattern
The Gutenberg pattern is a pattern that the eye moves through content. Similarly, to the Z-Pattern, the Gutenberg pattern takes into consideration the importance of content, which is divided into four blocks which are listed and illustrated below.
· Primary optical area, top left.
· Strong fallow area, top right.
· Weak fallow area, bottom left.
· Terminal area, bottom right.
[image: Gutenberg Diagram]
2.3.3.3 Gutenberg Pattern
The Gutenberg pattern suggests that the eye will scan across the web page and that each series of horizontal movements will start further from the left of the page, moving closer to the right. The main objective of the Gutenberg pattern is to move from the primary optical area to the terminal area, which is also known as the call-to-action area. 
[bookmark: _Toc481072758]2.4 Summary
To summarise, the review of literature section has investigated and discussed various factors to increase the usability and user experience of a website. 
From section 2.1 (Usability, Guidelines and Heuristics) Nielsen’s Universal Heuristics outline important heuristics to follow to achieve the framework of a usable website. Sloane’s navigational heuristics are also a great addition to usability and defines specific heuristics for navigation and where users expect to see information. 
Section 2.2 (Usability Testing Methods) investigates the various methods of capturing user data such as how they use a website and their emotional path to complete a task. This section also emphasises that it is important to use various methods combined to highlight and obtain a good sense of usability problems that are present on a website. 
Section 2.3 (Design Patterns) takes a closer look at how users use a website in regards to page layout. In this section, a few design patterns are discussed along with the psychology and reasoning behind them. This section includes important usability studies such as the importance and effect of the three click rule as well as the scan patterns of the user, and how to exploit the users scan path to achieve the main aim of the web section or call-to-action. 


[bookmark: _Toc481072759]3. Research & Methodology
To find common usability issues with academic websites, two current academic websites were selected to be thoroughly studied. The two main websites studied were Cardiff University, and University of South Wales. Each website was evaluated and tested using a range of methods to find common usability issues between the two websites. This section will discuss which methods were used to test the selected websites as well as the results and problems found.
[bookmark: _Toc481072760]3.1 Research Philosophy
The research methodology approach taken in this study is pragmatism. The overall objective of finding common usability issues across academic websites is gathered with the use of both scientific methods as well as studying user emotions and more. In turn, this approach will consider and generate both quantitative and quantitative data [24], [25] which is why the pragmatism approach is best suited.
Pragmatism holds the advantage of taking a series of various quantitative and qualitative information into account. “Tashakkori and Teddlie (1998) contend that pragmatism is intuitively appealing, largely because it avoids the researcher engaging in what they see as rather pointless debates about such concepts as truth and reality. In their view you should ‘study what interests you and is of value to you, study in the different ways in which you deem appropriate, and use the results in ways that can bring about positive consequences within your value system.’” [26]. 
[bookmark: _Toc481072761]3.2 Research Approach
Inductive
The research approach taken to find common usability issues with academic websites is the inductive method, also known as the bottom up method. The inductive approach considers that there is no initial inclination for research focus, which is decided once observations have been concluded.  The inductive approach consists of the following procedure. 
Saunders, M [27] states that “this approach aims to generate meanings from the data set collected in order to identify patterns and relationships to build a theory; however, inductive approach does not prevent the researcher from using existing theory to formulate the research question to be explored”.
· Observation – Detailed observations are made using various methods to uncover problem areas.
· Pattern – From the observations made, the researcher can analyse common patterns, which in the case of this study, would highlight common usability problems.
· Theory – Taking the observations and patterns found into consideration, a theory can be made. Once the theory has been made, the researcher then has enough data to conclude their research. 
One of the main strengths of the inductive research approach is that the reasoning is displayed in the probability results.
The main disadvantage with the inductive approach is that it can be limited. Because results are discovered by analysing patterns, those results stand correct until proven wrong, results can be changed depending on many different factors, such as environment, language barriers [28]. To counter this limitation with the approach it is important that tests carried out are by appropriate users with the same testing conditions.
Quantitative and Qualitative Data
Adhering to the pragmatic philosophy approach both quantitative and qualitative research approaches are both considered.
Quantitative research can be used and obtained to investigate factors such as feelings, opinions and views on subject matters. Quantitative data extraction is most effective where a reasonable number of subjects are available to take part in quantitative testing. Qualitative research on the other hand is a type of scientific research that consists of a study which aims to answer a question, use predefined methods to answer that question, and uncover results that were not determined in advance and/or that could be used outside of the study area. In short, quantitative research outputs numbers and is measurable, and qualitative research outputs immeasurable data, but can still be described. 
[bookmark: _Toc481072762]3.3 Research Strategies
Case Study Method
For the study in question, the case study method will be one of the research strategies used to examine common flaws within the two websites. Case studies enable the researcher to explore and investigate real-life usage [29] and is defined by Yin [30] as “an empirical inquiry that investigates a contemporary phenomenon within its real-life context; when the boundaries between phenomenon and context are not clearly evident; and in which multiple sources of evidence are used.”
Grounded Theory
Grounded theory is another research strategy to be used as part of this study. Grounded theory is a qualitative methodology which works well alongside the inductive approach, where patterns are derived from the data for the study [31]. 
Data collection methods in the grounded theory strategy include interviews which rely on open ended questions, observational methods, and focus groups which will likely be used for this study.
Survey Research
Alongside the case study method and grounded theory, survey research will also be used. Survey research is used "to answer questions that have been raised, to solve problems that have been posed or observed, to assess needs and set goals, to determine whether or not specific objectives have been met, to establish baselines against which future comparisons can be made, to analyze trends across time, and generally, to describe what exists, in what amount, and in what context.” [32].
Survey research is very effective and can gather information from a large sample. However, it is important to realise that surveys only provide an estimate and not exact measurements. One downside to survey research is the fact that participants may encounter difficulty then trying to assess their own experiences, which is one of reasons that various testing methods will take place to ensure a somewhat reliable result [33].
[bookmark: _Toc481072763]3.4 Time Horizons
For this study, the longitudinal study method will be used. In the longitudinal study, researchers do not interfere with subjects of make intentions known that their progress is specifically being tracked for site usage or the nature of the study, as this could alter behaviour. The longitudinal study consists of multiple observations of the same subjects over a period.
 The main benefit that the longitudinal model comes with, is that the researcher is able to detect developments as well as changes in the user [34].
[bookmark: _Toc481072764]3.5 Data Collection and Analysis
For this study, primary and secondary data will be used to analyse and find common usability issues with academic websites. 
Primary data will be gathered from all usability testing which has taken place during tests on the chosen academic websites. The main benefit from using primary data is that the data was purposely collected for the study.
Secondary data will also be used to conclude common issues found from the study. Secondary data such as guidelines will be extremely useful to evaluate the usability of a website and comes at an advantage that it saves time as the information has already conducted by other researchers.
[bookmark: _Toc481072765]3.6 Research and Usability Testing of Academic Websites
This section showcases usability testing methods used on the academic websites of Cardiff University and University of South Wales to find common usability problems of academic websites. This section also discusses the results found on the websites in question in both quantitative and qualitative aspects.
[bookmark: _Toc481072766]3.6.1 Eye Tracking
The first method of usability testing performed on each of the academic websites was the eye tracking. The reasoning behind eye tracking being chosen as the first method of testing was because users were unaware of the aesthetics of the website as no other tests have previously been performed on them, therefore their first gaze at the website will tell how the average user scans content on the websites in question and if any patterns can be found from this data.
Each task was performed by five users, and their average results combined into one image.
Eye Tracking tests were performed using an eye tracking device known as The Eye Tribe which is pictured below. 
[image: Image result for the eye tribe]
3.6.1.1 The Eye Tribe Device


[bookmark: _Toc481072767]3.6.1.1 Cardiff University
Saccade Plot

3.6.1.1.1 – Cardiff University Saccade Plot
Looking at the saccade plot of the Cardiff University website above, fixation spots are clear, and it is apparent where users paused to look at the content. Studying the results above, the university logo and search bar seemed most popular with fixations, however the upper navigation menu does not seem too have much attention drawn to it, we can further see this in the heatmap and content scan images below.

Heatmap

3.6.1.1.2 – Cardiff University Heatmap
The heat map illustration represents the where users concentrated their gaze, as well as how long they gazed at a point. Comparing the heatmap image with the saccade plot, the upper navigation section does not seem to be drawing much attention to it. Looking at the heatmap, the most popular elements appear to be the logo, search bar, main heading, and find a course section.  

Content Scan Path

3.6.1.1.3 – Cardiff University Content Scan Path
Using data from the saccade fixations and pathways, a content scan path has been generated for the Cardiff University website. It can clearly be seen that the website does not follow a concise scan pattern, which could result in hindering the user when they are searching for information. The upper navigation bar is not causing the user to draw their attention to it and is one of the last elements that they are aware of. 


[bookmark: _Toc481072768]3.6.1.2 University of South Wales
Saccade Plot

3.6.1.2.1 – University of South Wales Saccade Plot
Looking at the saccade plot for the University of South Wales website homepage, each main element seems to be noticed or at least fixated on at least once. No problems seem to be present here.


Heatmap

3.6.1.2.2 – University of South Wales Heatmap
The heatmap illustration for University of South Wales shows that there are no major issues with the user gaze and fixation points, each element seems to be noticed, in what order is made clear in the scan path image. However, similarly to the Cardiff heat map, the navigation bar seems to be the element that grabs the least attention, joined by the search function present on this illustration.


Scan Path

3.6.1.2.3 – University of South Wales Content Scan Path
Using data gathered from fixations and pathways, a content scan path has been generated. Similarly, to the Cardiff website, University of South Wales does not follow a scan pattern and the two most important elements on the website are the ones mostly last to be seen, in this case the navigation bar and the course search function.
[bookmark: _Toc481072769]3.6.1.3 Common Problems
Comparing the two eye-tracking studies for Cardiff University and University of South Wales has concluded that a few common issues have been highlighted on both websites.
· Scan patterns have not been considered.
· Course search functions are not very easy to find.
· Navigation menus are difficult to find.
· Global search is somewhat unclear.


[bookmark: _Toc481072770]3.6.2 Navigation Observation Test
To obtain an acceptable understanding of how each user navigates each academic website in question. Users were given twelve questions to complete in a controlled environment with their mouse clicks and time per task being recorded. In this test, the direct approach (2.2.4) was used, as it allows the moderator to focus on specific areas of detail, in this instance, timing and mouse click amount.
[bookmark: _Toc481072771]3.6.2.1 Cardiff University
Each user was given twelve tasks to attempt to complete which included the questions below.
1. How to apply for a dyslexia assessment
2. The entrance requirements for the BA in Politics & Welsh
3. The email address of Professor Daniel Kelly
4. The location of the Birt Acres Room
5. The university timeline
6. Instructions for how to reach the Heath Park Campus by public transport
7. Availability of car parking at the Cathay Campus
8. Cost of accommodation
9. The semester dates for the next academic year
10. Access the main university library catalogue
11. Identify the Head of School of Physics & Astronomy
12. Contact details for the Press Officer







The results for the questions above were the following:
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3.6.2.1.1 Cardiff University Task Success Rate
Issues raised:
· Tabs do not return to default state on page refresh. Could cause disorientation to the user as they may not be able to find previously seen information easily.
· Incredibly difficult to find Birt Acres lecture theatre, if the user has no knowledge of knowing which building it is in.
· Difficult to find how to get to a campus via public transport, 71% of users expected to find this information in the student life section as the address is available on that page.
· Like the issue above, it can be quite difficult to find car parking information for students as they will expect to see this information in the campus section of student life. Instead it is nested in the visit us section, located in the footer.
· Semester dates are located under public information > corporate information. Task had a zero percent success rate as users would not think to look there and each time were searching in the student life section.
· Students and Staff filter buttons (Website, Library, and Staff) seem to be disconnected from the search box. Search is limited, especially if the user is unaware of the persons first name.
· Website sometimes does not make use of width or height attributes, making text jump around the page. Could disorient the user.
[bookmark: _Toc481072772]3.6.2.2 University of South Wales
Like the questions asked to users for the Cardiff University observation test, each participant was asked twelve questions when navigating University of South Wales website.
1. How to apply for a dyslexia assessment
2. The entrance requirements for the LLB in Law
3. The email address of David Lewis of IT services
1. 4: The location of room TRH228
4. The university timeline
5. Instructions for how to reach the Newport City Campus by public transport
6. Availability of car parking at the Glyntaff Campus
7. Cost of accommodation
8. The semester dates for the next academic year
9. Access the FINDit library catalogue
10. Identify the Head of School of Art & Design
11. Contact details for the Press Officer


Following the questions asked, the results for University of South Wales was the following:
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Issue raised:
· Incredibly difficult to find the location of a room. Only one user could find a room with a time of 2 minutes.
· Visitor car parking information is not in the location information section, where most users expect it to be.
· Each page does not have an apparent “Home” link, which means users will be unable to return to the homepage. Inconsistent menu and ‘International students’ has its own navigation appearing to be part of the website.
· Website sometimes does not make use of width or height attributes, making text jump around the page. Could disorient the user.
· Difficult to find where rooms are located. 81% of users failed at this task as “Find a room” service is a simple link.
· Proved to be difficult to find a specific staff member without knowing a name. When looking for a staff member. Their name and role are not separated well and are not defined.
· When finding a course, section expands but does not make apparent that it can be collapsed again. Also, a lot of information is displayed in the collapsible sections which goes against the collapsible design pattern.
[bookmark: _Toc481072773]3.6.2.3 Common Problems
Comparing the navigation observation usability tests for Cardiff University and University of South Wales, the following common issues were found to be present.
· Difficult to find the location of a room.
· Car Parking information is hidden too deep, does not have an information trail.
· Frequent complaints that navigation items are not in their expected locations.
	
	Completion (Sec)
	Completion (Clicks)
	Failure (Sec)
	Failure (Clicks)

	Cardiff Uni
	74s
	6
	138s
	11

	Uni of SW
	53s
	6
	98s
	12



It is clear by looking at the results above that there is significant correlation between the task success and failure results. This observational usability test discovered that users will not tend to get frustrated and quit until they get to around 12 clicks which was suggested by Usability Interface Engineering [19].
[bookmark: _Toc481072774]3.6.3 System Usability Scale Questionnaire (SUS)
To further investigate the usability of both Cardiff University and University of South Wales websites, the system usability scale was used to gather research data and obtain a score to compare to the implementation further in the study. The SUS consists of 10 questions (2.2.5) and aim to provide a reliable ‘quick and dirty’ usability score. This will give an easy understanding of what users thought when using the websites and provide a reliable measurement of usability.
To interpret a SUS score for each website, the following steps should be taken
· “For odd items: subtract one from the user response.
· For even-numbered items: subtract the user responses from 5
· This scales all values from 0 to 4 (with four being the most positive response).
· Add up the converted responses for each user and multiply that total by 2.5. This converts the range of possible values from 0 to 100 instead of from 0 to 40.” [35].
[bookmark: _Toc481072775]3.6.3.1 Cardiff University
SUS score: 50.5 (percentile: 14%, which corresponds to the following letter grade: F)
Learnability: 70 (Q4 and 10)
Usability: 45.6 (Q1-3,5-9)
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	SUS
	Usability
	Learnability

	4
	4
	3
	2
	3
	4
	3
	5
	2
	3
	42.5
	37.5
	62.5

	3
	4
	3
	2
	2
	5
	3
	4
	3
	3
	40.0
	34.4
	62.5

	4
	3
	3
	2
	3
	4
	3
	3
	3
	2
	55.0
	50.0
	75.0

	3
	2
	4
	1
	4
	4
	3
	3
	3
	3
	60.0
	56.3
	75.0

	3
	3
	3
	2
	4
	4
	3
	3
	3
	2
	55.0
	50.0
	75.0


[bookmark: _Toc481072776]3.6.3.2. University of South Wales
SUS score: 62 (percentile: 32%, which corresponds to the following letter grade: D)
Learnability: 75 (Q4 and 10)
Usability: 58.8 (Q1-3,5-9)
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	SUS
	Usability
	Learnability

	3
	3
	4
	3
	2
	3
	3
	3
	2
	2
	50.0
	46.9
	62.5

	2
	2
	4
	2
	4
	3
	3
	2
	4
	1
	67.5
	62.5
	87.5

	5
	2
	4
	2
	3
	4
	4
	3
	3
	2
	65.0
	62.5
	75.0

	4
	2
	3
	2
	3
	3
	4
	3
	4
	2
	65.0
	62.5
	75.0

	3
	2
	4
	2
	3
	3
	4
	3
	3
	2
	62.5
	59.4
	75.0


[bookmark: _Toc481072777]3.6.4 Sloane’s Navigation Guideline Evaluation
Considering most of the common usability problems have been related to navigation and multiple tasks being unable to be completed due to hidden links or simply not present, Sloane’s navigation guidelines provide great insight when measuring the usability of the navigation element.
[bookmark: _Toc481072778]3.6.4.1 Cardiff University

	Attribute
	Evaluation

	Consistent navigation bar
	Navigation bar is present on each page and maintains a similar appearance, however it does not maintain its position.

	Clear hierarchical order
	Not applicable.

	Visible search function
	Search function is not in the upper right hand corner of the page. From eye tracking studies users saw the search bar before the navigation bar.

	Visual cues
	Not applicable.

	Fewer distractions
	Text is snappy and graphics are not overused. However, the navigation bar does not consider mouse behaviour and drop down menus disappear in-between mouse movements. 

	Use clear hyperlinks
	As can be seen from the eye tracking study, the contrast on the main navigation is very low, which is the probable cause of users not noticing it straight away when visiting the website.





[bookmark: _Toc481072779]3.6.4.2 University of South Wales

	Attribute
	Evaluation

	Consistent navigation bar
	Navigation bar maintains position and style and is present on each page, but is not noticed on arrival of the website.

	Clear hierarchical order
	Not applicable.

	Visible search function
	Search function is located at the upper right of the screen, however many users are not aware of its presence, as it may be too far in the top corner.

	Visual cues
	Visual cues used to indicate search bar, however the element is too small and is not noticed with ease. 

	Fewer distractions
	Navigation is snappy and free of animation, however as the page is mainly grid items, as the user moves their mouse they are likely to be distracted by a zoom-in effect being used which could disrupt their path and/or intentions.

	Use clear hyperlinks
	Hyperlinks are consistent.



[bookmark: _Toc481072780]3.6.4.2 Common Problems
Upon using Sloane’s guidelines to evaluate navigation, various problems were discovered, as well as a few common issues which the academic websites share.
· Navigation bar not typically noticed on arrival on each website.
· Search bar is not at the top-right on Cardiff website and is too far to top-right on University South Wales website. Cardiff website gives no placeholder text, and USW only offers a search icon.
· Hierarchical structure not present, despite having many links present on each website. Users can easily get lost and lose track of their intention.
[bookmark: _Toc481072781]4. Design & Implementation
In the design and implementation section of this study, the final deliverable is described. The section will outline and discuss the design, implementation, and research methods used to create the final product.
[bookmark: _Toc481072782]4.1. Design
After studying two academic websites, using a range of various methods, it was discovered that two of the main problem areas were the navigation, and the search functions, in this case, the ‘find a course element’ has been redesigned, along with a less used navigation technique, hoping to enhance the discoverability and allow users to obtain information faster than the websites previously studied.
[image: ]
4.1.1 Lakeside University Design
[bookmark: _Toc481072783]4.1.2 Navigation

To establish a usable design, it was clear that navigation was key, as this is an area that both Cardiff University and University of South Wales lacked in. As seen in previous research, it was clear that users would abandon their task or leave in around 12 clicks, if they could not find what they were in in search for, therefore establishing a usable and meaningful navigation was key.
To obtain meaningful and useable navigation items, various academic websites were studied and their navigation items were compiled into a card sort. These websites included, Cardiff.ac.uk, Oxford.ac.uk, Manchester.ac.uk and Plymouth.ac.uk.
The card sort method consisted of 12 student participants who engaged in a ‘hybrid card sort’ (2.2.1) allowing users to generate their own subcategories if they so wished. The result of the card sort is shown below.
[image: ]
4.1.2.1 Navigation Card Sort Results
To meet Sloane’s navigational guidelines, navigation hierarchy was decided to be the focus of navigation categories and sub-categories and thus designing a mega-menu.
Directly quoted from Jakob Nielsen’s Mega Menus work well for site navigation report [36], “Mega menus (sometimes spelled “megamenus”) are a type of expandable menu in which many choices are displayed in a two-dimensional dropdown layout. They are an excellent design choice for accommodating a large number of options or for revealing lower-level site pages at a glance.
Mega menus have the following characteristics:
· Big, two-dimensional panels divided into groups of navigation options
· Navigation choices structured through layout, typography, and (sometimes) icons
· Everything visible at once — no scrolling
· Vertical or horizontal form factors when activated from top navigation bars; when activated from left-hand navigation, they might appear as mega fly-outs.
· Menu options revealed on hover, click, or tap.”
Once organisation of the navigation menu and items had taken place, the mega menu for the final product was designed.
[image: ]
4.1.2.2 Lakeside University Mega Menu.
The card sort study also included architectural items, such as social media icons, footer content and home page content. Participants decided that the search bar should be included, as well as the course search bar as this is typically the most important item on the page. Because users had a certain degree of control over the card sorting, many decided that a few key navigation items, should remain on display on the homepage, which were; getting started, open days, key dates and admissions.
Upon researching multiple methods to display these four items of similar importance, it was clear that the grid of equals was the correct choice of secondary navigation. The grid of equal navigation design can be seen below.
[image: ]
4.1.2.3 Secondary Navigation – Grid of Equals.
As mentioned above, the grid layout gives the user the impression that each item is of equal importance, this is because each item is given the same styling and is the same size. Another plus about this method is that it adds a slight glow to the overall design, making the design more appealing and attractive (2.3.2).
[bookmark: _Toc481072784]4.1.3 Scanning Patterns & Functionality
In an attempt solve the usability problems encountered with the previous academic websites. The Z-Pattern is aimed to be applied to ensure the user absorbs important information.
[image: ]
4.1.3.1 Lakeside University Intended Scan Pattern (Z)

The Z-Pattern is best used for minimalist designs with a small amount of information that needs to be seen, in this case, the Lakeside University website is ideal as it contains only the most important content.
[image: ]
4.1.3.1 Lakeside University Intended Scan Pattern (F)
As this study has also aimed to tackle the problem highlighted with search functionality, the F-Pattern is intended to be used in conjunction with the Z-Pattern. This approach has been taken as the course search page and content displayed is will be more text heavy and content rich. 
[bookmark: _Toc481072785]4.2 Implementation
The overall implementation of the product is straightforward. HTML, CSS, jQuery and PHP have been used in conjunction to complete the Lakeside University website solution. The goal of creating a website was to demonstrate usability patterns and methodology and why it is important to keep these in mind. 
[bookmark: _Toc481072786]4.2.1 Solution Usability Testing
The Lakeside University website undertook various usability tests to prove its level of usability if guidelines and heuristics are followed. The usability tests used are almost identical with the ones used for the previous research. However, because the solution is not well-developed in terms of age, it is difficult to get an understanding of observational tests. Therefore, tests will include eye-tracking, system usability scale (SUS) and a navigational test using Sloane’s approach.
[bookmark: _Toc481072787]4.2.1.1 Eye Tracking
Lakeside University Eye Tracking Usability results.
Saccade Plot

4.2.1.1.1 Lakeside University Saccade
Heatmap

4.2.1.1.2 Lakeside University Heatmap
Scan Pattern

4.2.1.1.3 Lakeside University Scan Pattern
Upon testing the usability of the Lakeside University website solution, five participants were asked to simply look at the website for the first time. The results show that the implementation of the Z-Pattern was a success, each user did look at the website in the shape of a ‘Z’ allowing them consciously or subconsciously absorb information. With careful use of element placements, the Z-Pattern could exploit the users gaze, ensuring that they see the most important information, such as the navigation, search area, and find a course function.
[bookmark: _Toc481072788]4.2.1.2 System Usability Scale Questionnaire (SUS)
The System Usability Scale Questionnaire was used to compare SUS, learnability and usability scores with the other academic websites studied. Despite being a somewhat biased approach as the Lakeside University website is not fully functioning and only consists of a few pages, it is still important to see what effect applying a few guidelines and making use of appropriate design patterns can do to a website in terms of usability.
Lakeside University SUS Scores
SUS score: 70 (percentile: 57%, which corresponds to the following letter grade: C-)
Learnability: 75 (Q4 and 10)
Usability: 68.8 (Q1-3,5-9)

Comparison table showing Lakeside against Cardiff and USW
	
	SUS Score
	Learnability
	Usability

	Cardiff
	50.5
	70
	45.6

	South Wales
	62
	75
	58.8

	Lakeside
	70
	75
	68.8





[bookmark: _Toc481072789]4.2.1.3 Sloane’s Navigation Guideline Evaluation
	Attribute
	Guideline

	Consistent navigation bar
	Navigation bar is present on each page and maintains position as well as appearance.

	Clear hierarchical order
	Hierarchical order is present within the navigation and is displayed in such a way that items and sub-items can be distinguished.

	Visible search function
	Search function is located in the upper right corner of each page, users have no trouble finding it due to Z-Pattern layout.

	Visual cues
	Icons are present, such as the search icon, however they are accompanied by placeholder text ensuring presence is known.

	Fewer distractions
	Text is snappy, graphics are minimalistic along with design, and animations are hardly used.

	Use clear hyperlinks
	Hyperlinks are consistent, easy to tell hierarchical content as well as visited links.



Whilst conducting Sloane’s navigation evaluation it was found that the navigation submenu would disappear rapidly if a user hovered out of the area. 
[image: ]
This problem was easily fixed with the use of some simple jQuery and some reason from Nielsen’s report related to response times [37]. Nielsen suggests the following
“0.1 second is about the limit for having the user feel that the system is reacting instantaneously, meaning that no special feedback is necessary except to display the result. 1.0 second is about the limit for the user's flow of thought to stay uninterrupted, even though the user will notice the delay. Normally, no special feedback is necessary during delays of more than 0.1 but less than 1.0 second, but the user does lose the feeling of operating directly on the data. 10 seconds is about the limit for keeping the user's attention focused on the dialogue. For longer delays, users will want to perform other tasks while waiting for the computer to finish, so they should be given feedback indicating when the computer expects to be done. Feedback during the delay is especially important if the response time is likely to be highly variable, since users will then not know what to expect.” [37].

Therefore, to fix the problem, reaction times were averaged and the time it took for the menu item to appear on hover would be 0.5 seconds, and would disappear after 0.5 seconds the mouse has left the item. Code below illustrates the reactive menu.
[image: https://i.gyazo.com/bbdadd7f285c7825a5b0f41039ff2dc2.png]
4.2.1.3.1 jQuery Reactive Menu Script.
[bookmark: _Toc481072790]5. Evaluation
Overall, the study concludes that it is incredibly important to follow or at least take into consideration usability guidelines, heuristics and patterns when designing a website. The study highlighted successful methods and patterns to follow and proves their usefulness and effectiveness when applied in the correct manner.
The majority of literature discussed in the literature review was backed up by data and usability testing. One instance for example was that in literature, it was discussed that a user does not abort a task until they have to click at least twelve times, this data was backed up when performing tasks on the academic websites in question.
I think that the project aim and objectives were clearly met, and it was made clear that testing methodologies, research and psychology should all be taken into account when designing for the web. The research that was gathered, was exactly what was expected as most of it has been backed up before as mentioned in the literature review.
If I was to perform the study again, I would study more academic websites to ensure that a wide field is covered and correlations could be found.
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