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1. [bookmark: _Toc103528912]Usability Review
1.1 [bookmark: _Toc103528913]Vending Machine One – Car Park Machine
The first vending machine shown is a car park ticketing machine in Pavilion Gardens, Buxton. The diagram below shows the entire process attached to this machine.
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It is also important to understand that at anytime throughout this process, the reservation can be cancelled. Initial thoughts suggest that there are a lot of issues with the usability design of this interface, these will be explored further.
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At first glance, this ticketing machine looks very complex. There are over 39 different buttons which can be selected. This machine appears to only supply users with a ticket if they provide the exact change requirements. There is no coin hopper to return change or take any other form of payment method (such as notes or card), this is shown in small text on the left-hand side of the machine.
The monitor at the top left of the screen is confusing and provides no real information besides the current time. The location of this monitor may be missed by some users as it is barely visible with the contrast of the machine.
Based on the arguments above, this machine has been designed without the thought of human vision as a usability factor. Visually this vending machine is overwhelming to the user.
The largest usability issue with this machine is the method of paying for parking. This machine requires users to enter their full registration onto the keypad shown in the middle of the screen.
Some affordances can be shown in this machine. The location and images supplied to the coin slot make it fairly obvious how the user can perceive and add currency to pay for parking. This specific feature is designed well, but the entire process as a whole shadows these affordances which can lead to further confusion and a lesser understanding of how to perceive specific features of this machine. 
There are little usability metaphors within the design. The large button used to cancel the entire process is coloured red. This is a common colour used throughout applications globally to ‘cancel’, ‘close’ or ‘end’ a task. Users are likely to understand this due to familiarity. Metaphors such as the disability image are displayed but provide limited information.
This could be better designed. For example, a monitor which displays multiple icons (the disability logo being one). The user can then select the logo they want information on, in this case the disability logo, to display better information to the user. Metaphors can be used to display less text information on the machine. Improving the usability of metaphors for this specific machine will prove very beneficial (as it is extremely overwhelming).
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The keypad shown is extremely unfamiliar. The vertical ordering of the characters could prove confusing to users due to unfamiliarity. This may increase the chance of error, specifically the incorrect character being selected. To improve this, a suggestion can be made to implement a ‘qwerty’ style keyboard as this is the most popular design for a keyboard application.
Another note can be made here. If a user realises that they have selected the wrong character when entering their registration, they will be more inclined to press the large red button as referred to by the instructions, which will cancel the reservation. The backspace button on the keypad is difficult to see, some users may miss this. There is very limited error prevention shown. If users enter the wrong character once, they will likely cancel the entire reservation (process) and start again. This will lead to user frustration.
The accessibility of this machine is not well designed. There is no ability to change language, very limited information on disabled parking, no further information available that users may require (is overnight parking possible?), no help or assistance features and, as discussed previously, the inability to take any other form of payment method.
The overall design of this machine has been dominated by the secondary task applied, entering the registration of a vehicle. The primary task, for users to purchase a parking ticket, has been blindsided by this design implementation. Due to this, the primary task has been provided with severely reduced functionality.

1.2 [bookmark: _Toc103528914]Vending Machine Two – Snack machine
The second vending machine shown is a snack machine. The design for this machine has been created with the understanding of user usability in mind. Common features and simple guidance are supplied to the user, so that they can make informed decisions. There is also clear error prevention shown, and well-designed instructions. The entire process of the machine can be shown below.
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Initial thoughts suggest that this application is very user friendly. The design of the snack machine provides a more enjoyable and faster experience for the user. The simplicity of the design ensures that users are not overwhelmed with information. There are multiple different payment methods, and these are clearly visible under the large user interface monitor shown.
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The implemented artwork displayed on the monitor creates a more aesthetically pleasing environment and interaction for the user. The overall colour scheme and display are also friendly. The dark coloured background against the light interactive touch screen buttons provides users with subconscious details of what they can select to navigate throughout the application/process. This provides easy readability by users visually.
Another handy implemented feature is the ability to pull produces purchased from the machine out from the hopper/flap. Specific to snack machines, products can get stuck or lodged if users must push the hopper to obtain their newly purchased product.
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The numbering and location of each product is easy to understand. Users usually read from left to right, and this is how the design of the machine has been approached. There are extra functionalities which users can select at the initial introduction to the machine. If a user can’t decide what product they would like, they can allow the machine to choose at random. This could benefit not only the user but the business too as this may drive sales.
The user can also select a specific product if they know what they want. The user has the ability to change the language at the top of the menu before starting the process of purchasing an item from the snack machine. Products can also be broken down into categories for better user control and customisability.
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The user interface is extremely clear. Users can identify the touch screen buttons by the metaphors provided. Within the picture above, we can see that buttons that are no longer usable are ‘blanked out’ such as the ‘Previous’ button shown. This is yet another useful visual aid to the user and it can also be considered a form of error prevention.
Notice that there are multiple ‘previous’ buttons. The outer ‘Previous’ button can be used to navigate back to the start of the application. If users encounter errors or issues, this can be selected and is visible for that reason. 
The basket icon allows users to purchase multiple items with ease (increases user satisfaction and less time is spent using the application). The total cost of these products, and the credit already applied to the machine are extremely clear. Having the total cost above can encourage users to purchase more products as they can navigate through the product search whilst still being able to view the total cost of the basket and the total credit. This provides users with clear direction of viewing costs and completing the transaction.
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The use of metaphors is extremely prevalent throughout this application. The basket icon to view products and the magnifying glass to search are common elements throughout usability design.  This allows the design of the application to appear very minimalist yet contain a lot of useful information.
The numbered keypad is also shown in a common format. A pin machine is the most common variation of this numbering system therefore users will already be familiar with this application layout. This could essentially allow users to complete transactions faster, potentially increasing the number of users of the machine over a set period of time.
The date and time are also shown on the interface for extra-friendly user information. Being able to view the date and time may also encourage people to look at the machine and potentially view or purchase products.
1.3 [bookmark: _Toc103528915]Comparison of Machines
These machines are both extremely different. Firstly, the amount of functionality and features seem to correlate with the effectiveness of the design. The entire process of the car park machine is short and there is very limited functionalities and decision making yet it is still a very complex machine due to the design.
With the snack vending machine example, we can see that the process is larger. There is a lot more functionality and features without compromising the design of the application. The vending machine is simple yet hosts a lot of functionality. Users have a much better control of the system. The car park machine is confusing and has reduced functionality.
As previously discussed, the numbered keypad within the car park machine is extremely confusing. The format and layout is very uncommon. Compared against the snack vending machine, a common numbering layout has been implemented. This not only looks better visually, but it allows people to complete transactions and processes faster due to user familiarity.
The car park machine has some useful images to suggest where the user can enter the payment (coins). Although these images are useful, they take up a considerable amount of space within the display. To combat this, it may look more visually appealing to the user, and less overwhelming by implementing a colour scheme. The car park machine coin hopper can be shown below.
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The design of the snack machine however is drastically different (shown below). No images of visual aids are supplied because there is no need. By following a specific colour scheme, the visual aid to users is within the hopper itself. It is already clear to users that this is where the coins will be entered within the machine due to the minimalistic design and characteristics that ‘stand out’ to users.
[image: ]
Through the characteristics described, designing a machine with usability characteristics in mind could lead to an improvement in sales as users are more inclined to use your service. The snack machine allows users to pay with coins, notes, and card. This machine will also provide change to the user. This improves the overall usability of the system.
The car park machine on the other hand can only accept coins. The user must also supply the exact cost of their transaction to the system (a specific set of coins are only accepted also). Since change is not given, this will decrease the overall usability of the system and users are less likely to use the system.
2. [bookmark: _Toc103528916]Interface Evaluation
An evaluation of the two different vending machines can be conducted further using an evaluation strategy.
2.1 [bookmark: _Toc103528917]Suggested Evaluation Strategy
The evaluation strategy chosen is a heuristic evaluation, specifically the 10 design heuristics created by Jakob Nielsen [1]. They allow designs to be rated on a scale of one (no usability issue observed) to five (usability catastrophe) These 10 design heuristics can be shown below.
1. Visibility of system status – This relates to informing users the status of the system through appropriate feedback within a reasonable timeframe.
2. Match between system and the real world – This is in relation to how a user will understand the system based on real world operations and experiences.
3. User control – This heuristic factor relates to the freedom users have to undo errors.
4. Consistency and standards – This factor relates to the overall consistency and standard within an application. Specifically, is the information provided consistent and conventional.
5. Error prevention – ensure errors are not prevalent and ensure the design of an application is made in a way to prevent them from occurring in the first place.
6. User Recognition – Allow users to recognise functions and actions instead of forcing them to rely on memory.
7. Flexibility – This factor relates to experienced users having the ability to complete goals faster than an unexperienced user through experience and efficient design choices.
8. Aesthetic and minimalistic – Prevention of clutter and improvement of visibility. Specifically, information shown within the relevant locations.
9. User error recovery - Provide error messages to users in plain text (no coding jargon) to indicate a problem and provide suitable, non-technical solutions.
10. Assistance and documentation – Assistance and instructions are provided to users when and if they are required [2].
This evaluation strategy will now be applied to the vending machines previously discussed. The heuristic ratings are based off the interaction with the machine found within their initial introduction. The strategy will provide further information on how new vending machines of these types should be created with the consideration of usability factors.
2.2 [bookmark: _Toc103528918]Evaluation Strategy – Car Park Machine
[image: Text

Description automatically generated]
2.3 [bookmark: _Toc103528919]Evaluation Strategy – Snack Machine
[image: A picture containing text
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3. [bookmark: _Toc103528920]Guidelines & Accessibilities
A set of general usability guidelines can be applied to the vending machines already assessed. Through this, further recommendations can be made, alongside the applicability of these guidelines against the car parking machine and the snack machine.
The guidelines applied have been created by Ben Schneiderman and are known as the eight golden rules of interface design. They are a set of rules available that are a standard in creating a “good interactive design” interface [4].
The eight golden rules are:
1. Strive for consistency
2. Universal interactive usability
3. Informative feedback
4. Dialogs designed to yield closure – for example, ‘thank you for your order!’ interface after online transaction.
5. Error Prevention
6. Reversable Actions
7. Allow Users to keep control
8. Reduction of user memory reliance
3.1 [bookmark: _Toc103528921]Guidelines & Accessibilities – Car Park Machine
The general usability guidelines and rules suggested can be compared against the car park vending machine. Rule one, as shown above, is related to the consistency of the interactive machine [5]. The colour scheme overall is quite clear. The process, however, is not consistent. The coin hopper, the keypad and the ticket retrieval flap are all directly in the centre of the machine in no specific order.
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A suggestion can be made that from top to bottom, they should be in order of instruction (keypad at the top [6]. Regardless, this rule is clearly not applicable. The second rule also fails with this machine. There is no ability to change language and there is no access for users with disabilities (coin hopper, cancel and button to receive ticket are all at the highest points of the machine which can prove very difficult for users who are in a wheelchair).
Informative feedback (rule three) should be further improved as there is very limited amount of information provided to the user after they perform an action. However, this guideline is successful as when the user enters their registration, it is shown on the small display at the top left corner of the interface.
Rule four could be considered covered. The user is provided with a parking ticket as a form of closure. Improvements could be made however, such as a dialogue that tells the user, “Thank you for using our machine today!” once the user has received their ticket.
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Rule five, error prevention is not covered appropriately within the design. As previously discussed, the small ‘backspace’ icon on the keypad is the only form of removing a mistyped letter. This is not visible enough to the user. The extremely uncommon keyboard layout may in fact encourage errors instead of preventing them. Error prevention is not found within this machine.
[image: ]
Users can reverse actions with this machine (rule six). There are very few reasons why this would be required besides removing incorrect characters within a users’ car registration input (covered under error prevention). Therefore, this rule is not applicable.
The users are always in control of the machine (rule seven). However, frustration and annoyances may occur due to the machines inability to accept multiple payment methods. The machine also only takes a specific set of coins and exact change must be provided. Rule seven is applicable but can be improved.
There is only one occasion where the short-term memory of a user is required (rule eight). Once the user has entered their registration, they are directed to pay. The user has no form of checking the registration number that they had entered. This could lead to a user cancelling the entire process or continuing the process and potentially having paid for a ticket with the wrong car registration. This rule should definitely be considered when designing this machine.
[image: Calendar
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3.2 [bookmark: _Toc103528922]Guidelines & Accessibilities – Snack Machine
The general usability guidelines stated can also be compared against the snack vending machine. Consistency (rule one) is a clear guideline shown within this machine. The interfaces and metaphors (such as the home button) are present throughout the entire application. The colour scheme is consistent throughout the design and there are no recommendations that need to be made here.
Rule two provides recommendations for interface designs to be universally usable [7]. The snack vending machine provides options to change the language of the entire interface on the initial interaction. This allows the machine to be usable by anyone. Users with disabilities may struggle with this vending machine. There does not appear to be any text-to-speech or other forms of disability guidance. This should be implemented so that the machine is universally usable. On this basis, this machine has failed rule two, and improvements can be made.
[image: No description available.]
The snack vending machine offers informative feedback to users (rule three) through the use of the display. If there are not enough credits in the machine, the user can view this in their basket or from the initial interface. There is not a large range of informative feedback that is required here besides the purchasing of a product and the stock levels of said product.
Through the use of multiple interactive displays, this vending machine has a start, middle and end process. Users having the ability to view their basket provides informative dialogs to provide closure to users (rule four) [8].
The prevention of errors is also prevalent throughout this machine (rule five). Limiting the location of items to only numeric values provides a smaller, more familiar keypad to users whereas the implementation alphanumeric characters could create confusion and increase the risk of error. The use of the basket also prevents errors such as incorrect items being chosen as these can be viewed by the user at the point of sale.
Again, with the multiple user interfaces, users can also reverse actions if required (rule six). Users can also remove and add items to their basket before paying for the product/s. This keeps users in complete control of their experience with this vending machine (rule seven). Due to the simplistic design, users know exactly what to expect at each stage of this vending machines process.
Reducing the short-term memory load of the user (rule eight) is absolutely necessary within this vending machine. Users may select multiple products, again with the use of the basket, multiple products can be stored and purchased simultaneously. Users do not need to ‘remember’ the location or product they have stored in their basket providing them with a more enjoyable user experience.
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Heuristic Evaluation strategy — Changes, requirements, and suggestions.
Factor

1 ‘A car park machine should ensure the flow of information is from left to right [2]. Information based on
2 monitor will also provide more benefit to the visibility of the system as feedback and system status
can be displayed

2 Multiple payment methods with clear direction could be implemented here. If change is given to the
user, then ensure the location of the coin hopper is obvious to the user. Different payment methods
should be close together and if a pin keypad is required, ensure standardised keypad layout (si
ATM machines and card machines in supermarkets).

3 Ifa registration is added and the results are wrong, the user should be able to delete previous
characters and re-enter the correct registration without having to restart the entire process and at the
will of the user.

4 The interface should be consistent throughout. Common standards should be implemented where
necessary such as a ‘home’ logo to return users to the main window/interface.

5 The largest chance of error can occur with the user entering their registration. Consider designing a
system that automatically reads a new user’s registration number upon entering the car park. If this is
not possible, ensure the interface does not allow errors to occur. Perhaps implement a confirmation
interface after the user has entered their registration

6 Keypads and keyboards that are required should follow common schematics/layouts such as qerty.
Users will be able to recognise the common layouts and will be able to enter information faster
providing users with a more enjoyable interaction.

7 Implement efficient designs to ensure users can use the application quickly and without unnecessary
information being provided (perhaps store assistance in a separate part of the interface).

B Prevent clutter by implementing a minimalistic design. Multiple interfaces should be implemented to
reduce the clutter on a single interface.

B Error messages should be shown in plain text. If error is unrecognised, direction to assistance should be
provided (for example, the printer is no longer printing tickets due to lack of ink)

10 Ensure instructions to obtain a parking ticket are clear and concise. Further information should be

easily accessible by users when required (such as parking times and costs).
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Heuristic
Factor

Evaluation strategy - Changes and Requirements

1

Ensure the display shown provides the user with the current stage of the process. For example, if a
selected product is out of stock, the user is shown thi

Snack vending machines should mimic a transaction in real life. The bare minimum process should be:
1. Auser selects their product/s and adds it to their basket.
2. The user pays for their items and obtains their goods.
Mimicking will allow users to feel more comfortable as there is familiarity. When a user enters a
supermarket and has located their goods. They will go to the cashier; the cashier will scan the goods. Then
the user will pay, and they can now leave the store freely with their newly purchased products. This is
what the snack vending machine should mimic.

Users should have the ability to remove products from a basket. Most importantly, the user should have
complete control on what products they can purchase within the snack vending machine. Ensure the
location of products are in the correct area as users may need to locate products manually.

Ensure the layout of products are consistent with each other within the interface. Ensure the layout is
always consistent (such as having the basket always show in the top right corner) and that common
standards are in place (such as the basket to check out/reach the payment screen).

Designing a basket to ‘store’ items which can be removed by the user will prevent potential issues with
incorrect products being given to the user. A confirmation screen of products added or removed would
also assist in error prevention.

Standard functions should be implemented such as the ‘next’ button being directed with an arrow instead
of the text alongside the ‘back’ button. This allows users to already understand the function of the arrow
depending on the direction it is pointing.

Ensure experienced users have the ability to manually enter the location of products. This can be more
efficient than having to search for products placed in categories.

Through implementing metaphors (such as the arrows for ‘next’ and ‘back’ buttons) clutter can be
prevented. If there are a large range of products within the snack machine, perhaps assess whether they
should be categorised or filtered to ensure the user is not overwhelmed.

Stock or machine issues should be shown to users when appropriate. These error messages should be
straight forward and should direct users to non-technical solutions (for example, a specific stock or
product is no longer available. The user could then be suggested similar products or provide an estimated
time for replenishment of said stock.)

10

Users should have the ability to access assistance and instructions on how to use the snack vending,
machine should be made clear and direct to the user.
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Ben Schneiderman’s 8 Golden Rules — Snack Machine.
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