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[bookmark: _Toc103881340]Introduction
This report will contain background information and critique of good and bad vending machines designs with a comparison between both examples which outlines the concepts they are communicating in the choices made within the design decisions. A new design will be proposed as a replacement or enhancement and justifications will be applied in the design concepts used. An interface evaluation strategy will be used for the design to justify the newly proposed changes or new features.
[bookmark: _Toc103881341]Usability review
This section highlights examples of good and bad design within vending machines and to determine the differences present within multiple factors that may include the interface choices made, features offered to the user, and general feedback of the system status.

[bookmark: _Toc103881342]Bad Design

Below are screenshots obtained from a YouTube video displaying the process of ordering products from a vending machine. [1][1]


The red box indicates where the user would interact to purchase a product. The screen is positioned high up on the machine which could be argued it disregards Schneiderman’s rule of seeking universal usability [3] where a person of a shorter height or a person that is wheelchair bound may have difficulties reaching the screen. The green box indicates the payment location using contactless or a phone payment app. The yellow box highlights where users collect their items. 
[1]
[1]


The beginning processes a user would see and interact with this screen. From first view the display has been segmented between advertisement and an area to purchase items. Schneiderman’s rule of keeping users in control [3] should allow the user to either minimise or exit the advertisement being displayed as it takes up a large amount of space and could confuse users whether that advertisement is a part of the main process or not.
A first action a user must do is add items to the cart to purchase, this is done through the image above displaying the product image, price, and cart icon next to the price. Products throughout the pages display consistency with displaying the price and cart icon below each product image which relates to Schneiderman’s rule of consistency [3] and Dix’s Principle of consistency. [4] Although the product icon is being displayed, from first appearance there could be some ambiguity with what product is being displayed if no further information is provided, for example providing the same of the item below the image could relate to Schneiderman’s rule of keeping users in control [3] where it is used to prevent surprises or changes. A user could add an item to the cart which they did not want or need simply due to lack of present information. A “Sold Out” overlay is used on items that cannot be purchased and is consistent throughout, this is a form of error prevention highlighted by Schneiderman. [3]



[1]

The colour red being used for the shopping cart icon which adds an item to the basket could be argued that Dix’s familiarity [4] could suggest that the use of the colour red means something negative or going back which could imply to the user that the action may mean something else. A small animation plays which shows the icon transitioning to the cart in the top right. This benefits the user highlighted in Schneiderman’s [3] informative feedback and Dix’s observability [4], but could be improved upon. [1]

Selecting a product provides further nutritional information, product name, price, and the option to select quantity. The nutritional information along with the product name plays into Schneiderman’s [3] reducing short term-memory load. Again, the colour choices to depict the addition of quantity seems ambiguous. The plus and minus icons lend itself to Schneiderman’s [3] error prevention and permit easy reversal of actions. Also playing into Dix’s familiarity of plus and minus icons. [4][1]

Navigating to the cart page using the top right icon will show the view above. The order cancels after one minute, with a countdown. This countdown plays into Dix’s predictability and Error prevention for a next customer. [4] The user can see the total cost, each item quantity, cost of each item and the number of items total within the checkout button. An empty cart button is present for convenience.[1]

 

After selecting checkout, the user is prompted to pay for the items with a reminder of the price and the payment options available, although there is repeating sources of information which takes up a large amount of space. This falls into Schneiderman’s [3] short term memory load of reminding the user of important information. As with this menu and many like it, the permit easy reversal of actions is used with a cross icon in the top left to quit out a menu. [3]
[image: Graphical user interface, application, Teams

Description automatically generated][1]


After payment feedback is provided to the user to imply what process is occurring which is displayed next to each product and at the top. This relates to Schneiderman’s [3] design dialogs to yield closure. 
[1]


The user can retrieve items from either drop off point and is highlighted by an LED light.


[bookmark: _Toc103881343]Good Design
An example of good design is Deliveroo food ordering service [2] which theoretically acts as a vending machine through ordering food through a screen and collecting it at a specific point. [2]

[image: A picture containing text, indoor, printer, dish

Description automatically generated]The starting screen above displays a simple introductory screen to the user and allows them to start the process of ordering food. The “show me the menu” button plays into Dix’s predictability by describing what the button will do. [4][2]


The user can scroll through food categories which is collaboration of images and descriptive categories. This plays into Schneiderman’s [3] consistency, and Dix’s consistency [4] as each box follows the same design rules. [2]

Upon clicking food subcategories are shown which follow the same rules. The top left menu depicts a back button which allows for error prevention, reversal of actions and keeping users in control. [3]
[2]












Upon scrolling down further, more menu items are shown but are not supported with images relating to the food.

[2]










[image: A picture containing text, monitor, screen, electronics

Description automatically generated]Further options are displayed after selecting Noodles. Transition animations are used after selecting options which suggests progression or regression through a process. This plays into Schneiderman’s [3] offering informative feedback and Dix’s responsiveness. [4]. Each item is accompanied with a name and price which gives the user the option of choosing that item using the button. Several picture icons are missing but do not widely detract from identifying the item.[2]

Further selection allows the user to control what is contained in the order. All information present on screen is associated with that food order. Additional information can be seen at the “see information” selection. Controls are offered to add additional options which are depicted using a plus icon. Consistency [3] throughout the page is apparent. [2]

Changing the quantity displays a minus button which suggests to the user they can lower the quantity. Pressing the plus button provides informative feedback [3] because of the sudden appearance of the minus button. [2]


After the item being added, the cart total is updated along with item number. This information provided aids in reducing short term memory load by totalling the price automatically. [3]



[2]


Navigating to the checkout screen displays this screen. An exit option is available in the top right which is a form of error prevention and reversal of action. [3] A summary of items added to the order is displayed along with the price. The item can be altered by pressing the name of the item.
At the bottom two options are presented to either “Dine in” or “Take out” which is partnered with a question to the user. The language used in this screen and throughout the other screenshots appear to be descriptive to the point where it would not be ambiguous or confusing to what the system is suggesting. For example, “Are you going to dine in with us today?.”


Selecting a dining option transitions to the payment screen. The total sum is presented in a large font which aids in seeking universal usability in people who may suffer from poor vision. [3][2]
[2]

A name associated with the order is required for collection purposes. This screen includes common data entry boxes used throughout other systems that require personal information, click on the textbox brings up an on-screen keyboard. This relates back to familiarity with previous systems. [4] 

The next step required is displayed the user which informs the user of what to expect and what they require. After providing a name the screen content changes to notify the user of the next step required of them which is payment. This plays into Dix’s predictability. [4] [2]
[2]


The card machine positioned directly below the terminal.

After payment, a receipt may be emailed to the user by entering that information. This may be skipped using the top right button.[2]
[2]

Further instructions are provided to guide the user of what to expect from the remaining process regarding the collection step.


Above is the collection point which notifies the user when their order is ready by displaying their name on one of the windows and at the top screen.[2]
[2]

As shown here the customer’s order can be seen through the display and is accompanied by the name that they provided. The user needs to tap twice to open the order window and collect their food.



A thank you message is displayed that indicates that the process is complete.[2]
[2]

As a note this is what the option for a bag looks like after collecting the food.[2]


As an extra note, when an order is being placed in the collection window, the screen blacks out any view from customers and provides a status message on the screen, telling the customer that the order is on its way.
[bookmark: _Toc103881344]Design Comparison

[bookmark: _Toc103881345]Vision
The visual aspect of both designs are very different in how they handle content. The bad design example given uses a screen on the vending machine where a large portion of the screen space is occupied by advertisements. Whereas the food ordering screen uses a smaller format screen and takes advantage of all the screen space available and does not include any unwanted content to distract the user.
	Design

	Bad
	Good

	[image: A picture containing text, electronics, computer, screenshot
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	[image: A picture containing text, indoor, printer, dish

Description automatically generated]

	Each main screen affordance is a large factor is persuading the user into selecting an option. The good example only offers names and images together to imply that the user can interact with that option by pressing on it simply due to the lack of all other options. This affordance is highlighted in Norman’s Design Principles. [5] Alternatively the bad example does present a similar screen but that affordance has less impact or is lost due to the other elements on screen, such as the price and cart options. While the visibility [5] of the bad design is there in terms of item available, it is not clear that pressing on the price will add that item to the cart simply due to the colour choice being made. According to Nielsen Norman Group [6] and the use of colour in design, they suggest in applying a colour theme that follows the brand’s colour guidelines. In this case replacing the red cart colour with the brands own colours could have poitential improvements to the design. The colour green could have been a possibility as this colour is commonly associated with progression or “go” [7]. Which when put into action would suggest progression through adding something to the cart.

	[image: Graphical user interface, text, application
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	The main thing to detract is the affordance being used within the item quantity buttons. Both follow the same design but the bad design uses the colour red again while the good design follows the same colour scheme throughout the entire system. Although the bad design includes the name of the item, while the user sees the name of the item, using the product image within the screen can help with identification of the product which could be argued is a metaphor as they can identify the product without the name. Additionally the inclusion of payment options on this screen is unessecary.

	[image: A picture containing text, electronics, computer, screenshot
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Description automatically generated]

	The shopping cart icon is widely used as a metaphor to depict the items of an order contained in that menu. [8] While they both use this method, the good design provides additional information which aids in recognition rather than recall in Normas usability heuristics. [9] This additional information can be a good improvement in the bad design.

	[image: Graphical user interface
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	[image: A screenshot of a computer

Description automatically generated with medium confidence]

	While the bad design has a system to reset a cart within a time limit, there could be improvements of potentially extended that window of time with a button as if a person has a large order, they may take up a long time to assess an order. The checkout buttons could be repositioned below the items as suggested by Bolt design guidelines [10] Possible the checkout text could be replaced with a more accurate description of “Pay now”.

	[image: Graphical user interface, application
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	[image: Graphical user interface

Description automatically generated with low confidence]

	Removing repeating information in the bad design will aid in the process. It could be argued that it is common knowledge that card readers accept most forms of payment either through app or card. The different types of payment icons could be removed all together. The language used on the good design adheres to design principles of w3 [11] which outlines the use of natural language usage. They place an importance on this due to the need of potentially additional support for multingual users which also includes the support for users with learning and cognitive disabilities.
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	[image: Graphical user interface

Description automatically generated]

	In this case the bad design has descriptive progression feedback along with the good design. These adhere to visibility of system status in their design choice. [9] To improve this, perhaps the incorporation of graphic overlay in the vending machine glass to indicate which item is being taken out along with the indication on screen.




[bookmark: _Toc103881346]Hearing
Each design considered for the comparison does not include in their functionality any feedback that could be considered hearing. Sound could be implemented in ways of user interaction with certain processes of adding items to a cart or completing a payment with a “ding” sound. By incorporating sound also aids users who potentially could have some impairment or disability to help in suggesting an action has taken place. This sound feedback could fall under Norman’s Feedback principle. [5]
[bookmark: _Toc103881347]Touch
Both bad and good examples use touch screens for their user to interact with the process. Touch screens have become commonplace in most people’s lives using touch screen mobile phones.




[bookmark: _Toc103881348]Proposed Design

Suggested Improvements
The newly proposed improvements taken directly from the comparison as follows:
[bookmark: _Toc103881349]Design Images

[bookmark: _Toc103881350]Item Selection
[image: Logo, company name

Description automatically generated]

· Offering greater knowledge of how many items are in the cart and the total sum price.
· Offering additional labels below the product image which gives more context
· Changing the button size to imply greater importance and colour change from red to a colour that matches the brand colour. 
· Allows the user to scroll down to see products rather than navigating different pages.

[bookmark: _Toc103881351]Product Page
[image: Graphical user interface, text, application

Description automatically generated]
· The product page includes the logo of the product alongside the nutritional label to provide greater context.
· Changing colour of plus and minus controls to match brand colours from red.
· Including an “Add to cart” button in place of checkout.




[bookmark: _Toc103881352]Cart Page
[image: Logo, company name
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· Giving control to the user to extend the order cancellation time


[bookmark: _Toc103881353][image: Graphical user interface, text, application

Description automatically generated]Payment Page

· Provided different instructions on how to pay and what payment types are accepted


[bookmark: _Toc103881354][image: Graphical user interface, application, logo, company name

Description automatically generated]Payment Success Page
· Expanding the size of the text to be more user friendly and changing the wording used to imply the same outcome but in fewer words.


[bookmark: _Toc103881355]Evaluation

[bookmark: _Toc103881356]Design Improvements Heuristics Questionnaire

The proposed design improvement feedback can be found in Appendix 1.
The newly proposed improvements established through prior assessment of YouTube videos showing the process of ordering items through a vending machine interface. These steps in the process were critiqued against several usability heuristics, principles, and guidelines for designing and developing user interfaces and user experience. Negatives and positives were highlighted in the designs of both “bad” and “good” examples in an objective manner which references the downfalls of the design using the previous usability heuristics, principles, and guidelines.
[image: Logo, company name

Description automatically generated]Comparisons between both designs were made and improvements were suggested for each part of the process and improved designs were made which can be found the previous “Proposed Design” section. These new designs were created using Adobe XD software.


Comparing the old and new design side by side displays the key differences in the improvements made where also highlighted by the feedback obtained where the user indicated that the “navigation was easy to understand which included the cart icon position.” The cart icon they are referring to resides next to each product price and at the top right at checkout. Also, the inclusion of an” information icon” next to each product suggested to them they could gain further information. The inclusion of the cart icon and information icon lends itself to affordance and the understanding of these icons used in the past such as obtaining further information and adding a product to a basket. The removal of the advertisement at the top also allows for greater screen presence larger icons for products to aid in accessibility of persons who suffer from poor eyesight.[1]

Reminders throughout the process of product costs was noted by the user and is a main factor in recognition rather than recall and reducing short term memory load which was carefully considered in the improvements. One last note is that the identification of exit buttons was present and the inclusion of additional functionality to the timeout function on orders after a minute and the ability to extend that time if necessary.
To summarise, the feedback within the heuristic evaluation was positive and clearly outlined the improvements that were made to the design, even though minor in some cases did offer a positive experience which was obtained from the feedback. Some areas did not receive the best rating and were not explicitly mentioned but referred to other instances of improvements were the inclusion of the context to the user in the form of loading screen or status bars. The ones present in the designs were highlighted in the comments but with the grading received does suggest that further improvements could be made to adhere to including more loading screen or status of the system to further enhance the user experience with an understanding of what is occurring.
The use of heuristic evaluation provides insight into the subjective experience a user has with a system or design and proved to be useful in this instance where the benefits of the redesign were highlighted and gradings given outlined where improvements could be made relating to the several aspects of usability principles of interface design.


[bookmark: _Toc103881357]
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The questions below will be relating to the design improvements you interacted with prior. You
will be asked to grade the design improvements against each criteria of Jakob Nielsen's
Design Heuristics and follow up reasoning behind the grading.

The scale below outlines the severity ratings:
1-No usability problem

2 - Cosmetic problem

3 - Minor usability problem

4-Major usability problem

5 - Usability disaster
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The design uses simple and easy to understand language such as “Add to cart” and “Pay
now” and guiding the user on where to pay.
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The navigation on the page is easy to understand such as the cart icon position and being
able to navigate to the product page which was understood by using an “Information
icon”. The exit button at the top right is clearly visible too.
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The design is consistent, simple and follows the colours of the brand.
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Error prevention is clear by using exit buttons, removing items from the cart and
cancelling orders by a timeout.
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Information is repeatedly shown to remind the user of what they have added to cart and
how much the items cost.
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The icons and elements on screen are necessary to provide the user an understanding of
what is being purchased. No elements other than the company brand icon is unneeded.
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