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1. [bookmark: _Toc103811054]Usability review – Machine interfaces

Below I will be discussing two machine interfaces of differing quality in relation to usability. I will then be comparing them against usability topics such as human factors, affordances and metaphors. The two interfaces are as follows:

· Parking ticket machine – Bad design.
· Oyster card machine – Good design. 

























1.1 [bookmark: _Toc103811055]Parking ticket machine

Below in figure 1 is the parking ticket machine. Operation of the machine involves first inserting a credit card and then using the blue buttons to increment/decrement the time of the session which also changes the price. Green tick button to confirm the selection, enter the pin for the card and press the green button on the pin pad then if payment is accepted the ticket will be printed. 

[image: A picture containing text, outdoor, parking, meter
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Figure 1 -  [1]


1.2 [bookmark: _Toc103811056]Oyster card machine 

Figure 2 shows the machine interface for the oyster card for use on London transportation.  
[image: Improving the daily lives of millions of people with TfL | Foolproof]
 Figure 2 -  [2]
Step 1 – Top-up
[image: Graphical user interface, application, Teams

Description automatically generated]This stage of the interface involves the user tapping the oyster card on the yellow reader on the machine. 

[2]
Step 2 – Selection
[image: Graphical user interface, application

Description automatically generated]In this stage, the user can select their top-up value and renewal of travel cards. 
[2]
Step 3 – Payment
[image: Graphical user interface

Description automatically generated]After selecting value this screen allows the user to either pay via coins, cash and bank card. Arrows point to the location of each of those payment areas.
[2]

Step 4 – Accept
[image: Graphical user interface, application

Description automatically generated]The final stage of the interface is to download the top-up onto the Oyster card which is done by scanning again.
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1.3 [bookmark: _Toc103811057]Comparison – Oyster vs parking ticket machine
Below I will be comparing the two machines previously shown against usability topics such as affordances, metaphors and use of human senses.
An affordance is defined by Gibson as “Offerings or action possibilities in the environment in
relation to the action capabilities of an actor”. [3]  Both machines employ affordances for their users to take advantage of. One such affordance of the parking ticket machine is the use of payment options such as inserting a coin for payment. Another one is the option to use a button to increment or decrement the time of stay. However, this particular affordance is not very clear in its action as it does not tell the user it is specifically for adjusting the time. The half clock logo for hinting to the user is probably not the best metaphor either. However, the machine does use the green tick button well to signify this means the completion of a task to the user.
[image: A picture containing text, outdoor, parking, meter

Description automatically generated]
[1]

In comparison, the oyster card machine uses affordances slightly better by detailing the action of the button push inside the button on the display. Such as the print receipt button found below. The oyster machine also uses interface metaphors to describe the button and its action better. For example, the start again button below uses the image of a house to signify that the button is used for returning the user to the beginning. The oyster machine also details the correct payment types to the user using an image representation of the money accepted by the machine. The parking ticket machine also provides an interface metaphor for paying by showing the action of payment such as inserting the coin/card. Finally, the oyster machine also uses country flags to represent language selection for the user which is a clever interface metaphor. The oyster machine also uses an interface metaphor for the quick guide button as it uses an ‘i’ to represent the word information. 
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The parking ticket machine also incorrectly groups and positions its affordances and interactions compared to the oyster machine making the user work harder to figure out the steps instead of chunking the buttons available to the user.[4] So for example the buttons in the row below are not ordered in relation to the task and they are also not grouped e.g. helper buttons and action buttons. In the oyster machine, the information is always grouped to help guide the user through the purchasing process. In terms of accessibility for users who are blind both of these systems fail to provide auditory commands or touch-based instructions. The oyster machine also implements are far more minimalist design compared to the ticketing machine making it easier to understand the necessary steps. 
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Improvements – ticket machine
To improve the ticket machine the buttons would need to be re-organised and numbered based on when they get used in the purchasing process. The instructions need to be increased in size to be truly useable and instantly processed which would remove any need for the user to work out what to do next. The buttons for increasing and decreasing the time need to have a more obvious interface metaphor such as a clock. Finally, the ticket prices need to be enlarged and placed at the top of the machine before step one.
Usability theory – Machine vs Computer 
Applying the computer interface usability concepts such as affordances, interface metaphors and vision to the machines previously discussed is still helpful. This is due to the machines still being interfaces of a different kind. Additionally, some of the usability concepts discussed previously are grounded in known theories such as visual perception and human memory. This means that they can be applied to a multitude of different interfaces. The interface of the oyster machine is still a computer screen the only difference being the sensory control of the touch screen compared to a mouse of a standard computer. In relation to the parking machine, the interface is more physical than a standard computer interface but the concept of affordance or interface metaphor does not change as the user will still recognise the action needed just like in a computer interface.

2. [bookmark: _Toc103811058]Evaluation strategy for ticketing machines 

Strategies for evaluating user interfaces can either be expert-based or user-based. [5] The selected strategy for evaluating the ticketing machines above is a heuristic evaluation which is an expert-based strategy. A heuristic evaluation strategy involves evaluating an interface against principles or rules to identify interfaces that fail to meet these principles.[5] The common heuristic evaluation method for general computing displays is Nielsen’s ten heuristics.[6] Due to the differences found in ticketing machines compared to general computer interfaces, I will be specifying new heuristic rules for ticketing machines. Below are heuristic rules for ticketing machines:

I. Shortest route 

Consumers using ticketing machines should be provided with the most efficient route to completing a purchase. This means that unnecessary steps to achieving the end goal are removed to ensure that users are not left confused or irritated when operating the interface. The rail delivery group specify this in their ticketing machine guidelines. [7]

II. Feedback & Confirmation of Actions

Ticketing machines for rail or parking activities are usually payment oriented. Feedback and confirmation of specific actions relating to payment should be integrated into the interface to ensure that users can form trust with the system. Users need to understand what they are purchasing is correct. Receipts and confirmation of payment screens are good examples. The rail delivery group include similar rules in their guidelines.[7] This rule relates back to the interface heuristic of system visibility by Nielsen.[6]

III. Visible affordances & clear interface metaphors

Actions for the ticketing machine such as buttons, card inputs and coin slots should be clear to the user. Interface metaphors should be clear and appropriate for the users of the machine and where necessary should be accompanied by a label. This heuristic is close to the match between the system and the real world heuristic of Nielsen.[6] Sandnes et al, recommends this in their research on kiosk machines.[8]

IV. Minimalism 

Interface clutter and unnecessary information should be avoided to ensure the user is not overloaded with noise and distractions that divert from the main aim of purchasing a ticket. This heuristic is also echoed by Nielsen and Sandnes et al.[6][8] 

V. Sequential Process

The user should be guided through the process of obtaining their ticket in a simple sequential manner to reduce the overall information load placed upon them. This rule is supported by Fujitsu in their white paper on kiosk usability guidelines.[9] It is also supported by Sandnes et al in their research guidelines.[8] This rule is also grounded in the theory of chunking information to reduce memory load. [4]

VI. Simple structure, navigation and visibility

The user interface of the ticketing machine must use a hierarchical structure to allow the user to guide themselves through the system with ease. Navigation should be done with a set of buttons that do not change throughout the system. Exit buttons and home buttons should be available to the user where appropriate. The user should be able to view how far they are within the process of purchasing a ticket with the machine e.g. numbered, colour indication or hierarchical structure tree view. This heuristic is supported by recommendations provided by Maguire in his research on interface design for kiosks.[10]

VII. Language selection

If the machine is for international users or dual language citizens it should provide a way to communicate the language of choice to those users e.g. Press here to select English or use a country flag icon. Maguire recommends this in his research and so do Sandnes et al.[10][8]

VIII. Colour limitation

The interface of the ticketing machine must limit the overall colours used to 4-5 max. Colours should be suited to colour blind people as well. Neutral colours are recommended. Maguire recommends this in his research on kiosk machines stating that too many colours can make the user experience unnecessary strain due to too much contrast. Additionally, Maguire states that colour blind people should be covered within kiosk designs.[10]

IX. Accessibility 

To ensure all people can use the system the machine must be set at a height for both wheelchair and mobile persons. Alternatively, two machines for each height of the user can be used. The numeric keypad for pin entry should have a raised dot on the number 5 for people with vision problems. Additionally, buttons should be grouped for their function to not confuse people with vision problems. Braille should be included on most buttons if possible or braille information section. The help button should be clear and large for all people no matter the disability. Voice instructions should be used to guide the users also. Maguire recommends all of these in his work on kiosk systems.[10]

X. Clear Instructions & Transparency

The system must provide the user with clear instructions on how to use the system properly. The instructions should be short and precise. The information in the instructions should be suitable for users of all levels. Additionally, the system must provide transparency to the user by telling them what is needed to complete the process before beginning. Failure in providing clear instructions and transparency can lead to the system becoming confusing for the user to operate. This heuristic is based on the work of Sandnes who recommends instructional videos for user clarity.[8] Nielsen’s general interface heuristic of help and documentation is also related to this heuristic.[6]


XI. Reduce user memory

Where possible the system should allow the user to recall information they require rather than them requiring to use their memory. This is a well-known heuristic of Nielsen that applies to all interfaces hence its inclusion in this list. [6]


3. [bookmark: _Toc103811059]Guidelines and accessibility 

Below I will be applying Ben Schneiderman’s eight golden rules of interface design to the ticketing and oyster machines previously discussed. Below are the rules I will be applying:

· Strive for consistency.
· Enable frequent users to use shortcuts.
· Offer informative feedback.
· Design dialogue to yield closure.
· Error Handling
· Permit easy reversal of actions.
· Support internal locus of control.
· Reduce short-term memory load.    [11]

Strive for consistency 
The oyster card system maintains consistency throughout its process using a similar layout and structure in all displays. All screens map correctly to the layout provided by the system. Colours and controls on the screen maintain position all the way till the end. The ticketing machine is not consistent in its design or layout. Buttons are positioned in an unintuitive manner and are sized differently. Text is sized differently in all areas.
Enable frequent users to use shortcuts
The oyster system partially meets this golden rule. It allows users to quickly select the desired ticket or top-up for the card in an efficient manner. However, there are no personalised shortcuts due to the rigid requirements of a payment system. The ticketing machine has no shortcuts at all for users as the selection choice is based on incrementing using a button. 
Offer informative feedback
The parking ticket machine does offer very basic feedback on its small display such as money put into the machine and the time for that money. It also tells the user to collect the ticket. However, this information is not informative for the user as it does after the action. There is no reassurance for the user. In comparison, the oyster machine directs the user through the process as well as gives the user reassurance such as loading screens and confirmation screens.

Design dialogue to yield closure

The oyster system provides constant updates for the user to recognise where they are in the process of topping up the card. It also gives them prompts on what is happening during the process. The instructions for payment are simple and the user is given enough information without thinking. The parking ticket machine does not provide much closure for the user as the user has to guess what to do next or by referring to the small instruction panel.

Offer simple error handling 

The oyster system gives feedback on any errors the user makes such as the card not being recognised or failure to add the right amount for their purchase. It also prevents errors by giving robust instructions and limiting the chance of error such as giving the user what coins are accepted by the machine. The parking machine does not give any feedback for errors. It can let the user use incorrect coins. 

Permit easy reversal of actions

The oyster machine allows the user to backtrack through the selections or adjust the amount of money they wish to top up dynamically. Cancellation is also offered to the user in all steps. The ticketing machine allows for the cancellation of a selection but it resets the entire process meaning extra steps for the user.

Support internal locus control 

The oyster system allows the user to be in control of the entire process such as being able to select when to move forward or backwards. The user is never forced to do something. The ticketing machine allows the user to be in control as well but limits the total control due to the rigid process of the button interface. 

Reduce short term memory load 

The oyster system provides the user with prompts throughout the process and by using iconography to reduce the need for the user to use their memory e.g. recognition rather than recall. The ticketing machine requires the user to remember the stages of purchase and forces the user to disengage from the system to refer to the diagrammatic instructions found above the main payment system.









3.1 [bookmark: _Toc103811060]Golden rules and vending machines

As is clear from above all the rules of Schneiderman apply to the interfaces of vending machines. It applies more directly to systems with large displays compared to simple button oriented ones such as the parking ticket machine. This is due to the oyster machine having more in-depth processes which allow the user more selection and thus more control such as navigation. The ticketing machine had issues with the rules such as error handling, closure, locus control, reversal control and feedback due to limitations of the hardware of the system. This could mean that for vending machine interfaces more nuanced rules need to be applied for the variance in the machine layouts and capabilities. 









3.2 [bookmark: _Toc103811061]Accessibility and vending machines

Below I will be showing my accessibility recommendations for ticketing and vending machine interfaces related to the ones discussed in this report. The recommendations for usability are grounded in research on self-service machines. Below are the recommendations:

I. Language control 

To enable people of all cultures to access self-service machines they must allow for language selection. Maguire recommends language control in his work on recommendations for kiosk machines. [10]

II. Textured controls

People with visual disabilities need to access machines and work the interface. Where physical controls such as buttons are available they should be textured. Braille should also be considered. Tactile operating features are also preferred for users with visual impairments compared to touch screens as the feedback is greater for the user.[12] 

III. Audio description

To make the ticketing machines more accessible for all people the inclusion of auditory output is required. Duerstock states in his work on challenges for disabled users regarding self-service technology that auditory description technology works well for visual disabilities.[12]

IV. Height modification 

The height and placement of the machine must allow for users with mobility impairments. Duerstock states in his work that kiosk machine interfaces should be within 15-48 inches from the ground and the keypads must face normal to the interface. [12]

V. Colour limitations

The interface of the ticketing machine must limit the overall colours used to 4-5 max. Colours should be suited to colour blind people as well. Neutral colours are recommended. Maguire recommends this in his research on kiosk machines stating that too many colours can make the user experience unnecessary strain due to too much contrast. Additionally, Maguire states that colour blind people should be covered within kiosk designs. [10]

VI. Visual over text

To allow all users with differing cognitive abilities aids such as videos or diagrammatic images should be encouraged where possible to aid people with disabilities. [10]








3.3 [bookmark: _Toc103811062]The World Wide Web Consortium (W3C) and vending machines
The W3C provide guidelines for the web.[13] They also provide guidelines for accessibility on web interfaces.[14] The guidelines recommended by them are based on four principles:
[image: Get to Know the Web Content Accessibility Guidelines (WCAG) - Make Your Web  Content Accessible - OpenClassrooms]











[15]

The guidelines and the principles can be mostly applied to vending machines. The robust principle and compatibility do not apply to vending machines as browsers or even operating systems on vending machines do not change. The perceivable guidelines are applicable to user interfaces on vending machines as text alternatives and text descriptions are needed for disabled users. Operable guidelines such as navigable, seizures and time are applicable as well as the interface of a vending machine needs to be operable regarding these issues. Keyboard accessibility is a web-based issue only. The understandable principle applies to vending machines also as the information needs to be readable and predictable. The input guideline is specific to web forms. However, user input fields need to be understandable for vending machine users as well. 
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