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I. [bookmark: _Toc34250979][bookmark: _Toc36209606]Introduction
I have been tasked to undertake an interface design for a self-enrolment kiosk for Neath Port Talbot college. The enrolment system should follow specific design principles and many other features which will be detailed within the report. The report will conclude with a paper prototype of the design being undertaken with the software included for a final analysis and conclusion. The report will look at data relevant to the application and design. The report will contain information on usability engineering and interface design research, user groups, human factors, metaphors in design and the paper prototype produced. The application will be looked at, reviewed by other users and evaluated. The application will contain the design of all the stages a user will go through when using one of the self-kiosk enrolment systems. 
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II. [bookmark: _Toc34250980][bookmark: _Toc36209607]Usability engineering and interface design research
Regarding usability engineering and interface design there are many different principles and rules prepared by experts, professionals or experienced individuals within relevant industries. This section will outline some of the principles and rules that are provided by specific people and what each rule aims to provide to usability and design. All of the rules mentioned in this section have been selected as they will be applied to the design for the colleges self-enrol kiosks.

[bookmark: _Toc36209608]Research Methodology
Here are the methods of research I will be doing.
[bookmark: _Toc36209609]Document Analysis
I will be using document analysis to gather data on relevant topics. Researching design rules and components of usability will be one of the key reasons for this to ensure that I am knowledgeable of relevant sources, rules, tools and techniques before the application is developed. 
[bookmark: _Toc36209610]Questionnaires
Questionnaires will be handed out to participants of my application so that data can be retrieved on how they feel about the application and usability features within it. This will be a mutual method used between me and another team member to ensure we both provide valuable feedback to one another.
[bookmark: _Toc36209611]Participant Observation
When the participant is engaged within my application, I will ensure that relevant participant observation is ongoing to gather visual data on how users act when using the application.

[bookmark: _Toc36209612]Usability engineering and Life Cycles
Nielsen, in his book Usability Engineering explains that “Usability is not a single, one-dimensional property of a user interface. Usability has multiple components”. He then goes on to list five usability attributes which should be used within a system. Nielsen believes that usability engineering is “A set of activities that ideally take place throughout the lifecycle of the product, with significant activities happening at the early stages before the user interface has even been designed”. Usability engineering is the planning and abstract that a designer will have prior to the design of an application or system, with the five key aspects in mind. Nielsen’s five usability attributes are: Learnability, Efficiency, Memorability, Errors and Satisfaction.
[4][5]
Nielson also talked about the process he described as the usability life cycle. The life cycle aims to ensure that usability of an interactive system is present and efficient.  The elements of the cycle which are key are User testing, prototyping and iterative design. A usability lifecycle may be different depending on the purposes of the system or how it is required to act. Below is an example of a usability life cycle.
[image: The Usability Engineering Lifecycle (based on [18]). ]
Figure 1 usability Life Cycle Example
[6]

[bookmark: _Toc36209613]Dix’s design rules
I have followed a large proportion of Dix’s design rules in my design. This section will talk about the rules which I have followed as I believe they are important.
[image: ]
[bookmark: _Toc36209614]Principles
The first type of design rules that was introduced by Dix is the principles of design. Principles can be seen as abstract design rules which could be altered slightly but still covers the same area of design. Principles themselves can be seen as general, making them usable across multiple projects, platforms or systems with different purposes while still using the same design principle as it would apply.
Flexibility
Flexibility refers to the methods in which humans and a system can exchange information amongst each other. This may refer to how data is input into the system and how it is export. The flexibility is the range of ways that communication between human and machine interacts, whether it be via text, scanners, audio or touch. These are all methods where data could be imported and exported to suit people who may require specific methods to interact with systems. 
[1][2]


Learnability
Learnability is the process of users gathering a memory of how a system works through repetitive or similar page designs. Learnability will lead to a more effective use of the system as users will know how to use the system quicker, leading to maximal performance. It is especially useful where novice or beginners of a system can learn it quickly thanks to the interactivity and design of the system that is consistent and understandable. Learnability is important and without it, users could be wasting way too much time learning or getting used to a system when elsewhere they could already be using a system to its maximum level of performance due to effective usability design principles.
[1][2]

[bookmark: _GoBack][image: ]

[bookmark: _Toc36209615]Schneiderman’s Eight Golden Rules of Interface Design
Ben Schneiderman set 8 “golden rules” of interface design which he believes people should follow for effective interface design.
[bookmark: _Toc36209616]Strive for consistency
This is a rule that I have used repetitively within the design of the application. Schneiderman believes that “Consistent sequences of actions should be required in similar situations”, which is what I have followed. Through the design I have maintained consistency with buttons, headings and data which is being displayed. This is to ensure I follow this rule. 

[bookmark: _Toc36209617]Keep users in control
Schneiderman explains that “Experienced users strongly desire the sense that they are in charge of the interface and that the interface responds to their actions.”. this is a rule which was also carefully considered during the design of the application. No page stops users from feeling as though they are not in charge. Users wish to use systems where they feel in control, and that is what has been provided by my application.

[3]


[bookmark: _Toc36209618]HCI
HCI is the Human Computer Interaction. It is the subject of how users interact with computers. It can be seen as an area where research is ongoing all the time amongst different people, organisations and bodies. There needed to be knowledge, documentation and factors in place to ensure that users and computers can interact efficiently. HCI is used to allow for the production of safe and usable systems which provide all of the functionality required. The school of Computer Science, Birmingham, says that the following factors should be attempted by developers to ensure good usability:
· understand the factors that determine how people use technology
· develop tools and techniques to enable building suitable systems
· achieve efficient, effective, and safe interaction
· put people first
HCI should always be considered when creating a system, especially interactive systems where users are required to interact heavily with the system. HCI regards the design, implementation and evaluation of interactive systems to allow for usability from the start of development through to the final implementation in an effort to assure the final product has a large amount of usability.


[7][8][9]

III. [bookmark: _Toc36209619]User Groups
This section will talk about the user groups within my application, who will use it and who it is aimed at. Task analysis will be used to show how users will navigate the application and what options will be available to them.  User requirements will also be made known.
[bookmark: _Toc36209620]Task Analysis
This section will be a series of images regarding the task analysis of the application per section in a hierarchical order.
[bookmark: _Toc36209621]Section 0
This the overview of the task analysis. Each section of the application has been split up and will be talked about individually to show what processes happen. 
[image: ]

[bookmark: _Toc36209622]Section 1
This first section is required to ensure users can sign up then log in.
[image: ]
[bookmark: _Toc36209623]Section 2
This section is also required. all of the stages are required to build a valid user profile for enrolment.
[image: ]

[bookmark: _Toc36209624]Section 3
Here is where users enter their subjects and what grades they got from their school. It is required so that they can only apply for courses they are eligible for.
[image: ]


[bookmark: _Toc36209625]Section 4
This section is a detailed overview on how the course section of the application will be processed and used by users. It is required to ensure that users are getting on the right courses according to the grades they have, and do not manage to get onto courses they are not eligible for. 
[image: ]

[bookmark: _Toc36209626]Section 5
Section 5 looks at the financial section of the application. The payment methods are shown and the signature taking afterwards. This is required for the payments to be made
[image: ]
[bookmark: _Toc36209627]Section 6
Section 6 is the final part of the application with the relevant ID and details being printed for the user to take, confirming their enrolment to the college.
[image: ]
[bookmark: _Toc36209628]User Requirements
These are some of the needs which the user may have of the application:
· Usability
The application should employ usability techniques to ensure the application is interactive and not difficult to use. 
· Efficiency of use
The application should be efficient enough for an enrolment to be done as quickly as possible with ease.
· Consistency
The application should stay consistent across all of the pages to make it easier for users to know where buttons will be placed and to progress each screen faster.

· 

IV. [bookmark: _Toc34250982][bookmark: _Toc36209629]Human Factors
This section will talk about the human factors that need consideration during design and development of an application. Human factors could be memory, visual clues, movement and so on. I will be applying some Human Factors Theory to my designs of the paper prototype.
[bookmark: _Toc36209630]Visual Perception
For visual perception, it is key to ensure that there is guidelines or rules followed as people would be viewing the application all the time. For visual perception I followed the Gestalt Principles. 
Firstly, with similarity as a principle, it has been used consistently in the design. Pages are similar to one another, and the features on the pages are similar to each other through repetitive use of buttons and colours.
I also followed the gestalt principle of proximity. This principle of proximity regards how elements are grouped or how close they are to one another.
[9]

[bookmark: _Toc36209631]Human Memory
In an abstract published by Jakob Nielsen regarding Short-Term Memory and Web Usability he says, “The human brain is not optimized for the abstract thinking and data memorization that websites often demand. Many usability guidelines are dictated by cognitive limitations.”.
During my designs I ensured that I designed specifically for human memory to ensure that the short-term memory of users can be utilised to know where buttons and features of the application are located. I aimed to follow Miller’s theory of short term memory only holding 7 mins or plus 2 objects at once. Pages contain 7 items or less, such as buttons and commonly used items. 
[10][11]

[bookmark: _Toc36209632]Human Reasoning
Human reasoning is the ability to make sense and logic of information presented to a user. Within an application this could be presented in many different forms. Within my application I have used images to display functionality. For example, a picture of a home will take the user to the home page. Left and right arrows will take users back and forward along the pages.
Other reasoning involved within the application is open text boxes, or text guiding users to type. Empty text boxes are useful as users will think to fill in the text box as their objective. To guide them one step further, I have included text within the text boxes to assist the users if they are confused by having the interior of the text boxes say “input ### here” which tells the user what to do.
[12][13][14]

[image: ]

V. [bookmark: _Toc34250983][bookmark: _Toc36209633]Metaphor in design
Metaphors in design relate to icons, images or recognisable features which users can interpret as a feature or functionality. It is important to employ metaphors in design for many reasons including usability, improving productivity, saving space and providing an overall cleaner look to the design.
One of the key uses of metaphor in design which has been used within the application is the home button. The home button displays a generic image of a house, which can easily be interpreted as a button which will take the user to the home page. the next implementation of metaphor in my design will be the use of arrows to show how pages can be navigated. An arrow showing left and an arrow showing right will be used to identify to the user how they can go back and forward when navigating the application pages.
[image: Image result for metaphor in design example]
Figure 2 Examples of images as metaphors
[16][17]

VI. [bookmark: _Toc34250988][bookmark: _Toc36209634]Paper prototype, User and self-evaluation
Link to paper prototype video: https://www.youtube.com/watch?v=wDeVSr4ljUI&feature=youtu.be
All questionnaires and relevant resources have been placed in the appendices for further reading. 
[bookmark: _Toc36209635]User Evaluation
The users found that the interface was laid out well and was not bloated with information or elements. The usability principles employed on the application have been noticed and put to good use. Some of the screens broke the consistency, specifically screen 13 with the “next” button in a different location to the other screens. I was suggested including an audio button for partially blind users, which would be a good addition in the future. In conclusion, the design passed the Z test and both users have praised the designs. Small improvements have been identified and will be complete in the future to ensure usability and accessibility of the application.

[bookmark: _Toc36209636]Self-Evaluation
Firstly, I think the colour scheme went well. The light background colour didn’t stand out and allows for other elements to be seen clearly. The buttons and items are well labelled, allowing for users to see what each of their purposes are. 
However, the buttons are slightly inconsistent, with some pages having different button placement to the others. I also feel as though there is not enough metaphors used to assist users. There are some pages where the text on the elements of the application are too small or do not fit in with the colour of the element. 
Overall, I feel as though there is an ease of use and the application as a whole is visually appealing and not conflicting with the colour scheme.

[bookmark: _Toc36209637]My evaluation of user’s designs
Through a questionnaire, I evaluated another user’s designs. The user had very good designs with plenty of white space and accessibility options. The metaphor in design was very strong and relevant, especially with the accessibility features being mainly icons which were very clear in what they represented. I could not identify any definite negative points, with the only feedback for change given was that the arrows used for back/next could be misinterpreted or missed due to them having no label.

VII. [bookmark: _Toc36209638]Evaluation
This section will cover the evaluation of the application design
Firstly, I believe that the overall design of the pages went well. The colour scheme and layout of the functions all matched well as there was white space combined with easily seen and used features making each web page design usable and not crowded. 
On the other hand, I believe that the placement of some of the buttons, as mentioned in user feedback, was inconsistent and did not follow the Z pattern as planned. This is due to some of the pages containing the “next” button in different places, not corresponding with the previous page or the next page. following the feedback, I realised that there was not a large amount of metaphor used within the design and it is something I would improve upon in future. I also found from feedback that some of the wording on the pages are incorrect and could potentially be perceived incorrectly by users. Mainly through the printing of the ID card saying “ID Card Produced Below” when it should ideally say “ID Card Printed Below” for more precise instruction to the user.
In the future or during change of the design I would firstly change the next buttons to be more consistent and in places on pages where they should be in response to the Z pattern.  I would also change the way the “Next” and “back” buttons are displayed, by adding arrows or making the buttons arrow shaped to provide more metaphor of design.
The task analysis and review of human factors resulted in better design as they allowed for me to see the exact paths and feels users would have during completion of the application. The task analysis gave me a detailed overview of how the application would be used and what routes can be taken. The human factors allowed for me to know about the factors which should be considered during the design to make it more effective and usable.
Through the knowledge I gained from research and completion of a task analysis and human factors theory research, I changed the design to ensure for firstly, easy navigation through the application using home, back and exit buttons. Human factors also made me change the way that the features of the application appear and can be interacted with. To assist in human reasoning, I added placeholder text of “input grade here”, as an example, during the grade page of the application to ensure users know that they have to type within these boxes.

VIII. [bookmark: _Toc36209639]Conclusion
In conclusion, thanks to feedback from users and a self-evaluation I believe that the design of the application is acceptable and usable. There have been some issues pointed out which will be changed in the future, while there have also been good points noted. Usability techniques from theorists such as Dix, Schneiderman and Nielson have all been talked about and implemented within the design of the application.  
A paper prototype was produced and has a user progress through it for feedback and evaluation purposes. This was accompanied by questionnaire feedback to ensure that plenty of feedback could be gathered to produce the best evaluation of the application as possible. 
Task analysis has been effectively to assist in the design through the visualisation of the segments of the application and what the users will interact with, which resulted in better design of the application. Human factors and theories were also looked at and implemented into the design to ensure they have been included to assist the design in becoming more usable and effective for users. 
The report has finished with evaluations on the application design by myself, other users and then my evaluation of other users’ projects. An evaluation then took place to describe the overall outcome of the project and how I have felt about it.
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X. [bookmark: _Toc36209641]Appendices
[bookmark: _Toc36209642]Link to paper prototype
https://www.youtube.com/watch?v=wDeVSr4ljUI&feature=youtu.be

[bookmark: _Toc36209643]Feedback from user 1 
After reviewing a peers (Josh Hanbury) paper prototype and holding it to the same standard that has been established throughout this document and have come to the following conclusions. Josh has created an excellent design, it has great contrast and there is not much bloat on screen, this yields an excellent experience to the user as at no point will they be confused as to what they should be looking it. It passes both the Z-Test and Squint test, however, the design could benefit from a few more semiotics as the only semiotic present is the home icon. With so many buttons on screen there is a chance that the user could get confused as to what they are looking at. Whilst there is no document map to look at, the user has no indication of how much further they have left until they are complete, however there is little room for error as the only options are next and back. To conclude, the design is good and is an excellent example of a highly usable design. A copy of the peers Paper prototype can be seen in the appendix.

[bookmark: _Toc36209644]Feedback from user 2  
Questionnaire

1. At first glance, is the application visually appealing? (No contrast issues or colour blend)
Yes, the interface seems laid out well
2. Do you recognise any of the usability principles that have been used?
There are a variety of them present.
3. Do you think any of the screens break the consistency?
I would say screen 13 is a little different
4. Did you encounter any issues when using the application?
It worked smoothly
5. Was it clear how to return to a previous page or to the start?
              Yes
6. Did the application act as you had expected it to?
Meet expectations
7. Did you feel in control of the application?
               Yes
8. Was the application lacking anything in particular?
Maybe an audio button for the partially blind…. like an icon that reads the screen verbally 


[bookmark: _Toc36209645]Blank questionnaire
Questionnaire

1. At first glance, is the application visually appealing? (No contrast issues or colour blend)

2. Do you recognise any of the usability principles that have been used?

3. Do you think any of the screens break the consistency?

4. Did you encounter any issues when using the application?

5. Was it clear how to return to a previous page or to the start?

6. Did the application act as you had expected it to?

7. Did you feel in control of the application?

8. Was the application lacking anything in particular?



[bookmark: _Toc36209646]Paper Prototype digital
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Audio Feedback

Further information can be provided to users through the use of audio feedback. This could be done within the,
application through click noises when buttons have been pressed. This is a very simple method, but it provides
audio feedback to users to inform them of clicking a button successfully.
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In the book Human-Computer Interaction, written by Dix, Finlay, Abowd and Beale, there are design rules
formed and described. Dix split his design rules into three different types being principles, standards and
guidelines. For every design rule, its features, such as authority and generality, depends on the type it belongs
to. A principle can be broad and adaptive which people should follow but are not expected to. A standard has
more authority through it being set by national and international bodies. Guidelines tend to be more
suggestive and wide-ranging. The majority of the rules | followed from Dix were principles which are talked

about below.‘
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Predictability

Predictability is a design rule which relates to how users think that they're current or past interactions with the
system will affect what happens in the future of the system. This is important and can assist learability as 2
predictable system could be leaned easier and quicker than a system which is unpredictable where data,
stages or outcomes may be different every time the system is used. Predictability could be used in systems to
assist users by making a system more effective and efficient. For example, a system where a user can select a
course level would then expect to select a course title. Through predictability the ser would know the path
they should take in the application which improves efficiency, not leaving users wondering what will occur
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