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INTRODUCTION
     This paper summarizes results from an extensive series of laboratory tests of user interface and design issues with consumers.  The issues tested have included the recognition of icons, audio applications, navigation issues, the functional uses of animation, and the display of Web content on TV.  A selected set of findings is presented in this White Paper.

ICONS
     Icons such as a trash can, scissors or arrows have been widely adopted in computer software.  However, do consumers recognize and prefer icons over other options such as text in Web content and other multimedia applications?  We tested several scenarios.  For example, are groups of icons, without accompanying text, understandable; what improves recognizability of icons; is recognizability of single icons different from groups of icons; do people prefer realistic or abstract icons; and, does animation of icons add fun or distract from making choices?

     Groups of Icons.  Groups of icons with no text or voice-over accompanying them, e.g. for shopping categories such as Casual, Special Discounts and Business Attire, were hard for consumers to understand in our testing.  Icons plus text or text-alone appear to be better alternatives for lists of choices.  

     A third alternative is to place a text list within a general icon or visual illustration.  This can achieve both the clarity of text and the flare of a visual illustration.  A good example of this in our testing was a graphical depiction of a movie marquee with a list of movie categories within it.  Subjects found this very appealing and, at the same time, readily understood the movie categories.  

       Single Icons.  Single, stand-alone icons may be treated differently than a group of icons.  While initial recognition of stand-alone icons representing "Shopping" was not high, subjects felt that they would quickly learn the meaning for such a common icon.  Therefore, it appears that icons for major content categories such as "Shopping," "News" or "Help" can be created, without text accompaniment.  However, two important questions should be asked about such icons.  First, will a given icon be seen and used frequently?  If the icon will not be seen and used frequently, then the issue of initial recognition becomes more problematic.  Second, how many stand-alone icons can users be expected to learn?  It is reasonable to expect that users can learn a "moderate" number of stand-alone icons for major navigation options or category choices, e.g., the standardized use of arrows in Web browsers.  However, we do not yet know what is a "moderate" number.  With so many Web services, the number of stand-alone icons could easily rise into the thousands.  

     Realistic Icons & Background Visuals.  Realitic icons that look like what they represent are preferred to more abstract icons.  For example, a realistic drawing of a tennis racket is more easily recognized as a symbol for "Tennis" than a highly stylized or abstract drawing.  

     In creating backgrounds for icons, a plain color background is acceptable as long as the color of the background and the icon do not clash.  Textured backgrounds were preferred by a only a few of those we tested and annoyed many since they reduced visual clarity.

     Animation Of Icons.  Most people in our testing liked simple, short animation of icons, e.g., a star that spins when you click on it.  No one felt strongly negative.  However, many said that animation of icons might wear thin over time.  This suggests 

that such animation might be used sparingly - in some sections only or occasionally in all sections.

     We also tested the use of animation within the content on a screen to cover potential system delays.  For example, when clicking on a star, it would spin until the next screen was displayed.  This worked well if people knew why the animation was happening.  If people did not know why the animation was happening and they saw a long animation, most did not "get it" and some became annoyed by the long animation, thinking that it caused the delay.  

     This suggests that if animation is used to cover delays in accessing Web content, users must somehow know why it is happening - or some will get very annoyed and blame the animation for the delay.  It may be safer to rely on existing conventions associated with the PC mouse and Web browsers to signal "waiting for a response," e.g., the hourglass or the shooting stars in the Netscape globe.

NAVIGATION
     We tested many common navigation design issues such as whether to put a greater number of options on one screen or to spread options over multiple screens.  We also tested some advanced navigation options such as rollover and dual menu screens. 

             Cluttered Screens.  Given a choice between a single "cluttered" menu screen with many options and two menu screens, each with fewer options, a strong majority of subjects preferred the cluttered screen.  People appear to be very sensitive to extra steps required to make a choice - they want to get where they want to go quickly, even if they have to deal with a crowded screen.

     One alternative to cluttered screens is to create objects on a screen that enlarge or pop open when the mouse passes over them in order to provide additional options or explain what each object represents.  In our testing, people liked this navigation alternative very much.  The functionality of being able to see each choice clearly and yet be able to get more information without going to a next screen was perceived as very positive.  Another alternative - scrolling for additional choices was not as popular.  Subjects did not want to take the additional step of scrolling to get more choices if the choices could be available on a single screen without scrolling.
     What's Clickable And What's Not.  Many people assume that any object on the screen is clickable.  Also, any word in a box was perceived as clickable in our tests.  There is a need to develop conventions about clickable objects - characteristics that distinguish something that is a choice from everything else.  While users can move the mouse over an object or word and tell if it is clickable by a change in the shape of the mouse arrow to a hand, this requires work.  Users prefer that their options be immediately apparent.

     Sense Of Direction When Navigating.  People do not appear to have a sense of direction when making choices - unless the screen provides directional icons such as arrows.  Without directional icons, most subjects felt that they were making one choice and then another - not going in, down, up, left or right.  The absence of a sense of direction was not perceived as a problem as long as a person was making new choices.  It became somewhat more problematic when people tried to return to a previous menu or section.

     Backing Up.  People want the option of backing up to any previous menu, not just the menu that preceded their current menu or screen - as provided by the Back key on current browsers.  This means that all backing-up options should, ideally, be on the bottom of a screen.  However, this takes up a lot of screen real estate.  Another option is some form of power-search function within a Web site.  

     It should also be noted that people in our testing had problems remembering the name of previous menus, especially in a scenario where they had to back up level by level.  Memory is aided if there is a spatial relationship or visual analog for where the previous menus are located.  For example, if the names of three previous menus are listed vertically, it suggests that the lowest name on the list came just before the current screen, the second name came before the lowest name, etc.  

             Legibility and Orientation of Text.  People strongly prefer clear, readable fonts, but changing the orientation of a word or list is generally acceptable, i.e., placing some words in a vertical orientation or using a graphic to put a list at a slight angle.  However, adding curves to words, distorting letters or placing dense backgrounds behind words received strong negative comments in our testing.  The importance of legibility appears to be undervalued in many current Web sites.

     Understanding Labels.  Recognition of familiar labels was strong in our testing, e.g., "Categories, Top Five, New Releases, A-L, M-Z, Name, Position, and Players."  Recognition of new labels, e.g., "Flicktime" (in a test of movie content) and "Fantasy Rating" (in a test of sports content) was not as strong but users indicated that they would probably learn the meaning of these labels quickly.  

     However, it is important to test assumptions about what people will recognize immediately and what they will need to learn.  There may be surprises in terms of what content designers assume and what people actually recognize.  Knowing this, it is possible to seek out more easily recognized labels or provide a way for people to learn what a label means.

     Dual Menus.  One problem on the Web and other multimedia services with a great deal of content is a feeling by users that they must go down long paths to get information.  One potential solution to this problem that we tested is to provide two menus on a single screen.  One set of options appears on the left side of a split screen and a second, related, set of options appears on the right side of a split screen.  As a user makes a choice on the left menu, a set of options related to that choice appears on the right side of the screen.  When a user chooses an option on the right menu, that options moves to the left and a further set of options appears on the right.  The process can continue for an unlimited number of menu options.  Users found this dual menu system very appealing.  There were three perceived benefits of the dual menus.  First, people felt that they could see more choices on one screen.  Second, they could see the relationship between items on one menu and items on the other menu.  Third, they felt that they had a great deal of control over the process, i.e, they were making objects and choices appear on one screen, rather than moving down a menu tree where (they felt) they might become lost.  

     Rollover vs. Clicking for Next Screens.  A rollover option, in which people can preview what is on a "next screen" before they actually click on the hot spot, was very appealing in our testing.  People preferred the rollover option to clicking on each choice in order to find out what is on next frames.  The rollover function was perceived as both efficient and fun.  In general, people were very aware of how much "work" they have to do in order to make choices and navigate.  They place a strong value on reducing work.  While they would like navigating to be fun, most chose efficiency over fun - if the fun component slowed down the process of getting to where they wanted to go.  However, in the case of the rollover, it was perceived as both fun and a quicker way to navigate.

     Navigation Options In Context.  Navigation options are interpreted in the context of the screen where they appear.  In a test of a new game, a graphical bar contained a few navigation options.  On the left, game users could click on "Clue"; on the right they could click on "Zap"; and in the center, the word "Safe" was accompanied by arrows immediately to the left and right.  The green arrow next to the word, "Safe" was perceived by many as related to "Clue" and "Zap" since the arrow pointed to those words and had the same color, when in fact the arrows were supposed to indicate next and previous "Safe."  This reinforces another finding in our testing that perceptions about the functionality of a navigation icon can change as the icon is put in different contexts. 

AUDIO
     Audio is used currently on some Web sites for limited applications.  In the future, it will be a more viable option for many applications and uses.  However, which uses are appropriate and which ones will not appeal to consumers?  In our testing, we found several interesting patterns.  The most significant general finding was that audio evokes strong emotional responses, particularly when users do not like the audio.  Visual elements did not generally evoke such strong reactions.  For example, if a test participant did not like a visual element such as an icon or animation, they would typically say, "I don't like it" or "It doesn't appeal to me."  However, if someone did not like some aspect of the audio, they were more likely to respond with stronger statements such as "I hate it" or "That would drive me crazy."  This suggests that special attention should be directed towards audio elements in Web and multimedia design.

         Feedback.  People like feedback that they have clicked on a choice.  A visual highlight of the clicked object or the familiar hourglass is acceptable to everyone.  Many people like a sound to accompany the visual highlight; a small number of people would prefer a sound only.  Males and strong sports enthusiasts in our testing had a  preference for both a sound and a visual highlight as feedback.  

     However, a number of people find audio feedback annoying.  This suggests that audio feedback might be used sparingly (i.e., in some applications only).  Alternately, sound might be a user-controlled option - users could turn the sound feedback on or off at their discretion.

     Combinations Of Sounds.  In testing combinations of sounds (tone, announcer and/or background music) for indicators of what is clickable, there were important gender differences.  Males liked multiple sounds mixed together.  Females preferred simpler sound combinations such as an announcer and background music.  Females did not like buzz sounds or swishing sounds accompanying an announcer or background music.

     Feedback In Games.  There was a desire for many forms of feedback in the games we tested.  People indicated that they would like audio and visual signals when a new question comes up, whenever they click on a choice and to indicate that they got a right or wrong answer.  

       A test of ten different audio feedback sounds for one game revealed two preferences: a simple bell and a vocal "Yes" "No."  Curiously, males strongly preferred the vocal "Yes" "No", while females preferred the simple bell.  The simple bell was chosen as the safer alternative for feedback since virtually no one disliked it.  While the vocal "Yes" "No" was very appealing to many, some strongly disliked it.

      Audio Latency.  If audio feedback signals are used for Web content, it will be important that there is no latency or delay between a visual display and the accompanying audio.  In one of our tests, there was an inadvertent latency in the audio signal to indicate that a person had clicked.  With a delay of even one second, most test participants thought the sound indicated a right or wrong answer, not a signal that they had clicked on a choice.

      Audio Feedback In Different Content Areas.  Desire for audio feedback after clicking on a choice varied by content area.  Nearly everyone wanted audio feedback in games; most wanted audio feedback in messaging; but a strong majority wanted only visual feedback in shopping.

     Recall Under Different Audio/Text Scenarios In Shopping. Under three scenarios of text and audio in shopping (1. an announcer provided a literal reinforcement of text on the screen; 2. an announcer provided an enhanced description about the text on the screen; and, 3. an announcer provided a promotional message that was unrelated to the text on the screen), subjects recalled the most text information when the audio provided an enhanced description of what was on the screen.  Subjects preferred the literal or enhanced announcements and did not like the promotional announcement.  However, it should also be noted that recall of the promotional announcement content was high.

      Recall Under Different Audio/Text Scenarios In Sports.  Under three scenarios of text and audio in sports (1. a literal announcer who reinforced many text items on the screen; a selected options announcer who reinforced selected items on the screen while providing other descriptive information; and 3. a general description announcer who reinforced a relatively few items on the screen while providing other descriptive information) recall differed only slightly.  In each case, recall was very high for those pieces of information that were contained both on screen and in the announcer's comments.  Subjects preferred the selected options announcer or the general description announcer.

     Audio Feedback - Weather/General Screens. A test of six

different audio feedback choices presented over weather content indicated a strong preference for hearing a combination of a weather announcer and music.  Information provided by the weather announcer was perceived as good and useful as long as it related to screen content.  Dislike for hearing a commercial as background audio was universal.  Likewise, promotional audio, when not pertaining to content, received a negative reaction.  Many felt that it was a distraction to listen to information totally unrelated to still screen text.  In sports, the promotional audio segment was perceived as being related to the information they were reading.  The reaction to this audio segment was much more favorable. 

     Music as a background over still screens is appealing and therefore appears to be a safe neutral choice.  At the same time, music preferences vary.  If possible, users would favor customized music over content, i.e., they can choose the type of music that plays in the background of a screen. This preference was noted in the sports as well as in the weather section.

THE WEB ON TV SETS
     Some of our testing addressed issues that are relevant to applications in which Web content will be displayed on TV screens, e.g., the appeal of messaging on TV sets and types of input devices.  Basically, there are three options in using the Web over a TV set: a wireless keyboard; a small remote control unit with alphanumeric keys; and a virtual keyboard in which letters, numbers and function keys are displayed on the TV screen.  Our testing suggested that a wireless keyboard (approximately the size of a keyboard on a portable PC) is the preferred option.

     General Appeal Of Messaging/Communication Features. Messaging and communication features displayed on a TV screen had strong but not universal appeal in our testing.  Overall, messaging was popular among two out of three test participants.  Reactions were also strong - subjects either strongly liked it or strongly disliked it.  It will be important to place Web-based messaging on a TV screen under the control of users so that those who do not like it do not have to see or use it.  

             In one of our messaging tests, people could send and receive messages in one window of their TV screen while watching a TV program in another window.  Test participants had a very favorable reaction to this option.

                                 Virtual Keyboard.  
                                Testing of a virtual keyboard on the TV screen yielded mixed results.  Many people found it difficult to use - though all but a few were able to use it successfully.  Further, simple actions such as hitting the Enter key after typing a word or typing a dash in a product model number were not intuitive when using a virtual keyboard.  Many people spontaneously indicated that they would prefer a regular physical keyboard.  This one set of tests suggests that the virtual keyboard is probably acceptable for simple entries such as a password or a product name and model number in a shopping application.  However, longer entries are likely to be problematic.

CONCLUSION
           Much of our testing focused on the choice between fun and functionality.  People want to have fun and be informed through the Web.  Participants in our testing consistently indicated that they liked visual elements that would add fun to their experience such as animating graphics.  However, whenever a person felt that the "fun" visual element might reduce functionality or ease of use, they backed off and indicated that they wanted to keep things simple.  The generalization that may follow from these two findings is that stylistic elements such as animated graphics are positive as long as they do not reduce ease of use.  However, simple functionality should dominate navigation.  Once people get where they want to go, then stylistic elements can add to the fun or information experience.
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