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[bookmark: _Toc67686913]Introduction
In this report, I will start by discussing what is usability engineering and what is HCI. I will then be discussing the stages of the usability engineering lifecycle. Following on from this, I will be talking about the design principles. This includes Dix, Schneiderman, Nielsen, Norman. After this, I will include my task analysis which will have different tests, payment options. The report will also look at the human factors, and the evaluation of the work of myself and to my partner.

[bookmark: _Toc67686914]Interface Design Research
Usability Engineering involves the testing of designs at different stages of the development process. It defines problems that occur in the use of the system. The usability expert Jakob Nielsen is a leader in usability engineering. [1] In the book by Nielsen, he describes methods used throughout the development process. This would ensure designers will know the most important thing to consider before implementing the product. Nielsen describes how to use usability heuristics in the usability engineering lifecycle. [1]
HCI – this stands for human-computer interaction, this is an investigation of how people interact with computers. HCI includes three parts; the user, the computer, and the way they work together. 
Stages of the usability engineering lifecycle
Requirement analysis – this step, you start with the user characteristics, the task requires so then this determines what the user needs to do, set the goals for the usability study, and determine the usability study design guidelines. This would be getting information from the users and then deciding on how to design it. [2]
Design, testing and development – for this stage, a top-down approach to designing the product needs to be considered. This is important because the team needs to know how the project will be put. This step requires the most feedback from the project team. [2]
Installation –  after the product has been installed, there would be feedback gathered from users about what they like and don’t like about the product. If the feedback was a survey, this could be done remotely where the user would send the survey link to the customer. [2]
Design Rule/Principles
Schneiderman’s eight golden rules
Strive for consistency – users can apply from one to click to another. This way it would manage to achieve the goals more easily. For example, when designing a website; icons, colours, menu are important as well as making the website more accessible friendly and being able to view the website on multiple devices. 


Enable frequent to use shortcuts – when it comes to a quicker way of completing a task. For example, for a Windows keyboard, the user can copy and paste faster by using keyboard shortcuts. This would be beneficial for users, so they can navigate and operate more quickly and effortlessly. 

Other informative feedback – the user should know what is going on. For example, when errors messages show up and this shows an error code, we would need to Google what this means. An improvement for this would be to show a more readable message to the users. 
Design dialogues to yield closure – there should be a beginning, middle and end for the users to know the progress. They should add in a progress bar of the percentage of completion. [3] For example, Amazon customers would have products in the basket and when they fill in the delivery details and fill in the card payment details. There would then be a confirmation page that alerts the users that the order has been confirmed. 

Offer simple error handling – the systems should be designed to avoid error, or if there is an error. The user could solve the problem as quickly as possible. For example, on a website, when the users have forgotten to input in an online form, this should flag the details up to alert the users. 

Permit easy reversal of actions –  actions should be reversible, users know that the errors can be undone, the units of reversibility may be a single action, such as an entry of a name address. [3]

Support internal locus of control – the users should have a sense that they are in full control, so a website should focus on the users being the focus of attention.

Reduce short term memory load – humans can remember limited things, they have information processing in short term memory. [3] Website location should remain visible and forms should fit in a single display. For example, we find multiple choice questions easier than short questions because it requires us to remember from our memory. 

Nielsen principles
The system should keep users informed about what is going on, this would be through feedback within time. This would make the information appear in a natural order. [4] For example, a cup would have a handle for the user to carry the cup and drink hence there is a handle to use. Otherwise, they would be holding the cup and it would be hot to hold. [4] This would result in an issue for the user. Users should not have to wonder where different words mean the same thing. For example, a check-in counter is usually at the front of the hotel. [4] This consistency would meet customers’ expectations. Error messages are important, we would learn from the mistakes. These mistakes would help us, for example, slips and mistakes. The slips are unconscious errors that are caused by distraction. The mistakes are conscious errors between the user’s design. We got to minimise the user’s memory load by making the actions visible. [4] Humans have short term memory, meaning the system should be visible and appropriate. Flexibility is important as shortcuts can speed up the interaction. Flexible processes can be carried out in different ways, so people can pick the method that works for them. [4] Interfaces should not contain irrelevant information. The visual elements of the interface support the user’s primary goals. Error messages should indicate the issue and suggest a solution. These error messages would be presented that will help the users to notice them and recognise them. Help and documentation are needed, this should be easy to search and focused on the user’s task. [4]

Norman design principles 
Visibility – the users should know by looking at it, they would know what needs to be done. For example, a log in screen that should include information about logging in with email and password would simply give this away. [5]
Feedback – the user must receive feedback after-action performed, this would let them know if the action was successful. So, for example, when the user adds an item to the basket, the user would click on add to basket and it will show a number next to it which shows how many items are in the basket. 
Constraints – constraint restrict a user with an interface, an example of a constraint is that an online form does not allow the user to enter any letters in a number field. 
Mapping – this is the relationships between objects, such as buying on the product details page. When we select the options for the type and colour. We see the changes in the price if it has gone up or down as well as if there are any available sizes left in the colour. [5]
Consistency – people manage better when they see a pattern. Consistency is key for the pattern to be recognised and learned by the users. For example, on a website, there are certain shapes such as the left arrow and the right arrow which makes the user understand what they do. [5]
Affordance – affordance is the properties of an object which shows the users the actions that they can take. Users should know the affordances without knowing the item, for example, a button that is designed to look like it is turned on or off. This is the link between looking at something and the way it looks, we would know how it is used. [5] For example, a mug with a handle. We instantly know that we hold the mug by holding the handle just by looking at it.
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The user requirements for the blood kiosk will be for male and female. This would be between young adults and older adults. They would use the kiosk to check their blood levels or can check if they are pregnant. Underneath will be the task analysis which will be explained, and each step will be justified on what it is. The task will have subtasks, for example, a user selecting a test would have the option to choose the available tests given depending on their gender. 
[image: ]
This is my HTA of a self-service kiosk for a blood test. This is a simple self-service blood testing service. This consists of identification, tests, perform the test and finish. 
[image: ]
The first step of the HTA is the identification, where the user would need to register the account. If they have already registered, they would need to log in. The step after this would be to put in their details when they are registering the account. They would need to include basic information such as name, email address, password, DOB. If they have already registered before, the step below login will be to log in with the email address and password.
[image: ]
The second stage is the test, they would need to select the test, if they are a man; they would need to select the tests that are related to them. Else if they are a woman, they would need to select all 3 tests. The user would need to select the test that they would need to do, whereas the next step would perform the test. 
[image: ]
The third stage would be to perform the test, to perform the test. They would need to sanitise the machine and their hands. After this has been done. They would put their arm inside the machine and when it has been completed. The machine would give out the result for the user to see.


[image: ] The last stage would be the payment, the payment would be in 2 forms of payments for the user to select the option they would pay in. This would be cash or card. If they would pick a card, they would need to input their card details in and then it would print out the receipt. This receipt would contain the test that they have done, along with the date and time. The price of the test would also be displayed so then the user would know how much it cost. 
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Cognition – this term involves gaining knowledge. The cognitive processes include thinking, knowing, judging, remembering and problem-solving.  
Memory – memory is the ability to take in information, store it at a later time. Memory is split into three stages: encoding, storage, and retrieval. Types of memory include long and short-term memory. Short term memory lasts about 20 seconds. [6] An example of this is when someone gives a phone number and you try to remember it. However, someone interrupts, and this can easily be forgotten as it is only in the short-term memory. Long-time memories are the memories. [6] This memory can last a long time and can last until we die.
Visual Perception – when we receive information from the environment, these come in senses, such as the eye, ear, nose. Each organ is part of a sensory system that receives sensory inputs and transmits sensory information to the brain. [7] For example, visual perception requires sight to see. The visual perception of affordances is an example of how vital it is, as without the sensory. We can’t do much without the senses. A lot of information reaches the eye, but it is lost by the time it reaches the brain. [7] Our perception of the world is based on past experiences and stored information. 
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[bookmark: _Toc67686917]Paper prototype design walkthrough evaluation 
My partner has tested my designs, and there are quite a few improvements that I will need to change. For example, having more screens as my current design is plain and doesn’t include many features. There are some good features that I have done well such as the buttons and the use of boldness in my text. They mentioned that it was a good first attempt, but more features need to be added. The use of the back button will be useful to add for the user to go back to a screen if they have entered something wrong. The payment process and testing process are the ones that I should add.

[bookmark: _Toc67686918]User and self-design evaluation – reflection on my system and testing my partner’s design
From my designs, I have gone back and had a look over them. There are a few changes that I think I need to improve on. I feel that it is not enough detail. I would need to include a few more screens as well as having an option on the different tests selected for male and female. I could also include more pictures and a back button for the user which will make it easier for them to navigate. I could also include a language button for the user to select if they are fluent in Welsh. 
I have tested my partner's design and it shows a lot of effort has been made. It has clear buttons with the different pictures next to it. The first screen clearly shows the language needed and the big start button. The background on the screens fits well with the font of colour. It has also got the use of the back button and the home button. For example, if the user selects the wrong gender, they could go back to the previous screen and select it again. However, I don’t see a registered account or a login for users to log in to their account. Perhaps if they go back to the machine again, the user could log in to the account and check the details. Another improvement is that after the insert card, another screen could be for the user to enter in their card details and maybe a receipt with the blood details on them. I would possibly do two receipts with the results and then the transaction receipt when they have paid. Overall, the designs are detailed and easy to understand for all ages. I have listed some improvements which could be added in. Apart from this, this is a decent design screen.







[bookmark: _Toc67686919]Software prototype
For my software prototype, I have chosen to use Visual Studio to do the designs. I have chosen this software because I have experience in using it. I am familiar with the different toolbox there and what they do. At the bottom, I have put in the screenshots with the updated versions of what I changed. I will explain what these features are and why I have made the changes to them. 
[image: ]
This is the first form that I have designed, I have kept this quite simple and plain with the user entering their full name and email address. I have provided the submit button when they have filled in their name and email address. The light blue background suits the black font and it is easy to read. Every form will be the same structure, with the same background, buttons, and title at the top. 
[image: ]
The second form shows when the user has entered their full name and email address, they would need to select their gender. The next form will show the type of tests available. 
[image: ]
This screenshot shows that when the male is selected, there will be two types of tests available for the user to select.
[image: ]
This screenshot is for the female when they have selected the female picture. It will show the 3 types of tests available for them to do. 	Comment by 269403 (Simon Dang): 
[image: ]
This form shows the payment method, the user can select cash or card. 
[image: ]
When the user has selected cash, a form will come up and this form will show the amount that needs to be paid. If they have selected the wrong type of payment method. They can go back and select the card.
[image: ]
When the user has selected a card, they would need to insert the card and the next form will be to enter in their card details. If they have selected the wrong payment method, they can click the back button and then they can select cash. 
[image: ]
This form shows when they have inserted their card, they would need to input their card details. 
[image: ]
The last form is the receipt with the test result the payment receipt for the user to check on the price and to check on the type of test they have done, and the results will be shown on there. 
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After analysing my paper designs, I realise that I have made the designs too simple, there are a few more screens which I would need to include. Based on this, I would need to update the current version and improve on this based on my partner's evaluation. The reason I designed it simple is that I could improve on this and make it much better. On the other hand, I think I have done okay with the task analysis and the human factors. The walkthrough could be improved and could make it more complex. Following the feedback, I had from my partner, they had said that improvements are needed such as having back buttons for the user to navigate back if they had entered something wrong. Also, to have different test selected if they were a male or a female as one of my screens has just included the 3 tests which didn’t include male or female tests. A few good points for my screen are that the text is bold, so the user can read everything easily. I have made the buttons big as well as it is easy to identify. 
Based on the feedback, there are various features that I would need to change as well as update. I will be designing a more updated version that would compare my current version of the designs to my new one. From my partners perspective, there are a few features that I could add and change. Based on this, I will know what needs improving and changing. 

[bookmark: _Toc67686921]Conclusion
Following the results of my evaluations, I sent my designs to my partner. My partner reviewed it and there were some improvements to be made. Based on the feedback, I have made the changes when I developed my software prototype in Visual Basic. I had added in more screens, as well as adding a back and home button for the user to click on if they have entered something wrong. I have also added a light blue background to suit the black font text. This would make it easier for users to read and understand what is going on. 
In conclusion, I feel that the updated version of the prototype is a lot better and easier for the user to understand. As I have done more screens, this would help and fulfil the requirements of the blood kiosk. 
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