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ABSTRACT

In this paper, I introduce a new menu widget named the IMenu which uses an overview + detail approach to solving the problem of displaying long lists of menu selections within one easily navigable menu system. 

Current hierarchical strategies of menu implementation deal with displaying large amounts of information by storing the selections in a menu/submenu hierarchy.  This leads to slow and frustrating browsing sessions, and rather hard implementation issues, due to the difficulty of laying out the map of the hierarchy in a way in which the user can effectively navigate the list of information.

The IMenu uses an overview of a linear list structure coupled with a detail view to allow the user to navigate through the entire list on one single menu panel without any extra submenus.  Thus, this should lead to quicker browse times and a simpler implementation for the user interface designer.

A pilot study has been conducted to compare the IMenu to Ben Bederson’s Fisheye menu approach [5] and also to the more traditional Hierarchical menu.  Thus far, the findings have found the IMenu to be faster than the Fisheye implementation, but slower than the hierarchy in the browsing of menu items.  Nevertheless, the implementation of the IMenu was found to be easier due to the alphabetical nature of the listings.  Also, menu preference is tied for all three of the menus.
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INTRODUCTION

In the traditional menu systems in use today (Fig. 1) we are constantly confronted with the common hierarchical menu design, where one main menu may host a deep underlying structure of submenus.  The idea of the hierarchical menu allows us to group similar information together under a single topic area, allowing the user to traverse a rather large menu of items rather quickly.  However, there are problems with the current hierarchical design.
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Figure 1:  The current hierarchical menu design.

First, the obvious problem with the normal hierarchical structure is that it does not support browsing of menu items in a fast and efficient manner.  Many times users must know exactly what they are looking for in order to easily find the information for which they are searching.  With menu items nested deep within submenu structures it becomes tedious and time consuming to search multiple submenus for the item of concern.

Next, the submenus which appear to the right of the base menu are, at times, difficult to navigate.  With the normal menu font set at 10 or 12 point, the user is given only a small margin of error with which to move the mouse to the right in order to enter the target submenu.  If the mouse pointer falls outside of this boundary before the submenu is reached, then the submenu is canceled and the process is begun again.

A final problem is one which confronts the user interface designer, and that is how to categorize menu topics within submenus in an efficient, effective and easily understood manner that readily facilitates the users finding of this pertinent information.

In the IMenu I hope to find an answer to many of these issues and create a simple, efficient and easy to learn menu design that will facilitate the quick browsing and finding of information for the user of the menu.  The way I propose to allow the user to design menus capable of providing comparable amounts of data in a single menu interface widget is through the use of a detail + overview strategy as used in several studies to this date, such as the Lifelines software from Catherine Plaisant, et al. [9] and the PDQ Tree-browser [8].  The Jazz Extensible 2D Graphical toolkit also allows users to design powerful presentations using the ideas of the zooming strategy [10, 11].  Overview + detail implementations are extremely easy to use and powerful design ideas that allow a user to see an overview of all the information available to them, without seeing the major detail of any particular item, and then the user to zoom in for a more focused view of the information they need.  This presents a user with a feeling of context and at the same time uses the innate concept of spatial memory to facilitate further searches on the data found within the visualization tool.  The IMenu makes use of this HCI concept to create a single interface menu system.

IMENU DESIGN ISSUES
The IMenu offers the user interface designer a new way to implement menus without using the traditional hierarchical menu design.  It allows all items in a list to be displayed within one single base menu at all times, thus allowing the user to quickly browse through the entire menu contents quickly without encountering any submenus.  This design also takes advantage of the user’s spatial memory to facilitate subsequent scans for the same, or other, items due to its overview nature of the menu structure.  The idea of using spatial memory to make menu usage faster is important when designing repeated-use menus such as favorites menus in browsers, where the user compiles large amounts of information for repeated access.
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Figure 2:  An application using the IMenu with 100 items displayed.  The image shows the detail window at the very bottom of the IMenu.

The IMenu uses all of the available screen space to produce a menu that lists all menu items in the largest font possible.  Thus, a menu with very few items (10 – 20 menu items) would be displayed in the normal menu font and would bear no real differences to the normal menu system.  Menus displaying larger amounts of data will be sized accordingly leading the user to view a font that is not legible (for example a screen with a resolution of 800x600 will be able to display nearly 100 menu items) but allows the user to draw upon their spatial memory to facilitate searches on the list.  

The IMenu accomplishes the above statements by including a detail view box that resides at the bottom of the list and allows the user to quickly scan down the list of items while viewing the item in normal font size in the detail window attached to the list.

Detail Window

The key to the IMenu is that it provides a detail window at the bottom of the menu list that allows the user to view the current menu selection in a normal font size (i.e. 10 or 12 point).  Since menu selections are located on a menu and no submenus are used to categorize menu items, all items are selected by simply clicking on the current item once the desired selection has been shown in the detail window.  This single menu, scan and click feature limits the amount of hand movement the user must make in order to find and select his/her item.  Hand movements are limited to the easier forward and backward and mouse click as opposed to the forward, backward, left, right and mouse click of the normal hierarchical menu.  This deletion of the left to right movements associated with the normal menu system should result in a quicker find time and also in reduced user errors, since it is no longer needed to mouseover submenus, thus eliminating the aforementioned problem of missing the desired target menu with the mouse pointer.

Detail Window Placement

One initial problem that was found quickly within the pilot study was the placement of the detail window within the IMenu widget.  Users commented that they liked the idea, however the placement of the detail window was not intuitive.  Two revised IMenu’s have been implemented and take this notion of detail window placement into account.  The first of the two subsequent IMenu designs places the detail window at the top of the list of items directly under the menu button.  This can be seen in Figure 3 and it allows the user to quickly grasp the use of the menu without any prior instruction and it also leads to a more comfortable session.  
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Figure 3:  A browser application using the revised IMenu design with the detail window at the top of the list directly below the menu button.

In Figure 4 we can see another design that switches the placement of the detail window by placing it to the side of the currently selected item.  In this design the detail window is hidden until the user first mouses over a menu item once a menu item has been highlighted the window appears directly beside the currently selected item and continues to follow the users mouse pointer down the entire length of the menu.  This is the preferred design by most users and it does lead to two distinct advantages over the original idea.  In order to more clearly evaluate the advantages found in the newer IMenu design we shall refer to it as the floating detail window IMenu in the next two sections.
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Figure 4:  The browser application with the floating-detail window IMenu widget.  To the right of the highlighted menu item is the floating detail window.

The floating detail window IMenu, as already mentioned, provides the user with two distinct advantages over the original design.  First, since the window is constantly displayed directly to the right of the currently highlighted item the user is allowed to move his focus with the mouse pointer.  This should lead to a much more satisfied session and perhaps even lead to a more productive session.  Secondly, with the detail window to the right of the menu instead of actually being incorporated within the menu, we give the user interface a bit more space for more menu items to fit into the menu widget.  Thus, with the third iteration of the widget design we have increased user satisfaction and functionality as well as made an increase to the amount of data the menu widget can hold.

Some problems have arisen in the implementation of the new designs. First, the top placement of the detail window in the second design is not very aesthetically pleasing.  The look and feel of this menu is not quite right, however, the implementation is very simple and it works better than most other design ideas.  User feedback so far has been positive, nevertheless, the detail window is harder to see the faster the uses drags the mouse pointer across menu items.  The window must redraw and redisplay itself continuously and this makes for a very choppy session.  It is unknown now whether this is problem with the language used to implement the menu (Java is partially interpreted and, therefore, slower than most languages) or if the design algorithm needs changed in order to facilitate the faster execution of detail window re-alignment.  Further work on this menu will hopefully lead to a more effective use of the floating detail window idea.

In each of the three designs everything other than the location of the detail window has remained the same. Thus, issues such as target sizes and scale remain the same for all three, both of which I will briefly cover now.

The target size of each menu item is one of the main drawbacks in the implementation of the IMenu.  The users who participated in the pilot study seemed to have the most trouble with the IMenu when selecting the target item.  Searching the list of items and finding the item needed was done relatively fast in the experiment, however, a greater target size for the menu currently highlighted would help the user to choose the item they need faster.  The implementation now does nothing to increase the target size, however, in future designs I plan to include a resize of the highlighted menu item to a larger area to allow for quicker selection.  

The scale of the IMenu is a give and take situation.  In the Figures provided in this paper a collection of 100 different web site titles were placed into the IMenu.  More data points may be placed within the menu widget; however, the more menu items contained in the menu the smaller the font in the overview window of the menu.  Also, the width of the menu in the first two designs of the IMenu is created to fit the largest menu item text in normal 12 point font since the detail window needs to be able to display the full text to the user.  These are all concerns that need to be taken into account when deciding on the scale of the IMenu.  Also, the IMenu can be easily extended to accept submenus as menu items within its list, making it an hierarchical menu, which would allow designers to place thousands of data points within the menu, however, the menu would then become so complex that navigation would probably be nearly unachievable.  From my tests the IMenu seems to fit up to about 200 data points nicely in the first two designs and with the width of the menu slimmed down a bit in the third design and a few extra data points being added, due to the exclusion of the detail view within the menu, a scale of up to 300 menu items may be achieved.

IMPLEMENTATION

The IMenu is constructed with the Java SDK 1.2 edition.  The IMenu directly extends the JMenu component of the Java programming language and the Swing GUI toolkit.  The overview portion of the IMenu is an extension of the JWindow.  Due to its use of the JMenu component, the IMenu is a fully operable Java component that may be plugged into a normal menu bar as any menu in Java by calling the ‘new IMenu()’ in place of the ‘new JMenu()’ constructor method.  Adding items to the menu is as simple as calling an add() method supplied by the IMenu class.  The IMenu implements the menulistener interface to track all the menu events that happen within the menu widget.

The menu uses a very simple algorithm, which takes the number of items, the screen size, and the location of the top of the menu to decide what font size is allowable.  It then proceeds to calculate the width of the menu depending on the maximum width of the largest item in the list in 12 point font to account for the detail window at the top or bottom of the menu in either of the first two design implementations.  In the third design implementation, the floating detail-window design, the IMenu resizes the width according to the largest item in the list and the font size that was determined by the initial menu length algorithm.

EVALUATION

A pilot study was held on ten participants to decide if the IMenu was a feasible answer to the problem of placing large amounts of data within a menu without resorting to the tangled mess of the hierarchical design.  A java applet was constructed to receive and transmit the data from the study participants.  Participants of the study were asked to try out each menu and search for the “Land’s End” menu item.  A time, in milliseconds, was calculated for each of the three menus being compared within this study (hierarchical, fisheye and IMenu).  Once a time was found for each of the menus the user was requested to choose a favorite menu and then to write some comments on the IMenu.  
Finally, the participants were asked to include their name, age and computer experience. 
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Figure 5:  Ben Bederson’s Fisheye Menu [5]

When the menu button was pressed a timer was started for that menu and kept running until the item requested of the user was selected.  The time was then placed in the corresponding text box and all answers sent across the internet and placed into an MS Access database when the submit button was chosen by the user.  For quick and easy overviews of the data that was taken in the pilot study, a web page was created, using Microsoft’s Active Server Pages technology, to display the contents of the database as well as the average, high and low times associated with each of the menus.  A server application was also written in Java and was responsible for interfacing with the MS Access database.  The server application used socket connections and serialized objects to transmit and receive the data from the study’s subjects and place them into the database for further evaluation.

Results

In the study, the IMenu actually beat the fisheye menu design in average time taken per menu lookup session, however, as was already stated, the normal hierarchical menu finished in the lead of both the fisheye and IMenu in average access time taken to find and click on the requested item.  This can be easily seen in the graphic portrayal of some of the aggregate values in Figure 5.

The results taken from the study show the regular hierarchical menu to be in the lead of both the fisheye menu and the IMenu in the amount of time needed by the user to find and click the designated item in the list of items.  This result could easily be linked to the amount of practice most users possess in the area of menu selection with the normal hierarchical menu as opposed to the two newer designs, the fisheye and the IMenu.  In future work I would like to allow for some practice time to bring the users onto a more level playing field.

The results also show that all menu types are nearly tied for the position of favorite menu.  Most users also commented that the IMenu needed a new placement position for the detail window, and as already mentioned, two new ideas have been developed to encompass this idea.  

On average, nearly all participants in the study, thus far, have been in their mid- to late-twenties and early thirties, are mostly computer professionals and thus merit about a 5 for computer experience.  This latter fact may account for the extremely low times associated with the normal hierarchical menus, since practice for the normal menu on most participants has been extremely high.
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Figure 6:  Aggregate values for each of the menu types used within the pilot study.

FUTURE WORK

As described in the results taken from the initial pilot study there is room for improvement in this overview + detail design of menu widgets.  The test subjects in this particular study had pointed out their desire to the see the detail window in a different position than the bottom of the menu list.  Some, new ideas have already been implemented to take this into account and are now in the process of being tested once more to determine their relative efficacy against the traditional and fisheye menu structures. 

Another area in which I plan to make improvements is in the area of test results.  I would like to give a much more extensive study to the new floating detail window IMenu idea.  Collecting much more time estimate data based upon the new idea, and even compare the two new menu ideas against the original IMenu widget.  I would like to gather some more information on user preferences to determine which menu was the overall favorite of the menus as well as get user ratings on the menus as to which was the most satisfying, the easiest to use, easiest to learn, and so forth.  

The target area size of the menu item also needs to be resized in future redesigns of the IMenu.  Another of the comments on the IMenu was that the controls on the IMenu were a bit too fine.  In order to improve this, a quick resize of the menu item as the user mouses over the item would help the user to more easily select the item, however, it would limit a bit more the amount of data that could be placed within the menu.  However, I see this addition as presenting no major scale restraints as only the currently highlighted item in the menu list would be a regular 10 or 12 point font.

The final addition I would like to make to the next implementation of the IMenu would be an alphabetical index similar the one used in the original Fisheye Menu by Ben Bederson [5].  This would allow for a much faster scan and find session on the menu information.

Also, if the designer should choose to do so, submenus could be easily added to the current IMenu design allowing the IMenu to store a very large amount of data, however, this would also go against the main reason for designing the IMenu in the first place.  Nevertheless, it does provide the user interface developer with the space to list thousands of menu items.

CONCLUSION

The IMenu approach to menu design allows users to quickly browse large lists of information in a single menu widget.  It facilitates searching in repeated-use menus since the IMenu allows the user to more heavily rely on their spatial memory to locate items in the list.  The IMenu also allows the user interface designer to quickly develop applications using the IMenu without creating sophisticated menu item hierarchies, which should lead to a faster implementation.

The study has shown that the IMenu shows promise in the aforementioned areas.  User feedback has been positive and comments have been helpful in leading to two redesigns of the IMenu which seem to be better candidates for real world use.  Further research and redesign should make IMenu a suitable substitute for the archaic hierarchical menus used in today’s systems.
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