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[bookmark: _Toc508125769]Introduction & Background
Usability is an important criterion of decision making for end-users, consumers, product designers and software developers for their respective purposes. Furthermore to the effort of outlining usability concepts and proportions to be evaluated and calculated, many usability evaluation methods and measurements have been developed and proposed. Conversely, each method has advantages and disadvantages such that some usability dimensions are difficult to apply, and some others are overly dependent on the evaluators’ levels of proficiency.
The system that was decided upon is a self-enrollment system for the college, this system has different categories within it that allow users to remotely and personally enroll themselves upon a course by inputting their personal details such as name, address as well as inputting information based on their qualifications from secondary school these data types include the subject name together with the grade. 
The system will be designed and developed with the existence and cooperation of a self-service kiosk in mind, these kiosks will allow users to input details about themselves to allow for college enrolment. To get a better look on what types of features should be handled within the system looking at a self-kiosk system itself will help its developers understand the capabilities that the hardware can manage and allow for the created system to use these capabilities in tandem with giving a unique process that many have not used before.
Kiosk system feature include:
· Integrated computer with touch screen
· Automated height adjustment based on face detection 
· face, height, identity document, fingerprints (4+4+2), signature 
· Enrolment start-to-finish in 30 seconds 
· Document reading 
· ICAO face quality verification (optional) 
· Option to install additional modules (e.g.: iris scan)
[1]
Enrolment necessities include:
· Original GCSE/A Level/Qualification certificates or results slip
· An original form of ID – birth certificate, driving licence or passport
· Payment for fees (if applicable) If you are aged between 16-18 on the 31st August, you are exempt from tuition fees. Students aged over 19 may incur tuition fees
· Payment for your £95 Facilities Charge
[2]




[bookmark: _Toc508125770]User group requirements
To understand the process of the proposed system the user requirements are used in tandem with a usability technique to understand the processes that the system will follow.
The necessary features that are required within the system are:
· Taking the Applicant ID photograph.
· Input Biographic:
·  Details (Name Address, DOB, Tel Number, Mobile Number, Email)
· Evidence scan (Passport, Driving license)
· Input Qualification Grades
· Evidence Scan (Certificates)
· Allow applicant to select course based on qualification
· Complete Questionnaire (Sex, Ethnic origin, religion etc.)
· Take payment (Cash, Card)
· Record Signature 
· Product Enrolment Card (Picture, Applicant ID and Name, Course ID and Title)
· Print Enrolment Details 
(Name, Address, Course Code, Course Title, Start Date, Start Information Payment details, Signature) 

Once the requirements are located the use of task analysis is required as task analysis will allow the planning of how each of the features will be used allowing for extensive research to be done and added features such as error prevention and scanning capabilities by using the existing hardware.

“Task analysis is the process of learning about ordinary users by observing them in action to understand in detail how they perform their tasks and achieve their intended goals” [3]. The first step of task analysis is to split each process into separate sections to allow for easy categorization, in this instance the system has been split into six categories as shown below.
[image: ] 








The first process shows the identification/login portion with two sub processes that make up the main process. As shown in the image below users need to log in and then take an image before moving on to the next section. Task analysis uses separate processes to allow for the brake down of tasks to allow for more in depth situations and prototyping techniques. Users are required to log in with the information that they have been given from their enrolment interview or from UCAS. From there they take a picture that’s used to identify them using an identity card.
[image: ]
The second process shows the biographical details section that helps details the main section when dealing with the input of user interaction. The subsections shows the inputting of user details such as name or address and an evidence scan that utilises the scanner function that are built into the self-service kiosks that were researched about.
[image: ]


The third process and its subsections are almost identical to the second process, however uses the qualification results which are needed for enrolling on certain courses and validation in the form of the certificates are used instead of a user birth certificate or driving licence/passport. Task analysis also unitises pseudo code that allows developers to input the process in a written way that users can understand.
[image: ]







  
The fourth process uses a more robust process than the three prior sections, this processes has a mutltitute of branching path depending on the GCSE levels that the student has and with these changes would either allow or not allow a student to enrol on a course as these courses always have a pre requisite to get onto a course (for example level 3 courses require upwards of 6 GCSEs at grade C while others may require a lower number of GCSE passes). 
[image: ]

[image: ]The fifth section is straight forward as it’s a simple questionnaire to know about a student’s ethnic background which could be used for meta data in other areas of the college. The sixth and final process once again has a split path with one choice that determines the type of payment as the kiosks both can handle card and cash respectfully. Once the student signs and takes the payment a card is printed along with their enrolment details.
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The paper prototype design features a total of 37 slides, some slides dictate what users must do and some are simple error pages that indicate potential mistakes that could happen throughout the system.

The system starts with a login system with the use of the user’s PIN and PASSWORD and ends with the users gaining their enrolment card and details.








[bookmark: _Toc508125772]Human Factor Theory
Human factors are an important theory based technique that must be thought when dealing with usability engineering. There are many types of human factors such as visual perception, human memory and human reasoning. To understand more about them the developer is applying these theories onto the created paper prototype and to see how well they work.
"Human factors refer to environmental, organisational and job factors, and human and individual characteristics, which influence behaviour at work in a way which can affect health and safety" [4].
[bookmark: _Toc508125773]Visual Perception
“Visual perception is the ability to perceive our surroundings through the light that enters our eyes. The visual perception of colours, patterns, and structures has been of particular interest in relation to graphical user interfaces (GUIs) because these are perceived exclusively through vision” [5].
[image: ][image: ]The paper prototype in terms of visual perception utilises an understandable colour scheme that is more in line with what the college uses, colour theory is an important issue as some users can be colour blind and putting certain colours together can created problems such as using bright colours which can be hard to read [6]. In this prototype the colours are mute and allow users to easily read and digest the information shown to them on screen and with the contrasting text colour it allows for all types of data to be easily read.
 



[image: ]“In the Fitts’ Law description of pointing, the parameters of interest are: The time to move to the target, the movement distance from the starting position to the target centre, Target width” [7] the prototype used Fitts law when dealing with all of its varies types of buttons, each of them are located in easy located places and are large in size for quick selection, early on the buttons were quite confined in place as they are centred around what they do (Button close to photo upload) while later on these buttons aren’t so confined and are allowed space for users to use. 
[bookmark: _Toc508125774]

Human Memory
“Memory is a vital part of how we perceive the world around us. Human beings have both short term and long term memory capacities and we can create better designs by understanding how memory works and how we can work with that capacity rather than against it” [8]. 

There are two main types of human memory, Long-term memory and short-term. The basis on how the prototype works is the fact that users won’t need to remember anything as the system will calculate the results at any time and make sure all fields are filled and in the correct way. While long-term memory could be used in the system the prototype clearly shows that there is a natural flow that requires little thought when processing through it, that’s why the idea of keeping short-term memory involved with explanations and popups is a must as it can be seen in a variety of different forms [9].
[image: ] 
[image: ]
[image: ]There is a matter of authentication found at the start of the system that requires users to input their ID and password that should have been given to them, authentication is often found in systems that require a large amount of security and this system involves handling of important data such as address and card details. There are many hints on what the users must do, most notably found at the top of the screen that changes when the process of data entry changes itself.






[bookmark: _Toc508125775]Human reasoning
Affordance is a major part of usability engineering; according to Norman “affordance refers to the perceived and actual properties of the thing, primarily those fundamental properties that determine just how the thing could possibly be used” [10].

[image: ]Affordance is a key factor in the development of a kiosk based system, the system is fundamentally different that regular systems that most people are used to. Affordance is used in the system with buttons and message boxes; this is shown with the clear bold text and different colours that are found throughout the system. Making sure affordance is a priority is a must as certain users are unable to tell the different between a regular non-intractable label and a crucial button.







Feedback is a necessary part of the system, without any clear feedback can result in mass confusion for both developer and user. In this instance feedback systems are set in place to show if data entry was successful or not. For example message boxes and error providers are shown with Red Cross symbols to signify something is wrong and a green tick when something is correct, these types of easy graphical inclusions help users understand what has happened and if the action was wither positive or negative [11].
Consistency is of at most importance when designing systems, if buttons move from screen to screen users can get confused and irritated, in this instance all forms have near identical structure and mapping to keep from confusion. Half way through the system colours may change but the overall concept and fields never change so much for users. [13] 






[bookmark: _Toc508125776][bookmark: _GoBack]Document walkthrough

The video of the walk through can be found on YouTube:
Please use the Link:
https://youtu.be/tH9VsxKViMo  

[image: ][image: ]A questionnaire was designed to get an idea on how users see and work through the system, the user that worked through the system was Callum Williams. The first question within the questionnaire was about the paper prototypes overall user control and freedom, the answer to this was “As a user I was able to select options such as payment type and course easily” this is shown as users have a variety of options when dealing with evidence scans and payment types and these choices are shown to have a large impact on the process 

[image: ]A large factor that can make or break a system is the consistency of the forms, each of the forms need to be of a similar formatting and similar colour scheme as to not confuse others, the reviewers have stated that the consistency throughout the system is well done as both location of buttons do not change from form to form and colour and description material never change location so users can easily predict where everything will appear as shown in the image below. 
[image: ]
[image: ]“At times it was hard to know what were buttons such as the payment selection options only being small icons” during its development the prototype uses images in certain areas to link users to a certain form for example when choosing between the different types of IDS and payment selection.  The problem is that these images do not look like they would be buttons that send users to their selected choice, resulting in confusion and hesitation on where the users should go or do. 














The largest interface fault within the paper prototype is found within the payment area of the system. The payment area can be confusing due to the sheer number of popups as well as being unclear with the external PIN system for credit cards that are found with the self-kiosk. The form was not designed in mind with the external hardware and has all data entry on screen despite users needing to use the PIN device to enter the data.
[image: ][image: ]
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The Class Member used for this evaluation is Darren Jones.

In terms of consistency each forms buttons are located in easy to find places, all helpful data is easily understandable and is pleasing to a user’s eye. 
For colour theory the blue and green contrast with each other in a negative way, in my opinion two types of blue should be used to help mute the overall brightness of the system as a whole.
Fits law is perfectly done with large and easily accessible buttons and other clickable features.
System doesn’t incorporate any sort of robust memory features but shows lots of on screen data resulting in tips for processing through the system.
Affordance is used expertly as all buttons have a slight press effect to showcase that they are indeed buttons this can be seen with the small shadow borders within the buttons that show they are used for clicking rather than any other type of process.
Validation and feedback which are important and in Darren’s is quite mixed, in certain areas of the prototype validation is present and easily recognizable however the other areas have little validation that is visible such as saying certain forms are not finished but doesn’t tell its user what is wrong. Feedback is well represented with having large amount of details when needed.
Within Darren’s system there is no such physical constraint that limits users from using the buttons, other types are put in place however deactivating buttons is the easiest but most convoluting way of disallowing users to move on.












[bookmark: _Toc508125778]Software Prototype
The final software prototype was developed using the tools found within Visual Studio. Visual Studio allows for the use of tools such as buttons, text fields and message boxes to allow for different types of data entry and visual ways of showing errors messages.
Visual Studio is used to create desktop programmes rather than mobile apps which the project is centred on, (since the project is centred on a self-kiosk system) despite this the software prototype can utilise all features agreed upon within the paper prototype.
[image: ]The system starts with a recognisable form simply asking for the screen (in this case button) to be pressed to start the process of enrolment. From there a simple login page is shown with the first of many error prevention systems that are in place, these error preventions makes sure no text field are empty and allows users to have a visual look at what they have done wrong. 
[image: ][image: ]
Once logged in users will need to take a photo (in this case upload photo as no camera can be used), if users try to go straight to the next form they will be stopped until an image is found with the picture box. The message box will appear and tell the user what needs to be done before moving on.




[image: ]Once the photo has been inputted the user will be brought to the user details page where the heading helps the user understand what they need to do in terms of data entry as well as the choice between the type of ID they will need.





[image: ]Once the type of ID has been selected they upload the photo of the chosen ID then move onto the next form, just like before image uploads have a message box to make sure they don’t forget.





[image: ]
With the ID taken, users are shown their data that they have previously inputted in case they need to change anything. To change any data a button saying edit appears with one of two options were allows users to edit their previously entered data.

[image: ]
[image: ]



[image: ]With the final checks on the data users search with two distinct keywords (subject and course level) using the drop-down boxes showing all listings available to that user and allows them to search, they must always input something before being able to search.




[image: ]
Once the users have selected their desired subject area and level it brings them to a list showing all the qualified courses for users to select, in this instance only computing level 2 can be selected for prototype purposes.




[image: ]
Next users select data from the drop-down boxes that they identify with and move onto the next form. This form also contains an upload notification and error providers to make sure everything is entered correctly.




The next form showcases signature taking. In this prototype the pen was changed to a simple textbox for data entry and can be cleared and submitted. This form had the most change from the paper prototype due to the inherently different data entry process.
[image: ]









The payment choice form follows and asks a simply question to the user cash or credit, no matter what the forms that follow, payment is always the same and does not change. The buttons have a background to show what each do.
[image: ]









The most expansive form in the prototype is the two payment forms, there are two separate forms one for cash and one for credit but they have the same features. To start users are given the choice to stay with their current payment choice or change, if not they will return to the previous screen where they can select again otherwise a message box appears detailing them to either deposit money or use card. From there the total is changed and the button leading to the next form is activated.
[image: ]





[image: ][image: ]

The form dictates all of the chosen data throughout the system and uses that to create the enrolment details for the user and its card, a prototype card can be seen below on the left.
[image: ]










The final form is reminiscent of the very first form found in the prototype that shows that you have finished enrolment and then simply logs the user out so others students can start their own enrolment. 
[image: ]









[bookmark: _Toc508125779]Usability techniques evaluation
During the development of the final prototype of the college enrolment system many different usability engineering tools were used, these tools helped its developer understand the flow and overall design choices/features that are commonly found within self-kiosk systems.
[bookmark: _Toc508125780]Task Analysis
The first type of tool used was task analysis; task analysis was used to gather not only information regarding the many requirements that are needed along with the general flow of the system. By using task analysis it allowed for the separation of the important tasks and these tasks were easily added to or edited depending on the tools that are available in both the paper and final prototype.
Some changes that were made with the results created by task analysis mainly come in the form of the processes that students would go through when delivering their personal and qualification data, this can be found within both the paper prototype and its final version as during the qualification process many of its course searching is heavily reliant when dealing the amount of GCSEs needed.
[bookmark: _Toc508125781]Walkthrough of a paper prototype
[bookmark: _Hlk507162969]The most potent tool used in the creation of the final prototype is a walkthrough of the pre-created paper system, using a walkthrough it allows others (potential users) [12] to get a glimpse into how the final system may work and how they would go about undertaking the process, this allows developers to see aspects they never would have originally envisioned. 
In this instance the developers and user ran through the paper prototype and had a few important factors to communicate like certain images were not originally seen as ways to get around the system and this is changed within the final system as they are removed in favour of recognisable buttons found on both payment and ID selection screens.
[image: ]









[bookmark: _Toc508125782]Human Factors
Human factors have a variety of different useful affects, when developing the final prototype many of these factors were re-used from the paper prototype as they were perfectly able to be replicated despite the change in software.
[image: ][image: ]Fits law was taken more in depth due to the use of the mouse as movement between the forms, and each form was increased in size due to the amount of data and information buttons, this can be seen within screens such as the users ID selection, the paper prototype had a lot more open space and a hard to reach buttons this was changed with all data entry being closer together and the upload button being seen at the bottom and easily accessible without miss click.






[image: ]While not within the original paper prototype the use of another design principle (most notably Norman’s principle) [13], this principle is constraints, constraints are helpful when restricting what a user can do an in this case not allowing them to pay until a payment choice is made allows for easy management. These restrictions should have been more in place and simply had the buttons been inactive instead of message boxes when trying to move on.

Conclusion
Overall each different technique used were especially helpful when moving from a paper based prototype to a software prototype due to the amount of research and tools that are needed between these two diverse systems. The author believes that without human factors or prior prototypes development with usability in mind can easily sway the developers mind and create software to do its job rather than cater to all of its audience, many people have disabilities within the world and making sure that those users are capable of using your system is a must as a software developer.
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