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I. MISSION  
Problem:  As lines at fast food restaurants lengthen, customers are forced to endure longer wait times.  The lines at local favorites grow particularly large during peak hours and tourist seasons.  Among the most affected is In-N-Out, which is known for its unusually long lines.  On-the-go customers know not to stop at In-N-Out during peak hours as their schedule does not allow them to spare the extra wait time.  By reducing the wait time, In-N-Out could hope to win back this rather large customer group that would otherwise be lost to quicker, more efficient fast food chains.  
Product:  Our group proposes iMenu, a PDA/Smartphone driven application.  The product would enable customers who already own a WiFi enabled device to both wirelessly order and pay for In-N-Out menu selections.  iMenu would provide an alternate form of ordering which would not only allow user to bypass the long waits in line but also would aid in cutting wait time.  It would give the In-N-Out staff more room to concentrate on preparing the food, rather than on tending to the bottleneck at the register.  Overall, iMenu will add the bulk of its value on the margins.  During peak meal hours that bring prohibitively long lines, iMenu will significantly increase In-N-Out’s customer throughput.  Conversely, slower hours would provide customers with no compelling reason to use iMenu.  
II. INSPIRATION FROM EXISTING SYSTEMS  
Our inspiration came from existing “shopping cart”-style online ordering systems.  Amazon.com is perhaps the sharpest (and most successful) example of an online ordering system.  We stand at a point in time where users have enough experience with web “Shopping carts” such that we as designers could rely on users prior experience to aid our design.  We used user’s prior knowledge of an online checkout process to our advantage by making the “order summary”, “payment options”, and “order confirmation” pages look as familiar to a web “shopping cart” veteran as possible.

However, our particular application of an online ordering system necessitated large design changes from a common web “shopping cart.”  In the food industry, it’s a widely popular trend to have images of the food being ordered directly on the menu.  By extension, we used this trend to create a direct mapping between the quantity in an order and pictures of one’s order on the screen (e.g. if you want 3 cheesburgers, you see each of your cheeseburgers with all of the various options).  Additionally, web “shopping carts” rely heavily on searching of inventory and text entry; however in a cell phone/PDA environment, typing is a very time-expensive operation; so we designed our entire interface to function through simple point-and-click actions. 

Other restaurant Point-of-sale software exists (such as www.digitaldining.com and www.restaurantplus.com as pointed out by our TA Dan), but it is designed for waiter/experienced-user use.  By contrast, our implementation is designed for the customer, a relative-novice.  All existing point-of-sale software uses text to represent the items on the menu, which is efficient with resolution and useful for waiter experienced with the system. By contrast, our system uses pictures to represent the items for sale because it allows for a direct mapping between an item in the user’s cart and its options (so we can provide a visual representation for no pickles on a hamburger, for example).
III. THREE SCENARIOS
  
The group conducted two rounds of usability testing.  During the first round, the user interacted with a low-fidelity, “paper” prototype.  During the second round, the user interacted with a high-fidelity prototype.  During each round, the group asked each user to perform three different sets of tasks, each of a different level of complexity – low, medium, and high.  A member of the group, the facilitator, guided the user through each task using a set of 3 x 5 task cards.  The instructions on the cards were purposely designed to be low in detail to encourage the user to explore how the system operates.  The following is a description of each task:    

Low – This task required the user to login to a pre-defined user account using an imaginary e-mail and password.  After navigating to the “favorites” menu, the user ordered it by first adding it to the cart and them purchasing it via credit card.  

Medium – This task required the user to again login to a pre-defined user account using an imaginary e-mail and password.  After appearing at the Main Menu, the user was instructed to generate a specific order from scratch.  The order was simple, including one “Plain” hamburger, fries, and a drink.  After placing the order in the shopping cart, the user added it to the “favorites” menu and then logged out, never actually submitting the order or completing the payment process.  

High – This task required the user to create a new user account, using an imaginary username and password, and to place a large order consisting of multiple customized items.  The user had to make considerable use of the “Options” screens to customize specific items on the order, such as removing onions from a hamburger.  This specific task was considered difficult in that it required the users to make many movements through the menu system.  Therefore, it presented the largest error domain.  Once the user placed the order, he/she purchased it via PayPal.   

IV. DESIGN PRIORITIES AND USABILITY GUIDELINES  
Three of Nielson’s usability guidelines that greatly influenced our design were: Recognition Rather than Recall, Visibility of System Status, and User Control and Freedom.  The descriptions below highlight some examples of how each one guided our design.  
1) Recognition Rather than Recall:  Items ordered are made visible on the screen so that the user can remember how many items have been ordered.  (actions and objects also need to be made visible).  The system keeps track of the user’s order so that he/she is not required to remember the order from one screen to another.  (it can be viewed on the main menu and also more clearly on the shopping cart).  Finally, every page provides a description of how to appropriately interact with the current screen and what features are provided.  
2) Visibility of System Status:  In an attempt to provide appropriate feedback to the users, we considered the screen displays after each interaction the user could potentially have with the system.  We implemented various features designed to show the user that the system has properly responded to a user action.  To highlight a few features:   

· After a user pushes the +/- buttons to add a certain item to the “shopping cart,” a visual of that item pops up on the screen, indicating that the item has been added to the order.   Therefore, if the user orders 2 hamburgers, 2 hamburger images show up on the screen.    
· After the user pushes the “Add to Favorites” button, the user is routed to a page which displays the favorite on the “Favorites” page.  This shows the user that the system has processed the action.  
· After a user submits an order, the system displays a page that indicates whether the order has been submitted successfully.  
3) User Control and Freedom:  During the creation of an order, the user must often navigate through many screens to complete the order, including the Main Menu, various options pages, and purchasing pages.  Therefore, at the bottom of the screen are clearly marked buttons, such as Logout and Return to Main Menu, which provide appropriate navigation choices and escape options for the user.  The group ensured that the logout button is on every page.   
The most significant usability constraint on our interface design was due to the intended use platform, the Pocket PC.  Not only is the screen real estate relatively constrained on these mobile devices, but many traditional interface paradigms cannot exist on a PDA.  For instance, one cannot use the yellow hint boxes that appear when the mouse cursor is left over an object because a PDA does not have a mouse cursor.  In addition, identification of hyperlinks is made difficult as there is no mouse cursor icon to differentiate normal text from hyperlinks.  
Through extensive user testing, our group adopted many alternative techniques meant to augment the interface paradigms that wouldn’t migrate to the Pocket PC.  For instance, graphical icons were used to convey information that would normally be used through a mouse over hint, such as the specialty ordering options for a particular hamburger. 
V. OUR MOST INTERESTING FEATURE

The most innovative design feature in the iMenu product can be found in the order selection mechanism on the “cart” page.  Because text input is not an effective option on a Pocket PC, we used click-based mechanisms as much as possible.  We did not want to sacrifice usability because of the Pocket PC’s inherent limitations and were determined to include all of the order selection functionality on one page.  This one page needed to enable ordering of all of In-N-Out’s items in any quantity and to allow for customization of any particular burger with appropriate feedback.  Our result was an icon-based approach in which the majority of items were given iconic depictions.  


On the “cart” page, all graphical icons of the menu items are initially grayed to indicate that no items have been selected.  Each food icon carries a “+” and “-” icon to increment or decrement that item’s quantity.  Upon the first increment, the system displays a colored version of the icon.  Upon the second increment, the original item icon’s real estate is split into a 2x2 grid, and the icon “splits” forming two food icons, each one-half the original size and each in its own grid space.  After two more successive increments, the grid becomes 3x3.

In addition, each item icon has multiple specialty icons overlaying its representation which indicate the options attached to a particular burger.  Each item icon is a hyperlink leading to a page enabling the specialization of that item.  The end result is a single page showing both the quantity and the special options for each item on a single, PDA-based screen.
VI. RESULTS OF USABILITY TESTING  
Conducting usability testing was both a useful and informative process.  It gave our group the opportunity to observe the behavior of users while they interacted with the interface of the iMenu system. Their feedback provided us with meaningful insight into their needs and caused us to re-evaluate and revise particular aspects of our design.  

Participants:  The participants during the first round of user testing were three Stanford students.   In the second round, different Stanford students were tested using our high fidelity prototype.  Additionally, our section and the project fair provided in-depth feedback.
Environment and Method:  The first and second rounds of testing took place at a fraternity dorm on campus.  During the testing of the low-fidelity prototype, each participant was asked to sit at a table displaying the paper print outs of the prototype.  Before testing, the greeter explained our goals of testing and the importance of user feedback in our design model.  He also introduced the other group members and described the prototype.  The facilitator then presented the predefined set of tasks to the user through the use of task cards.  While attempting to complete the tasks, the participants were encouraged to comment on any issues or problems as they arose.  To facilitate further feedback, the moderator periodically asked questions about the user’s approach to these tasks.  Two group members were responsible for observing the testing and recording user feedback and critical incidents.  A similar methodology was used for the second round, or high fidelity testing, which made use of a computer and a mouse rather than paper and pencil.

Observations that Led to Changes in Design:  During the first round of usability testing, the participants faced a number of usability problems and breakdowns.  A few participants pointed out cosmetic errors, such as nonexistent labels for some menu items and the crowding of buttons, which were easily corrected.  However, other breakdowns were more serious, requiring the group to make changes to the design.  One user mentioned that there was no intuitive way of returning to the “cart” menu without clicking the “Add to Order” button under the “Favorites” page.  Although we did have a button for this function, we re-labeled it to make its function clearer to the user.  In addition, one user commented that the “Add to Order” button on the “Favorites” menu was misleading because it didn’t “look like a button.”  Our button design did not resonate with standard button affordances of clicking.  Therefore, our group concluded that the buttons should have boxed outlines that would afford clicking and should look consistent across our interface.  There were further complications with the “Favorites Menu,” including a discrepancy with the meaning of button.  One user thought that by clicking “Add to Order” at the “Favorites” menu, he would add the order to his shopping cart, instead of add additional items to the order.  However, the button directed the user to the “cart” menu to purchase additional items.  His conceptual model of an order was not in alignment with the developer’s idea of an order.  We added the option to “Purchase Favorite” to the “Favorites” menu.  

Another user had difficulty figuring out that clicking on a certain food icon would display the options associated with that item.  Initially, the user assumed that there was no way to customize orders.  Mapping was not an issue (the user understood that the options for an individual item were mapped to the item that was previously clicked).  This problem represented more of a visibility issue as the options were “hidden” from the user while within the “cart” menu.  Thus, we added small, color-coded and labeled icons for each item in the shopping cart.  These options represented the various options and gave a clue that the options could be clicked and edited.  

Our experiments did not reveal any criticism for color choices.  In section on 10/28/04, our fellow students mentioned displeasure with the large red X icons that were used to tell users their quantity for an item is zero.  None of our users mentioned this criticism; however, the red X icons were replaced with a grayed-out version of the food icons in order to indicate that a certain item quantity is zero.  During the Project Faire, we received feedback regarding the same cosmetic choice.  Our grayed-out versions of the food icons made the user think the items were unavailable, rather than having zero quantity.  Perhaps, we should have just blank white space.

We received other comments which could possibly change our design if more time was allotted.  One user suggested that the order steps should be clearly listed, including progress through the process.  This could be done through visual cues, such as a graphic that highlights a number is a three-step process (eg. 1 – 2 – 3).  

VII. A CHALLENGING DESIGN TRADEOFF  

One of the more difficult design issues was how to portray the options associated with each menu item.  We knew that we wanted to maintain the mapping that we had created between the number of burgers displayed and the number of burgers being ordered.  Therefore, we wanted to create a graphical icon that would lie on top of each menu item selected and show the options selected.  At first, we considered a color wheel, with different colors representing different options associated with one item, which would change according to the options selected by the user.  In the end, we implemented a solution suggested in our section – a set of small, graphical letters that would lie of top of each item to represent the various options selected.  As more items are added to the cart, the system not only adds another graphical icon of that item, but also adds the set of letters to display the default options associated with that item.  This choice serves a dual function:  it 1) provides the user with a visual cue that indicates that each graphical icon can be clicked on to change the options associated with it, and 2) provides visual feedback that allows the user to remember the various options associated with that item.  
Our final choice forced several other tasks to become more complicated.  To change the options of five hamburgers, they must be individually selected and modified.  This would make placing large, custom orders almost prohibitively time-consuming.  The interface was not designed for large, group orders, but because we display each food item with its options, we had to place an upper limit on the number of items that could be ordered due to size and space limitations.  We could only feasibly display nine of any given food item and keep the options and food items recognizable, which truly limits the application’s range of use.  

VIII. OUR CHOICE OF DESIGN TOOLS

Our design was absolutely affected by our choice of implementation tools.  We wanted to create a web-based implementation so that any device with a web browser can access our site via WiFi.  However, HTML strictly limits layout and design choices.  We worked around some of the major layout roadblocks of HTML by making extensive use of tables; however, this caused undesired issues with redraws.  To provide a concrete example, in our “Cart” page, when a user adds or subtracts an item from their order, the page has to redraw the page to reflect the new cart contents.  In this redraw process, the relative location of the + and – tools shift slightly due to the way a browser displays tables.  We tried to minimize this shifting effect by hard-coding image coordinates and dimensions in the HTML tags, but no matter how much we tinkered with the code, we could only reduce the shifting, not remove it completely.  
In our prototype, we wanted to design clickable links and buttons that had a unique look-and-feel (stylish colors to represent unique functionality from other buttons).  Unfortunately, designing a web-based interface can not be divorced from its history.  Our test users, proficient with web browsers, didn’t recognize the clickable affordance of certain stylized links.  We had to redesign the interface so that all clickable text was either a default shaped or sized “button,” or a blue, underlined link.  

Lastly, our alert confirmations (used when creating a favorite order and also when performing a “one click” purchase of a favorite item) have a very dull gray “look and feel.”  Whereas, the rest of the website has a cleaner, white background which we designed, the “look and feel” of the alert boxes is operating system specific.  We cannot control its look without programming our own form of an alert box.  We made a choice to use the tools already programmed for us by the creators of Javascript, but in a full implementation of this project, with a longer development process, designing our own alert boxes would give us more control of our “look and feel.”

Appendix:

STORYBOARD SAMPLES
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These storyboard samples illustrate on of our earlier models of the iMenu interface.  At first, we envisioned a completely text-based interface, where different tabs would guide the user through the new user registration (as shown on the right) and checkout process (as shown on the left).  After conducting our contextual inquiry, we realized how expensive it is for a user to click or enter information using a PDA.  Therefore, to make the user registration process as easy as possible for the user, we condensed the entering of information into one screen, as shown below (left).  Another option, as discussed in the paper, would be to encourage users to go through this process using a computer terminal.  Another feature our group implemented was large, clickable icons that would better afford clicking using a PDA.  There were implemented in the form of +/- buttons and graphical pictures of menu items, as shown below (right).  
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FEATURES OF OUR INTERFACE

FIGURE I:  THE LOGIN PROCESS
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FIGURE I illustrates the login process.  A new user would click the “New User” button and be directed to a new user registration page where billing address and payment information could be entered.  A registered user would simply type in an e-mail and password and hit “Login,” upon which the system would direct the user to the “Cart.”      

FIGURE II:  CREATING AN ORDER
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FIGURE II illustrates how a user would create an order.  To add or remove items from the “Cart,” the user would simply hit the “+/-“ buttons.  The system not only prints the quantity of items currently stored next to these buttons, but also displays graphical icons of them.  In the picture on the right, you can view these two methods of display.  The user has ordered 2 hamburgers, an order of French fries, and a beverage.  .

FIGURE III:  SPECIFYING OPTIONS






FIGURE III illustrates the way the system allows users to specify special alterations to the burgers.  To specify the options for one burger, the user would click on the burger to be modified within the “Cart” page (as shown above).  The system would direct the user to the screen on the top left where the user could eliminate or add options by clicking inside the boxes.  Once the user is 
finished and has hit the “Return to Cart” button, the system displays the options specified as small icons underneath each burger.  For example, if the user eliminates all options from the burger, the system would not display any icons underneath that burger, as shown below.  

FIGURE IV:  ADDING A NEW FAVORITE





FIGURE IV illustrates how a user would store a combination of items as a “Favorite.”  Upon hitting the button “Add to Favorites” on the “Cart” menu, a menu would pop up asking the user to name that favorite.  After hitting enter, the system would indicate to the user that the favorite as been added.  The original “Add To Favorites” button would change to a link entitled, “Favorite Added” that would encourage the user to click on the link to view the favorite.   

FIGURE V:  ONE-CLICK ORDERING







FIGURE V illustrates the system’s one-click ordering feature.  On the “Favorites” menu, the user could click the button entitled, “Buy this favorite” which would allow the user to bypass the ordering process by simply using the stored credit card.  The system provides an alert, as shown above, indicating to the user that the stored credit card will be billed.   

FIGURE VI:  CHECKOUT PROCESS
=









FIGURE VI illustrates the checkout process.  One thing to note is that before the order is submitted, the user has the option of modifying his/her order by pressing the “Modify Order” button which takes the user back to the “Cart.”  

HANDOUT I
Presented to Industry

iMenu


OBJECTIVE 

Create a PDA application enabling customers to wirelessly order and pay for In-N-Out menu selections without waiting in line. 


IMPLEMENTATION

Our hi-fidelity prototype was implemented using HTML, CSS, and JavaScript.


NEED FINDING  

We performed a contextual analysis to uncover the needs of both customers and employees regarding the ordering process.  We found the following:  
· At peak hours and tourist seasons, waiting time at In-N-Out can reach 20 minutes.  

· Text entry is an exhausting, time-consuming process on a PDA.  

· Online security is a major concern for consumers.  

· In-N-Out cashiers use receipts to argue mistakes made in orders.  
· In-N-Out employees working in the kitchen use paper receipts to prepare and manage orders.  

USER TESTING HIGHLIGHTS
· On the web, items that afford clicking must look like buttons or links.

· Buttons with similar names on different pages must serve the same function.

· Our design must be consistent with the user’s conceptual model of how online shopping carts function and are displayed.  
· Disabled/Constrained options should attract as little attention as possible.  


BRIEF FEATURES LIST  

· Provides flexible, online ordering that handles complex options and special orders.

· Enables users to customize and save their “Favorite” orders.
· Stores previous orders for future viewing and ordering.

· Provides seamless integration with In-N-Out’s current order processing scheme.  There would be no need to re-train employees.


INTERFACE

Please see next sheet for an overview of our interface!  

POTENTIAL EXTENSIONS
· Secure transactions using SSL encryption.
· Production of PDF credit card receipts.

· Incorporation of In-N-Out’s Secret Menu.  
· System recognition of local In-N-Out locations so that the user has the option to choose one.  
· System recognition of operating hours of In-N-Out.  Main page indicates when the restaurant is closed for ordering.  

“THE ENTRE-PRENEURS”

Stephen Cohen, stephen.cohen@stanford.edu ● Jacqueline del Castillo, jdelc@stanford.edu

James Hom, james.hom@stanford.edu ● Andrew Parker, aparker@stanford.edu

Website:  http://www.stanford.edu/~jdelc  

HANDOUT II

Presented to Industry
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� These tasks can be found verbatim in our usability testing report.  





