CAR-TR-764June 1995CS-TR-3452Buttons vs. menus: An exploratory study ofpull-down menu selection as compared to button barsJason Ellis, Chi Tran, Jake Ryoo, Ben Shneiderman*Human-Computer Interaction LaboratoryDepartment of Computer ScienceUniversity of Maryland, College Park, MD 20742-3255 * Address correspondence to Ben Shneidermanben@cs.umd.eduAbstractButton bars are a relatively new interaction method intended to speed up application use ascompared to pull-down menus. This exploratory study compares three command selectionmethods: pull-down menus, button bars, and user choice of pull-down menus or button bars.Effectiveness was measured in two ways: speed of selection and error rate. 15 participantsperformed 15 word processor related tasks. Results show that in frequently used functions, suchas character attribute selection (bold, italic, underline, etc.), button bars are faster. There were nostatistically significant differences in error rates between the three interaction methods

Buttons vs. Menus/Pg. 2INTRODUCTIONThroughout the history of computers, users have sought to get things done faster�especially repeated tasks. Shell scripts and macros were early entrants in the race to find ways toaccelerate human-computer interaction. Later, character based programs began to implement crudebuttons selectable via keyboard and/or mouse which were meant to be faster than accessingmenus. One example can be found in early versions of the Quattro spreadsheet from Borlandwhich allowed various commands to be activated via text-based buttons that were menualternatives. It was the introduction of the graphical user interface, though, that really allowedbutton menu alternatives (usually implemented as a strip of buttons called a �button bar�) to comeinto their own as potential interface accelerators.Over the years, buttons bars have become a larger part of many popular programs. TheMacintosh version of Microsoft Word, for example, has incorporated a button bar since version3.02 which was released in 1987. This early version, though, only had a few formatting functionsdisplayed as icons at the top of the window.

Buttons vs. Menus/Pg. 3

Buttons vs. Menus/Pg. 4major spreadsheet products (Quattro Pro, Lotus 1-2-3, and Excel) have user-configurable buttonbars. In short, button bars are widespread.This does not mean, however, that each manufacturer implements button bars in the sameway. Button bars are almost always used as an accelerator for menu selection, that is, thecommands which appear on button bars are a subset of those on the menus. Anothercommonality is the use of icons to represent commands. Other factors such as the placement ofthe bars, the number and kind of commands which can appear as buttons, user configurability andthe size of the bar itself are more variable. Microsoft Excel, for example, has a button bar whichappears across the top of the screen below the menu bar. It is approximately 1 cm high and spansthe entire width of the screen. Claris Resolve, on the other hand, has a button bar which appears tothe left of each document. This bar�s size is the same as the height of the window while it�s widthis a constant 2 cm. Excel�s bar is more customizable as many commands on it�s menus can beadded and the bar will grow or shrink accordingly. The bar can also be made to appear as avertical strip to the right or left of the screen. Resolve�s button bar is less flexible. The commandson it cannot be changed and it can only be shown and hidden, not moved.

Number of tasks051 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 0-.5.5-1 . 0 1.0-1 . 5 1.5-2 . 0 2.0-2 . 5 2.5-3 . 0 3.0-3 . 5 3.5-4 . 0 4.0-4 . 5 4.5-5 . 0 > 5 . 0 ButtonsMenusBothFigure 1. This chart represents the total distribution of times for all tasks in the exploratory study.Task ListTasks on lines without numbers were not timed.1.Load �testfile.wpd� to edit *Select the line starting with �7.6.2�2.Bold the line starting with �7.6.2� **3.Underline the line starting with �7.6.2� **4.Center the line starting with �7.6.2�Select the first sentence5.Change the font of the first sentence of the first paragraph to Arial **6.Italicize the first sentence of the first paragraph7.Change the font size of the second paragraph to 6 point **8.Undo the last taskSelect the entire document9.Change the spacing of the entire document to double space *10.Cut the first paragraph11.Paste after the second paragraph12.Spell check the document13.Save the document (not �save as�)14.Close the document15.Create a new documentFor menus:*=stop time once dialog box appears**=wait until selection in dialog box is made to stop time

Buttons vs. Menus/Pg. 16search for a function in long, deeply nested menus. For the functions that were not easilyrecognized, subjects felt that it might have been easier to use the menu, since each function has averbal representation. In order to find out what a button does, a user must look on a different partof the screen to get an explanation. Subjects also had a difficult time remembering the linkbetween each icon and its corresponding function.Subjects that used menus liked their organization, but they did not like traveling from menuto menu searching for a function. Some subjects said that they liked the menus because they werefamiliar with them. Many menu items are standard in most applications. However, otherscomplained that some menu items were under unexpected headings.CONCLUSIONS5.1 Suggestions for future researchersFuture researchers should test a larger subject pool. While our subjects had roughlyequivalent experience with button bar and menu interaction, there was still a large variation inperformance. A larger pool would reduce the effect these variations had. Additionally, morestringent screening would allow designers to target their study for the intended users and reducethe variation further.Our exploratory study measured the amount of time it takes new users to learn a system.Providing more extensive training and task sets might allow researchers to examine this along withthe performance of more experienced users.Researchers might want to look at the effect performing actions that do not involve buttonbars. For example, one possible sequence of actions is: executing a bold command, selecting ablock of text, executing a justification command, and then scrolling up ten lines. In this case, wewould have measured only the command selection time (i.e. time to find bold and justificationcommands). Other researchers might look at the other times (times for scrolling, etc.) and see ifthey are different between interaction methods.

Buttons vs. Menus/Pg. 17In this study, the group which used buttons only was told that all the commands theywould need were on the button bar. Another interesting study might be done wherein all thecommands are not present on the button bar. One might test one group who could use eitherinteraction method and another that was forced to use the menus. Since some commands wouldnot be on the button bar, the group that had a choice would have to use menus for somecommands.Further studies should be done regarding the design of icons. No computer industrystandard is yet available. Adopting standards from non-computer industries seems problematic asresearch has shown that icon standards in other industries are inadequate (Guastello and Traut,1989).Other pointing devices might be used in future studies. Testing several different pointingdevices with button bars, menus, and both would add a new dimension to the study. Testing verbalicons, icon-menu combinations, and hot-menus with frequently used commands duplicated on aseparate text menu are additional possibilities. Other menu shortcut methods such as keyboardcommands and context-sensitive menus might be introduced as well.Future researchers might also want to program their own interface for testing and havetimings done in software. This would eliminate the error factor inherent in stopwatch timing doneby humans. Errors for each task could also be kept track of this way.5.2 Impact for practitionersOur study found that button bars can indeed be useful under certain circumstances. Theirability to improve performance is most apparent when the meaning of each icon is clear and themenu option equivalents are deeply nested. We have looked at many button bar designs and haveclosely observed user interaction with one of them. Through this experience, we have arrived at thefollowing guidelines for more effective design:¥Consistent icons across applications: Company-wide standardization of button icons hasbecome fairly widespread. In the future, however, an effort should be made to make industry-

Buttons vs. Menus/Pg. 18wide button standards. All products, regardless of manufacturer, should use the same buttonbar icons for similar commands.¥Consistent button interaction: Buttons should involve one click, not a click and drag. Users areconfused by buttons which invoke menus or have other unexpected results.¥Group together buttons which summon related commands: Similar commands such as �cut,�copy,� and �paste� or �new document,� �open,� �save,� and �print� should appear together.¥Order buttons in a meaningful manner: Users have trouble if commands appear in anunexpected sequence. Placing �print� before �open,� for instance, is disruptive.¥Place buttons for speed: If possible, place the most used buttons where the user looks first.For left-to-right reading cultures, for example, the most frequently used buttons should beplaced in the upper left.¥Allow for keyboard selection: One possibility is to allow the use of number keys to select oneof the first 10 icons and arrow keys to move from one to the next.¥Allow for user configurability: Users may want to add buttons for commands they usefrequently, and remove those they don�t. They should also be able to move and hide the bar aswell.¥Avoid overly cluttering the display: Include only the most frequently used commands asbuttons. Allow for no more than one line of buttons, no more than 1 cm high. This providesfor a line of buttons without using up much valuable work space.¥Icons should be visually distinct: Icons which look alike confuse users and slow them down.¥Use color but be careful: Color can be useful for grouping commands. Too much color causesdistraction, though. Use it sparingly.¥Buttons should give visual cues to their activation: Consider changing button color or evenanimating icons when their button is selected.5.3 Theory refinement

Buttons vs. Menus/Pg. 19Our original hypothesis was that the use of buttons and menus together would be fasteroverall as users could pick which method was easiest for them. Menus, we decided, would beinherently slower as they require traversing more �depth� but we thought their textual commandrepresentation would reduce errors. Buttons, we hypothesized, would fall somewhere in-between.We now believe that buttons are the best interaction method for our tasks although they would beless useful for real world tasks where all commands are not found on the button bar.The �user choice� group seemed to be confused by having to make a choice between usingbuttons or menus. Buttons were reliably faster than the menu or �user choice� groups for sometasks. Additionally, the error rates were not significantly different. Thus, we have found thatbuttons are the most effective means of interaction for our limited task set.This does not mean, however, that button bars will be the fastest method of interaction inall cases. In particular, more obscure, less frequently used commands should not be placed onbutton bars. Only the most frequently used commands should appear on the bar or it would easilyconsume the entire screen. Even if screen space were not an issue, users cannot be expected toremember the thousands of commands that are available in a given program in terms of icons.Thus, we suggest that the middle ground of providing both menus and button bars would serve theuser best. While our subjects seemed to have trouble deciding which interaction method to usefrom time to time, with experience this effect will fade.We believe that giving the user a choice is generally the best strategy. Button bars giveinexperienced users a way to get work done quickly while experienced users can delve into menusand/or customize the button bar to their style of working. For new users, a button bar onlyinterface might be easier to understand but the memory demands inherent in this strategy wouldsoon frustrate many of them. It is at this point, we propose, that allowing the user to choose theirown method of interaction would begin to outshine the alternatives.ACKNOWLEDGMENTS

Buttons vs. Menus/Pg. 20We would like to thank the following:¥Marshall McClintock of Microsoft for his quite gracious and useful remarks.¥The Computer Science Center for allowing us to use their facilities.¥Gary Perlman and Peter Foltz for setting up HCIBIB, an extremely useful resource.¥All our subjects for being so cooperative and a special thanks to our pilot study subjects for theirpatience, understanding, and helpful comments.¥Anna Winkler for the original idea.REFERENCESArend, U., K.P. Muthig and J. Wandmacher. �Evidence for global feature superiority in menuselection by icons.�

Behaviour and Information Technology 6 (1987): 411-426.Benbasat I. �An Experimental Investigation of Interface Design Alternatives: Icon vs. Text andDirect Manipulation vs. Menus.�

International Journal of Man-Machine Studies 38 (1993):369-375.Ellis, Henry C. and R. Reed Hunt.

Fundamentals of Cognitive Psychology. Dubuque, I. A.:Brown & Benchmark, 1993.Guastello, Stephen J., Mary Traut and Gene Korienek. �Verbal versus Pictorial Representations ofObjects in a Human-Computer Interface.�

International Journal of Man-Machine Studies31 (1989): 99-120.Kacmar, Charles J., Jane M. Carey. �HCI Myth 1 -- �A Picture is Worth One Thousand Words�.�

Behaviour and Information Technology 10 (1991): 443-457.Norman, Kent L.

The Psychology of Menu Selection: Designing Cognitive Control at the

Human/Computer Interface. Norwood, N.J.: Ablex Publishing Corporation, 1991.Paivio, A.

Imagery and verbal processes. New York: Holt, 1971.Rogers, Yvonne. �Icons at the Interface: Their Usefulness.�

Interacting with Computers 1 (1989):105-117.Shneiderman, Ben.

Designing the User Interface. Reading, Mass.: Addison-Wesley PublishingCompany, 1993.Tulving, E. and D. M. Thomson. �Retrieval processes in recognition memory: Effects ofassociative context.�

Journal of Experimental Psychology 87 (1971): 116-124.