Product Statement

The Fujitsu UScan self-checkout system is in use at Fred Meyer stores. The system is an alternative to the traditional check-out counter. It consists of a kiosk touch screen, a UPC-code scanner/weighing station, a bagging station, and mechanisms for paying, receiving change, and receiving a receipt. The current overall system also includes two laminated cards with produce codes, and a monitoring station which is manned by an employee, who is available in case of customer issues. Users of the system are self-selecting, as customers may choose to use the UScan stations or not. Frequent user tasks include identifying produce items, weighing these items, and asking for help from an attendant. Customer goals include saving time, having greater control over the checkout process, ensuring that goods are rung up accurately, and for some, avoiding interactions with others. Usability goals for the product are that customers can easily, quickly, and correctly identify produce.
Motivation for the redesign

Problem Statement 
Customer satisfaction with using the UScan machines is lower than the Fred Meyer corporation would like it to be. From observation of customers and contextual inquiry, we observe that many customers experience dissatisfaction and frustration when using the UScan machines. They encounter issues at each point in the process. Most notably, they have difficulty with key tasks including identifying, bagging, and paying for goods. Furthermore, the majority of customers using the UScan machines require assistance from an attendant which eats away at the time savings they are hoping to achieve by using self-checkout. Often users blame themselves for their difficulties and feel negatively about the experience. Based on such experiences, some customers decide to avoid using the machines or choose to limit their usage of UScan to when they have a small number of items and when they don’t have “difficult” items to check out.

From data collected via contextual inquiry and customer observation we recognize that produce identification was the most prevalent issue amongst the customers we observed. From our task analysis, we note that this is a frequent task for users. All but two of our fourteen customers experienced difficulty with this task. While some struggled with finding the produce code or even the produce card which is located high above the machine, others did not even realize a code was needed. While cashiers use the cards frequently, customers do not. We need to provide tools to customers that take into account the fact that customers do not have the proficiency with the card that cashiers gain from repeated use.

Business objectives

A considerable investment ($60,000 to $80,000 per station) was incurred to bring UScan machines into the Fred Meyer stores. As four stations may be watched by one store employee, the introduction of UScan machines was envisioned as a means to reduce retail operating costs and improve customer satisfaction. Customers perceive that they can save time by not having to wait in long lines by checking out their own items. Costs can be reduced when the number of employees needed as cashiers decreases, freeing-up staff to work on the floor assisting customers. However, the potential of this investment will likely remain unrealized if customers choose not to use the UScan self-checkout machines.

The good news is that customers are intrigued to try using the UScan checkout machines. Unfortunately, many customers may not use the machines a second time due to a negative first time experience. By improving the usability and increasing the satisfaction of first-time, as well as repeat users, the likelihood that customers will use these machines on future visits is increased. Through this redesign we attempt to improve customer satisfaction using the UScan system in order to improve the overall customer experience and increase repeat usage of the UScan machine.

User profiles of our targeted customers
The following user profiles provide a characterization of the users for whom we are designing.
Don
User 1, known by our team as Don, is a 29 year-old developer who works in Redmond and lives in Seattle. He is used to shopping at supermarkets such as Trader Joe’s using the self-swipe credit/debit machine and has shopped in Fred Meyer’s and used the UScan machine on occasion. He enjoys grocery shopping and spending time finding both traditional and new varieties of fruit in the produce section. However, he doesn’t enjoy standing in line to make his purchases, especially when it is late at night after work, and he doesn’t like having to make small talk with cashiers. He doesn’t want to look silly in front of the other customers or the attendant supervising the UScan machines. Don will use cash or credit, whatever he has available when he gets to the checkout counter.

Requirements (related to produce identification):
· Must be able to identify traditional varieties of fruit

· Must be able to identify unusual and new varieties of fruit

· Must be able to complete the tasks with as little assistance as needed 
· Must perceive that use of the UScan is as fast or faster than the traditional checkout line

Jane
User 2, known by our team as Jane, is a thirty-something year-old mother who works and lives in Redmond. She does her large weekly supermarket shopping with her family. She hasn’t used the UScan machine before, but at the urging of her older daughter decides to try it out. Jane doesn’t have prior experience scanning or swiping her debit/credit card. When purchasing many goods, Jane isn’t in a rush, but she does want to make sure that her bill is correct. As always, she will pay for her groceries with her debit card.


Requirements (related to produce identification):

· Must be able to identify fruit

· Must be able to recover from the mistakes of a first-time user

· Must have confidence that the produce is being rung up correctly

Recommended solution
The proposed redesign targets improving the UScan experience for customers using the UScan self-checkout station. The target audience of our redesign is beginners and perpetual beginners as demonstrated by the above user profiles. We prioritize improving the customer’s ability to complete frequent and critical tasks over infrequent/non-critical tasks. Specifically, we seek to address issues in produce identification.
We propose integrating the produce identification process into the kiosk system. Our redesign adds functionality to the kiosk that allows a user to lookup produce online. Our recommendation is to add search and auto-completion, thereby adding information-age enhancements and taking advantage of the computer to provide sophisticated information management. [1] Furthermore, our methods rely more on recognition than on recall. This is an improvement over the current system which relies heavily on users knowing where to find a specific fruit or vegetable on the produce card. Users commented that the organization of the card was something that only a cashier could learn from frequent use. In our system, a user doesn’t need to recall from one grocery trip to another where to look for the item in the kiosk. Instead, the customer can follow the steps to a category and recognize the item from images and/or names or can use search to find it. A lower tech solution, which would not involve significant UI additions, would involve adding a screen to the kiosk showing where the user can find the produce card, coupled with an updated laminated card, organized in a manner which is more accessible to a beginner. For reasons included above, we believe the integrated design better meets the needs of our users. Therefore, the lower tech solution is considered a fallback solution, to be chosen only if the costs of the redesign of the integrated system prove to be too expensive or technically infeasible.
Detailed description of solution
Top-level and drill down screens
As shown in the image below, we categorize produce into four categories. By requiring that a user select a category we are able to narrow the number of items shown to a user at any point in time. We believe this is an improvement over the current produce identification cards. The current produce identification card includes a pictorial representation of approximately 100 produce items. The supplemental text-only card includes an alphabetically ordered list of an additional 400 produce items, grouped into 10 columns of approximately 40 items per column. Users must scan the identification cards for their items. From our contextual inquiries, customers are overwhelmed by the produce identification cards. While some customers carefully studied the cards looking for a match, others gave up quickly and turned to the attendant for assistance. The laminated cards have limitations due to their size and are therefore limited in the number of photographs they can include; our kiosk has no such limitation. It can provide pictures of all items – something users really liked – in an organized fashion that doesn’t overwhelm customers.
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The proposed categorization into four categories and subsequent drill-down pages enables us to (1) reduce the cognitive overload by providing users with a smaller number of items to scan at any given point in time and (2) show each image at a size large enough to be legible. The first item adheres to the guidance provided by Spyridakis that we should minimize the amount of information per page and use organizational cues. According to Spyridakis, “Less information on a page –and hence more pages – allows users to easily find the information they need.” [3] The second adheres to Williams’ guideline that for an element on a screen to be legible–to be capable of being both apprehended and deciphered–it must be large enough to be seen. [4] 
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Categorization of produce: For the initial categorization of produce items into fruit, vegetables, organic fruits, and   organic vegetables we follow industry standards as published by the International Federation for Produce Coding. [5] This organization maintains the database of product look-up codes (PLUs). While we use their categorization as a starting point, we recognize that our goal is to help users identify their produce and have made adjustments to the categorization as needed. We realize we need to match as closely as possible the user’s mental model.[6] Even if items, such as tomatoes and eggplant, are technically fruit, customers often consider these to be vegetables. The idea that these items are vegetables is further reinforced within the supermarket environment as these are located next to vegetables and not near the items that customers readily identify as fruit. In order to match the user’s mental model, in cases such as these, we would choose to follow cultural norms over botanical correctness. From our usability study, this appears to be a sound decision. Three out of three users were easily able to find tomatoes in the vegetable section. “Vegetables” was the 
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first place they looked. 


We did, however, see users struggle with where to find a nectarine. It was categorized under seasonal fruit. One participant looked in tropical fruit and subsequently in seasonal fruit. Another participant attempted to use search and, ultimately, required the Need Assistance button. Based on this, our final design includes a category for plums, peaches and nectarines. This category appears on the top-level page. We propose maintaining the seasonal fruit category as we would like a place to include items that are available seasonally (such as cranberries during Thanksgiving) which we don’t want to clutter the interface year-round. Additionally, by including seasonal fruit in its own category, we avoid having to change the user interface on a regular basis. We believe that would frustrate customers who have become familiar and efficient with the layout.

It is a system requirement that we be able to list items in more than one category. This will allow us to duplicate items into more than one location where we deem it beneficial. For instance, when peaches and plums are in season, we can include these in seasonal fruits as well as in their top-level category. Furthermore, if we observe that users’ mental models differ and that a produce item is identified by people differently, we will list it in multiple places. One such item which we will multiple list is the avocado. While locating tomatoes wasn’t an issue for evaluators and participants, locating an avocado was hard. Half of the participants in the heuristic evaluation and usability study had no problem finding an avocado in the fruit category. However, the other half looked in the vegetable category. In this case, we believe inclusion of this item under multiple categories will allow users to more easily find it. As adding items to multiple lists conflicts with the benefits of maintaining shorter ones, we will not go overboard including too many items in multiple categories.

Overall our categorization of produce appeared to work for users. With 3 participants each identifying 10 items for a total of 30 identifications overall, there were only 3 cases in total that a user looked in an incorrect category. Two of these were instances where the user was searching for the nectarine.  Based on this, we believe our categorization matches the expectations of customers.
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Confirmation upon selection of produce item
The proposed redesign helps users to recognize, diagnose, and recover from errors in produce identification. When a customer selects a produce item using any of the methods of identification (id entry, picture identification) the user receives immediate feedback. In keeping with Nielsen’s system status heuristic [8], we display a pop-up which includes the produce item’s name, weight, and price. A user then has the option to accept or reject the identification. If a user has accidentally pressed the wrong button there is an easy escape route. The user is brought back to the screen from which they selected the item and can either re-enter an identifier, choose another image, or choose to receive assistance from the attendant. The “Accept” and “Reject” provide users with an easy way to undo a mistake. The inclusion of Accept and Reject buttons was a design change made based on feedback from the heuristic evaluation. Although none of the participants in the study had cause to use “Reject”, the participants appeared to understand the dialog box and the choices. This was evidenced by their quick acceptance when things looked correct and confirmation of this during the post-study interview.
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This is an improvement over the current system which violates the visibility of system status heuristic. In the current UScan kiosk system, once a user enters the code for a produce item, there is no way to confirm whether she has correctly typed the ID. Therefore, a mistype can result in an incorrect item being rung up. This differs from the swiping of a UPC as the UPC is picked up by the scanner and doesn’t rely on human data entry. Entering an ID or selecting a button includes room for user error as was observed during the contextual inquiry.
Search 

The search functionality provides an enhancement over the current produce identification card process. Specifically, it    makes use of the strength of the computer in matching and retrieving data that is not available from the produce card. In designing the search functionality, we adhered to Nielsen’s recommendation to follow defacto standards. [9, 10] We borrowed from the design of other search functionality that customers know well. Specifically, the UI for our search is intentionally similar to that of Amazon.com. The usability study provided evidence that customers will use search and that the search functionality provided in the prototype is easy to use. Three out of three usability participants were able to successfully locate items via search. Each did so without any hesitation and completed tasks without any error. Furthermore, users attempted to use the search functionality to identify produce even when they were not explicitly directed to do so.
Users saw the text that they were “typing” and commented that they liked the auto-completion of the text field. It is worth calling this out as the inclusion of the text field in the keyboard control was a modification made based on the findings of the heuristic evaluation.  The prototype was low fidelity and, as such, only programmed to accept a limited number of search items. In particular, programmed “Apple” but not “Braeburn”. Two out of three usability participants attempted to use search with a specific term. Based on this, the final design is searchable on both specific as well as general terms.
Ability to ask for help at each step
Despite the best laid plans, it is inevitable that customers will encounter scenarios where they need the help of the attendant. Whereas the initial design included “Need Assistance” only on the screens where we expected there to be error scenarios, the heuristic evaluation and usability study made it clear that users can find themselves in situations where help is required even if there hasn’t been an error, per se. Therefore, we have added the Need Assistance button to all screens.

Evaluation strategies and design iterations
The design process was iterative. The initial solution attempted to address issues discovered during contextual inquiry and in consideration of user and task analysis. Once the initial proposal was given the green light to proceed, We developed a prototype of the system. This prototype was evaluated via a heuristic evaluation by one expert and two intermediate-level evaluators. Based on the heuristic evaluation all issues rated as “major usability” issues have been fixed. Specifically, changes were made to include an edit field in the keypad for search, to add category headers to each screen, to add price and weight information to the confirmation screen, and to provide Need Assistance buttons on more screens. The prototype was updated to reflect the above design iteration and was evaluated by three potential customers via a usability test. The final design above incorporates changes based on usability feedback. These updates include the addition of Need Assistance buttons on all screens and the addition of a peaches, plum, and nectarine sub-category.
Further work

The prototype and design focused on the user’s ability to identify produce via clear categorization, drill down screens, and search. As a result, in the usability test we did not see any users try to enter IDs directly despite the ability to do so in the prototype. For produce with labels, direct entry of IDs can be a very quick process. We recommend testing a prototype that uses all of the design recommendations above, but places the ID entry more prominently on the kiosk screen, perhaps above the category picker. As we haven’t tested this suggestion, we leave that for a future study.
Additionally, we have observed barriers to adoption of this system that are outside the scope of usability or user-centered design. Specifically, even if the system meets all stated usability goals, users may not use the system due to customer sentiment that the supermarket should offer them a discount for self-checking out their groceries. We believe that issue will need to be addressed externally. We recommend that Fred Meyer consider this issue and perhaps work with promotions to sweeten the deal for customers to use the machine for the first time. A promotion that gets people to try the system may be useful. If customers can be persuaded to try out the machine and they see the satisfaction gains we expect based on redesign, this may help clear the hurdle for repeat usage.
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