



High quality vending machine design
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Senses
Despite the owners of this machine having filled it with the opposite of its goal, the large sticker branding is useful as it immediately displays to those passing by what it is trying to market, what it contains, in large, clear text with the sticker too containing images of healthy food. The containments of the vending machine are separated with food at the top and drink at the bottom too, with their key number being very clear (“A4”, “B6”, “D5” and so on), also clearly visible from a distance is the payment methods being offered, with coins (as per tradition for typical food vending machines), notes and card being accepted. The card payment location has instructions on how to pay using card, and a sticker beneath showing that Apple pay is an option available. The large button near the payment options is indicative of the button which gives users their change, its location is satisfactory here, and clearly labelled for those unknown, but with said label not being intrusive.
At closer inspection it can be seen that clear, brief instructions are added onto the machine in an area where users are going to be likely to read – the payment area, also within visibility here is the time and date, which are not essential, but harmless to include nevertheless – and could provide useful to someone.
The buttons to select an item to purchase are within close enough range of the payment options to be convenient for the user, having not to need to move their fingers/hand very far, yet not too close in which discomfort could be caused – or to where options are not distinct or visually pleasing. One gripe however is that the option to pay with card is awfully far down on the vending machine, a possible suggestion for improvement here is for the sticker with the woman laughing to be removed, and to have the card option moved near where that sticker lies.
Areas of the vending machine which can be touched have a smooth metallic coating – the feeling of which is pleasant to most people and common in most vending machines, as well as a significant number of items which would be in a modern, public building such as railings for staircases. 
Metaphor
Visual metaphors are rare here, especially since nearly everything is labelled explicitly with text. A small slot exists within relative range of the payment options, to implicate where coins should be inserted if that is the payment option the user wants to use. The noticeable indent is indicative of being the location in which the purchased product can be collected, the lines which decrease in size as they go down indicates an arrow, pointing to opening of the hatch to collect the purchased product.
Affordance
There are no hidden affordances on this UI, as the actions required to fully perform the functions of this vending machine would not require them, as hidden requirements are generally for more complex interfaces. 
There are nearly no false affordances, the less false affordances there are the better – as they mislead users, and take up space, complicating users and possibly making them spend more time than they would ordinarily need to perform the main goals the UI serves to assist in aiding the user with. Towards the top right of the vending machine is a black circle which performs no function, however, takes the shape of a button and could be easily mistaken for one by the user.
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Explicit affordances are evident and assist the user in knowing how to quickly get to grips with the utilisation of the machine. Areas where the user should interact either stick out of the machine – such as the change button, card payment area and the location for accepting bills – or they are indented, such as the buttons to select for choosing the item wishing to be purchased, on top of the areas where the items should be collected after the purchase is completed. [image: Graphical user interface
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Somewhere between being both hidden and explicit however is the slot where change should be insterted, the slot for it is obscured slightly, while visible it may take a user some time to search for it. Another suggestion for improvement here is to perhaps make this area more clear for users, other vending machines have already done this – considering the UI improvements this machine has over typical snack vending machines, it is abnormal for something simple to not be done as satisfactory as it commonly is.
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Description automatically generated with medium confidence]Here the location for change is surrounded by a different material and colour to the rest of the machine, indicating to users to redirect their sight towards it, as it may provide a use – the black slot indicating change should be entered. Explicitly stated above is an instruction – telling users to use “exact amount”, further implicating this to be the location where coins should be entered, and where to collect their change from (“below”).
Low quality vending machine design
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Senses
The screen in which the type of ticket you want to purchase is meant to be selected is far too small, this machine itself is already smaller than most ticket machines, but even relative to the small exterior, this screen is far too small – nearly as big as the area where card pin codes are meant to be entered. There is clear spare space in the bottom left of the machine for the change indent, with proper design the screen could have been made bigger without needing to remove the other features of the machine. [image: A picture containing text, monitor, electronics, display
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There is a QR code for extra help with usage of this machine. Assuming a user did need extra help, they would need to get out their phone, open to their phone camera, scan the code, open the webpage (assuming they have good signal and can connect to mobile data) and watch the YouTube video provided. This is a large amount of hassle for something that is meant to be done quickly, this machine is located on a tram itself, meaning you are limited for time to purchase your ticket.
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The only payment method offered is card and coins – which was typical of these machines a decade ago, but nowadays options for notes and touchless are given with the general progress society has taken towards becoming coinless. Meaning this machine is showing its age. The lack of a touchless card option makes paying using card slower than it would otherwise be, which again is inconvenient since purchases on this machine are meant to be done swiftly. 
The placement of this machine next to a stop button was not wise to do, as someone who may be buying a ticket could be getting in the way of a person who is trying to press the stop button – both are actions needing to be done fast. However there is some benefit to this, as having the ticket machine close to the door means a user can buy tickets for their next metro trip as soon as they enter or just before they exit the tram. The designers could have “had their cake and eaten it too” so to speak by simply moving the machine to the right hand side of the exit, and leaving the stop button on the left.
There is an “Easy read access” button just under the screen where tickets are selected, the button however shares the same colour and material as the rest of the machine, so to someone with bad eyesight may be mistaken for just a missing part of the yellow plastic, the text is high on the machine but far lower than where the average person could look without having to lower themselves down – which is both inconvenient and may prove difficult on a moving tram with a small amount of movement space. This is made from a minor issue to a possible major one given that those who may need to use the “Easy read access” button may be elderly and will have a hard time adjusting their height, the text is also fairly small, making it hard for those with bad eyesight to see. There is a symbol next to the button meant to indicate its use for those with poor eyesight, but it is still low down and would require adjusting of posture still.
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The machine uses a metallic coating, which is typical of tram machines – meaning it can be initially cold to make physical contact with, but not to where discomfort exists.
Metaphor
As stated earlier, a visual metaphor existing here is the eye with a line through it, meant to indicate “poor eyesight” to the user, which the corresponding button to the left meant to further indicate those with bad eyesight should press the button. Issues with this had been previously stated. A picture showing coins being inserted into a hole is next to the area where coins are meant to be inserted, however it is too small to be noticed at a distance, or up close to those with bad eyesight – who would typically be the people in need of such a visual metaphor, with the “coins” text not being able to satisfy.
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Many indents exist on the machine to indicate user interaction is meant to take place within those areas, these exist for collecting tickets, receipts, change and metro cards, as well as for inserting coins and cards. These indents are useful as displaying to users where to draw to their attention towards, however a lot of them are quite a distance from each other, adding some annoyance with users having to collect multiple items at once.
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Affordance
Explicit affordances which exist here is the use of indents on the exterior to indicate locations for user interaction to transpire in order for the machine to perform certain features, or for the user to collect outputted items. Little to no other affordances are used here, not falsely, hidden or negative. 
Suggestions for improvement
A suggestion for improvement offered previously was for the stop button to be moved to a different side of the exit, or for the machine to do the same – this would be done to prevent human clutter in one location. The screen could be made larger, while all the payment options could be moved on a similar horizontal plane of the machine – perhaps underneath the screen, with tickets, metro cards and receipts to all be collected from a close by location, directly under the payment options. The button to provide easy read access should be placed towards the top of the machine, and/or next to the screen. Any empty space could be used to provide instructions, which would otherwise only be accessed via the QR Code.
Applicability of desktop design theory to vending machines
Usability theories for desktop design have crossover to design of good vending machine interfaces, but they do not translate entirely. For example, some of Donald Norman’s six principles of design crossover, what is stated about intuitive iconography in the context of visibility – with users of both desktops and vending machines needing to know immediately what is in front of them and how to access all the necessary features [1]. Feedback is also important, the sounds of the purchased item moving through the machine, and coins being inserted is said to be integral to knowing the machine is working for users [2]. Affordance and mapping is not applicable, vending machines – on a user’s end – are very simple, while these concepts find more ground in more complex user interactions. Consistency is important, with there being lots of vending machines, all of which expected to be quick-use, similar navigation tools and features are integral to improving user experience [3]. 
Usability Heuristics being similar to Don Norman’s six principles mean the same can be said about those too in their context to crossover into vending machines from desktop design theory – with visibility and consistency being important. Usability Heuristics goes into the usefulness of minimalist design, which applies here as overloading users with information would make design making hard, and navigation lengthy. Helping users diagnose errors however is difficult here, as errors occurring with vending machines require fixing from people who own the keys to the machine, usually trusted professionals, so this does not apply here [4].
Interface Evaluation
An evaluation strategy for a standard food/snack vending machine would be conducted as so – a standard snack vending machine should meet the following standards for basic customer satisfaction [7] [8]:
· Indents are utilised as metaphors to display to users where interaction needs to transpire [7].
· Payment options are not too far away from one another, requiring minimal hand movement from payment options to the item selection buttons. Minimising discomfort [6] [7].
· Access for those who may be handicapped. Examples include braille for blind users and wheelchair accessibility – if possible, without sacrificing convenience for the public majority [5] [7]. 
· No unfamiliar concepts – in line with Usability Heuristics [4]. Ensure users can understand concepts used.
· Consistency, ensure the machine does not look or function too differently from others. 
· Minimal design, limit use of “flashy” colours, focus on essential elements [1] [4]. 
· Feedback, user actions need some kind of sound that follows to display to the user that they have done something. This can include a sound when coins are entered into the machine, or the noise of an item entering the collection compartment after visibly being collected once payment and selection has been made [1] [2] [3] [7].
To determine the effectiveness of the vending machine, the average time users take to make a purchase could be analysed, with the lower time being the deciding factor in its quality [7] – if ordering takes less time it can be concluded that the interface is not complicated to use [1] [4] [7]. If a variety of payment options are included and it can be seen that multiple payment methods are utilised by users, then it shows their usefulness as some of those users may not of used the machines if payment options other than coin were not available [8].
Ticket machines onboard a moving vehicle such as a tram or train would need some kind of handle for users to hold onto for stability while the vehicle is in motion [9] [10], this would also help elderly and disabled people, who are more likely to use transport such as trams and trains [11] [12] [13].
Application of usability guidelines
Some of the guidelines/rules for interface design laid out by Dix and Schneiderman are applicable to the two selected vending machine designs discussed previously.  Starting with the first vending machine looked into, there are items to point out. [image: A picture containing text, vending machine, several

Description automatically generated] Regarding Schneiderman the only rule followed is the reduced short-term memory load, with not much being on display that could overload a user, with the areas where user interaction is needed are minimal and all in the same location, not needing to be used at the same time, but correspondingly. Most of Schneiderman’s golden rules only find applicability when it comes to digital interface design, so are irrelevant [14].
Dix’s principles of design have more relevance here. Contrast is utilised with the metallic right hand side showing payment options being grey, compared to the colourful sticker on the machine, which contrasts nicely, underneath too is usually a black coat of metallic paint. The areas to collect output are grey/blue, contrasting with each other, the glass and the main sticker. The indents put emphasis on where user interaction is meant to be done – repetition exists mostly in that it follows the same simple formula as other snack vending machines. Space is provided with a nice distance between different areas where user interaction is meant to transpire [15].
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Description automatically generated] The Schneiderman principle of consistency is used here with areas of output surrounded by a lime plastic outline, areas for user input signified by indents. Short term overload is reduced for similar reasons as the previous design. With regards to Dix – contrast is used here for the lime plastic being distinct from the metallic grey majority of the machine, there is a decent amount of space between options, but little pattern to their placements, and emphasis only used for the location where tickets are collected on the bottom right [14] [15].
Recommendations for accessibility
For increased accessibility there are suggestions which could be made for the two machines. The first machine, the snack vending machine, could utilise braille on its buttons for item selection for visually impaired users. The second machine could be pushed further back towards the wall and glass of the tram, allowing those who use wheelchairs, or are height impaired to reach the metal bars easier when using the machine while the tram is in motion.
Applicability of web design advice to vending machine designers
W3C aims to make the web accessible for those with disabilities that affect: auditory, cognitive, neurological, physical, speech and visual. While the measures taken do not all in their entirety find applicability to the design of vending machines, the cause of making machines accessible to those groups does [16] [17] [18]. Materials which have a different feel to touch are used in different aspects of most vending machines for example. Those with auditory issues though will find little issue given most vending machines – while usually having sound options nowadays – generally have instructions given via text (if at all). The means of helping individuals that the W3C takes to make the web more accessible seem to only be applicable to the web. Vending machines which use touch screens however can still use measures such as captions and options perhaps for extra help with specific interfaces if need be. Vending machines are in circulation to help those physically impaired, but they are few and not widespread as of yet [19] [20]. While both vending machine and web design are becoming more accessible, it is generally through different means, given their differences in concept.
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