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1. [bookmark: _Toc36045042]Introduction
In this report I will be developing and researching Usability Engineering methodologies, alongside the philosophies of Alan Dix and Ben Schneiderman. Research and Design will be conducted for a College course enrolment, whereby users can sign up for their desired course by following a set of tasks. This System will involve the input of biographical information such as the users name, date of birth, telephone number, mobile number and email. As well as an evidence Scan of the user’s passport or driving license as evidence of who they are. After this, users can scan or manually input their grades, whereby a selection of courses can be selected by the user. After this task a questionnaire will be shown, where users can input their sex, religion and ethnic origin. And finally, payment, whereby users can use cash or card to pay for their course and student ID, to which they will need to provide a signature for. The final task is for the machine and not the user, whereby the enrolment details will be printed out for the user for future reference. The design should deliver all of the previously mentioned tasks, as well as the possibility of required and optional tasks that can be conducted. Testing will be conducted using the 5-second test, whereby I will show the user the design in 5 seconds for each task, where the user can provide feedback on what he saw and what he could. 

2. [bookmark: _Toc36045043]Research Methodology
Research will be conducted using a qualitative methodology, where information is highly important and quality is required, as this design involves a carefully planned and distinctive design, quality research is more needed than quantitative research. Other forms of research that will be used is the use of Participant and Non-Participant observation, whereby my design can be observed through its prototype and where I can observe someone else’s for feedback.

3. [bookmark: _Toc36045044]Usability Engineering
Usability Engineering is a profession that concerns itself with the useable nature of interactive systems. Its theories draw heavily from Psychology and Computer Science. Usability Engineering does not concern itself with the Design, more so concerns itself with the framework of research that Designers rely upon to produce an innovative design.

4. [bookmark: _Toc36045045] Usability Engineering Lifecycles
4.1. [bookmark: _Toc36045046]Requirement Analysis
This step involves the instantiation of the requirements of a certain design, specifically its characteristics to determine what the user is required to do, as well as setting goals and guidelines for the design [1].  User profiles will be useful, as you can set your design based upon physical characteristics such as disability, hard of hearing or poor sight and these can be labelled as constraints in your design and the same can be applied to mine as many different individuals will be using the system. Much like web development where your website must be supported by all browsers, usability engineering is much of the same, as it should support all users, and devices; this is where the requirement analysis will be useful for my design as I know that kiosks are lightweight machines that can render fairly pleasing visuals [1].

4.2. [bookmark: _Toc36045047]Design, Testing & Development
For the second step, it involves workflow, functionality and rules of the design. This involves mock-ups, wireframes, conceptual designs and iterative designs. A stream-lined flow of tasks that the user must undergo before you can design anything, which is what I will undergo in order to create a design based upon user interaction and tasks. Therefore, offering a greater understanding of what the design can do to benefit the in the greatest way. It should also be noted that this step has a collection of levels whereby quality of the design, testing and development is at greater expanse and provides greater insight to the design and overall goal of the implementation [1].

4.3. [bookmark: _Toc36045048]Installation
Installation is self-explanatory, whereby the user will have the release of the design, and provide feedback based upon that design, as Usability Engineering Lifecycles are a cycle, this step will be done endlessly amongst the others to ensure that the design meets the requirements and that the feedback is taken into account for updates and improvements [1].


5. [bookmark: _Toc36045049]Alan Dix
5.1.1. [bookmark: _Toc36045050]Learnability
Learnability mostly compromises with the simplicity of the system. Such as how the user interacts with the system and how the user picked up the system including the time it took to learn my design [1]. The idea of ultimate performance when a user has learnt my system to its total capacity is important. Which is depending on the users age, adaptability and mental skills to learn my system. [3].

5.1.2. [bookmark: _Toc36045051]Flexibility
Flexibility is another key rule, Dix mentions that a design should follow a flexible interface and that there should be multiple ways to do the same tasks. Even though this is incredibly useful in making my design simple and effective, it can also loose the advantage of having something being done one way and done correctly. [3].

5.1.3. [bookmark: _Toc36045052]Robustness
My design must be robust; crashes, layout, colour must all be proficient at what it considered to do. Robustness also relates to adaptability to different requirements. Such as disability and user preferences. Whereby colour-blind users should have the ability to alter colours depending on their colour-blindness, or partially blind users should get an audio description of what they have pressed. This is one of the sensory components. The human ear can hear between 20 Hz and 15 kHz meaning that humans can hear a wide range of sounds. This is one way to make a design robust by deploying an auditory stimulus [3]. 


6. [bookmark: _Toc36045054]Ben Schneiderman Golden Rules
6.1.1. [bookmark: _Toc36045055]Consistency
Consistency is key to a fluid design, identical terminology should be used in similar areas, such as prompts, menus and help screens. Consistency in. Colour and layout as well as typography and fonts should be used throughout. Exceptions can only be made if the layout of my design does not conform to the nature to which my design is being applied too [4].

6.1.2. [bookmark: _Toc36045056]Universal Usability
With a diverse range of users, based upon intelligence, age, gender, disability, my design should accommodate each group of individuals. Such as novice users should gain guidance by a dialogue box, disabled individuals should gain support by visuals if not visually impaired and if so, auditory feedback is required. Keeping a design simple is a requirement for a younger audience, as they cannot grasp complex UI’s without support of an adult or a more advanced user [4].

6.1.3. [bookmark: _Toc36045057]Informative Feedback
In my design there should be a feedback sent to the user upon certain actions, such as failure to login should return so, as well as if a password is being entered, it should respond with a set of requirements that the password should meet, as well as method to display the strength of a password. [4]. 

6.1.4. [bookmark: _Toc36045058]Design Dialogues for Closure
Dialogues of my design must have a sense of closure for users, so that they can gain a sense of relief, with the knowledge their action has been successful or otherwise. These Dialogues should be set as a set of actions, with each providing feedback or a notification so that users understand that the action has been done. [4]

6.1.5. [bookmark: _Toc36045059]Error Prevention
In my design I should prevent errors as much as possible, including the inclusion of feedback to the user of a failure or error. Errors should not stop the user from continuing their activity, as well as provide a way for the user to step back from their action if the action does not operate correctly [4].

6.1.6. [bookmark: _Toc36045060]Action Reversal
Actions committed by the user must be reversible. Such as a user going to a different screen or page, they should be allowed to return to the previous as to remove the anxiety of the user.  This is something ideal for my design, as users can make simple mistakes when it comes to inputting data [4].

6.1.7. [bookmark: _Toc36045061]Users in Control
For my design users should always feel like they are in control, so that users feel like mistakes cannot be made. They do not want responses from the design that they are not familiar with, as all users want to feel in control of their interface, it is important they are made to feel so. This also includes as not too annoy the user, as the user’s patience can run dry quickly [4].




6.1.8. Dix & Schneiderman Comparison
Schneiderman’s design rules are simple and flexible in their own right, they are mostly concerned with practicality and feedback through auditory and visual clues such as feedback using a notification or a sound notification which will be incredibly beneficial to my design. His rules are flexible, which is why my design can just use a subset or a small group of his rules and are not required to follow all of his rules while Dix’s rules are also simplistic, more concerned with the psychology. Dix’s idea of learnability is compelling, providing a set of ideas on how complexity and simplicity should be managed for those at different ages, whilst providing metaphorical ideas based upon the current designs of modern objects. As well as that a design should teach a user everything required to become somewhat of a master of the design.


7. [bookmark: _Toc36045063]Metaphors
Metaphors are a set of user interface visuals, icons, imagery and actions that provide and exploit information a user may already have. These metaphors allow the user to make connections between different visuals and the idea of what they are and can do. It provides the user instantaneous knowledge of the action that they can do. An example is Word, Word provides imagery that are metaphors such as the Floppy Disk icon is for saving, the back arrow is to undo, and the printer image is for printing. For my design this will be incredibly useful as many of the current and next generation that will be joining college will have clear and understandable knowledge of metaphorical imagery that pertains to a specific task [5].

8. [bookmark: _Toc36045064]The Z-Pattern
The Z-Pattern is a set of ideas that traces the human eyes movement across different visuals, to see the pattern at which users read top to bottom. This follows the Z-Pattern. Where users begin at the top right, then to the left, then down to the bottom left, then right at the end. The Z-pattern is incredibly useful to address my design and what I can do to maximize the visuals for the user [6].


9. [bookmark: _Toc36045065]Human Computer Interaction
Human Computer Interaction is a field of discipline that focus on the interaction between users and computers and the ideas of cognitive science, computer science and human factor engineering [7]. It began in the 1970s during the emergence of personal computing. Software such as spreadsheet, text editors and interactive games led to the ascension in HCI theories. The Human Processor was an initial theory; that proposed a collection of processors such as the Cognitive Processor, Perceptual Processor and the Motor Processor all relating to long-term and short-term memory built from the principles of Cognitive Science [7]. These ideas evolved into Usability Engineering, based upon these principles, usability engineering has concerned itself with the ease of use, practicality, efficiency and effectiveness of a certain system. These are principles and ideas that can be applied in my design, as practicality and efficiency being the largest concern, as many hundreds of students will be using the design therefore it needs to be practical and efficient [7]. Human Computer Interaction also entails rules, these rules such as simplify tasks, the human brain cannot remember more than 5 things at once, therefore simplifying my design will reduce the burden on the user. Also design for error, so that when errors occur, they do not harm any task, and test every error that may appear and assume that every error that can be made will be made, provide clear and concise error messages to guide the user.






10. [bookmark: _Toc36045066]Target User Group
Tasks for the user can be presented through many different graphs. Decision Trees can represent a common task that a user must undergo, some tasks are so similar that one decision tree can represent them all. To broaden this view, Hierchical Task Analysis is also useful, displaying the Task for each section. But below is a diagram for each task a user must undergo for each section.
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11. [bookmark: _Toc36045068]Prototype
The design for this interface is built for an enrolment system, whereby users can enrol through a visual interface rather than through traditional paper. The enrolment is used on a kiosk, when using this kiosk, the student would have a pin and enrolment number so that the user can enrol on a course, the design will include quick paragraphs on Colours, Typography and Buttons. The Design will be minimal, as users will not be interacting with it constantly, but only for a mere 15 or so minutes, therefore a minimal and simple design is best for this system.

	Concern
	Description
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	[bookmark: _Toc36045071]Typography
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11.1. [bookmark: _Toc36045072]Wireframe
	Wireframe Image
	Description
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12. [bookmark: _Toc36045073]Paper Prototype Evaluation
The paper prototype in-visions the goal of simplicity and readability, the lack of rounded buttons Z-pattern placements and the use of boxes within boxes to ensure the users eyes are focused within a certain range where required. The use of words instead of metaphors for the back and next buttons will conclude what the action does, rather than an arrow forward or backward whereby a user may be confused that it means to undo or redo, whereby they could lose their progress. The spacing of each object is deliberate, and the use of boxes are used to add focus to specific contexts. Of each sub-task within the task of each page.
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13. [bookmark: _Toc36045074]Class Member Feedback
Design is simple and easy to understand, buttons are readable, and the position of entities are well spaced. Boxed entities to concentrate my view on tasks made everything more fluid and dynamic. There is not a submit button must be that information is submitted I pressed next, and information should stay when I press back and go back to next again and that should be in the actual software version when you make it. Noticed the Z pattern where things on each page go left to like the letter Z. Instructions appear clear, where I could not mistake it as a different action so no subtleness where I could follow the wrong step and think oh, I thought it meant this.



14. [bookmark: _Toc36045067]Human Factor Theory Analysis
In my designs a selection of elements from the Human Factory Theory were utilized. Human factory itself is a body of knowledge concerned with the suitability and guidance for humans in developing computer related content. These ideas include Auditory Icons and Earcons. Auditory Icons are everyday sounds that are natural, in order to represent an entity on an interface, such as dragging an item on a computer into the computers "trash" or "bin. Earcons are created audio used for specific tasks and conveys to the user about the task. My design will include Earcons but not auditory icons, as a slight ding for the user for not completing an action or reporting an error will be necessary [8]. Auditory Icons will be unnecessary in the design as there are no natural elements. Human memory is short-lived it is also a theory applied in Human Factory Theory, whereby I have chosen to have elements near, and all included on the same page, or whereby there is a form of reference such as the manual submission of qualifications. Metaphors are lacking in my design, as such that a backwards arrow or forwards arrow can be construed as being an undo or redo button, therefore plain English will suffice for this behaviour, which also applies to the visual needs’ theory. The only form of metaphor is included in the manual qualification entry to add new qualifications, mostly as a plus symbol is largely settled to one distinct meaning of addition [8]. Another element is haptic feedback, whereby buttons that cannot be pressed anymore, the opposite such as the back button will highlight if the next button cannot proceed. 






15. [bookmark: _Toc36045076] Software Prototype Evaluation
The software prototype is remarkably similar to the paper prototype, in terms of layout, positions, following the Z-pattern, the colours are exactly the same as previously shown, which a good level of consistency across all pages. The use of Red for certain things such as boxes and text fields was a bad decision, as red is commonly known to be a warning or signify danger through metaphorical ideas. The difference between the navy and yellow allowed the objects not to blend, as well as the use of the same background colour for text within boxes, as dark colours and bright colours make readability easier for those with colour-blindness. The only use of metaphor was the plus sign for adding new qualifications, the purpose behind this use was that it’s not a metaphor that can be mistaken as something else. The lack of metaphor on the back and next means it lacks a modern touch, but limits the mistake of understanding what the button does, as previously mentioned an arrow forward or backwards may be mistaken as an undo therefore cause conflict in the design, as stated by Dix users should feel in control, not understanding if the arrow means forward or redo means that the user may no longer feel that they are in control. The lack of a different screen for scanning items was a bad decision. And the possibility of a loading bar, or a progress bar would have told the user at greater length of what is going on, instructions placed under those buttons suffice for simplicity sake, but a new menu entirely may provide more control to the user, and provide greater length of detail to the design.


16. [bookmark: _Toc36045077]Conclusion

Overall the design fitted what was required, it maintained a simplistic and basic design, even though this form of minimalism was desired, it meant that the design itself lacked a lot of what could have benefited the design, such as a submit button something that was not mentioned in my feedback by a classmate. In the feedback my classmate mentioned that they presumed that pressing next submitted the results, something that should have been clearer in the design or the addition of a submit button would have benefited the design heavily. The colours even though not appealing, provides better viewing for those with colour bindless also. Overall the goal was achieved but the outcome was less than desirable as it does not look modern or unique. The research carried out provided me with a unique and young perspective of usability engineering, human computer interaction and the ideas of these subjects.
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Buttons will be hard-edged rather than rounded, the reason
behind this is readability, the dissolution of blending, as
something whereby a squint test could be applied it is easier
to notice a rectangle than a somewhat rounder rectangle,
allowing the user to emit any chances of mistakenly
pressing the incorrect button. Following the idea of
Schneiderman’s Consistency all buttons will be hard-edged
and Dix’s Flexibility so that the user interface can maintain
a flexible nature in its use by having not just buttons but
shortcuts.
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This an example I created in Photoshop, as you can see, the
hard-edged rectangle is easier to read, especially with an
Uppercase font, whereby letters cannot be mistaken by
others. This built on Schneiderman’s Usability rule whereby
the interface is simple especially for a younger audience.
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There are many different font-families, such as Monospace,
Sans, Sans-Serif and Serif fonts alike. Each providing their
own unique style, visuals and feel. Due to the nature of the
interface, it is important that the font is readable and
modern, therefore a Sans font will be used, as it is quite a
flat, hard-edged font, whereby it lacks curvatures that may
limit the readability of the user interface heavily. As well as
maintaining consistency with most user interfaces as they
mostly have a Sans font such as word processors, browsers
and video games. Sans-Serif works best for large groups or
paragraphs of text which this user interface does not have.
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This is the welcome
screen, pressing continue
will go to the next screen
below
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This is the biographic
screen, this is where users
input information such as
name, dob, email and
mobile number. There is
also a dialogue box for
passport and driving
license scan
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This is the evidence
screen for the grades,
scanning or manual entry
is possible, manual entry
takes the user to the next
screen below
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This is the manual entry
for grades, users can
input their school, class,
grade and date or add
more on the right side
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image18.png
This is the questionnaire,
Sex, Ethnic Origin, Civil
Status and Religion are
all inputted here
specifically for legal
reasons
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Payment Type
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This is the payment
screen, users can select
card or cash, card will
bring a prompt on the
card machine and cash
will print a receipt with
where to go to pay
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Signature in the Box Please





image22.png
This is one of the final
screens, this is where
users can input their
signature on the screen.
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Are you Frished?
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This prompts the user
whether they are
finished, if so then the
thank you screen will
display, if not it will
return the user to the
signature screen
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This is the thank you
screen, this supplies more
information to the user
on what to do




image27.png
WELCOME TO NPTC





image28.jpeg




image29.png
Please Input Biographic Informaton

Name  =o— Evidence Scan
Address m—

DOB —

TELNO m—

MOB NO e—
Email  eo—

Please Document Under Scanner
‘Await for bink o green ight

NEXT




image30.jpeg




image31.jpeg




image32.png
Education Evidence Scan

Please Document Under Scanner
‘Await for blink on green light





image33.jpeg




image34.png
Manual Entry

School Name ~ m—— | | Add More
Class Name —
Grade Achieved m——
Date Achieved





image35.jpeg




image36.jpeg




image37.png
Questionnaire

NEXT




image38.jpeg




image39.png
Payment

Payment Type

Gash slection wil print arecet
Please follow insiructions
keybad for Card paymer





image40.jpeg




image41.jpeg




image42.png
BACK

Signature Within This Box

NEXT




image43.jpeg




image44.png
Are you finished?
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Thank You for Joining NPTC

All Details and Card will be printed to your Right

We're excited to meet you, please read the starting date
document for more information or speak to a member of staff
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This is a system that will be used by many individuals, and
as such accommodating those with colour blindness may be
an issue as there are many different variants, therefore
colours are required to be simple, plain or accommodate the
different types whereby the colours will not affect them too
harshly. These range of colours are what can cause the least
effect to colour-blindness. Whether it’s Deutran, Tritan or
Protan colour-blindness, these range of colours should
accommodate those who are colour blind. Another benefit is
those with Dyslexia, as Navy, Cherry Red, Winter Blue and
yellow are all colours that those with Dyslexia can easily
read from, as text will not blend so easily into those colours.
These ideas are built upon Schneiderman’s consistency and
Dix’s robustness, and should fulfil them.




