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Abstract

Information design in interactive systems is liable to dense communication that yet must be clear. How to put as much information as possible into a little corner of the computer interface, using both words and images, without overloading the user? How to make signs, symbols, and icons that convey the thoughts of the programmer in a user-friendly way? How to create a message people can understand? How can some utterances amuse and please, whereas others shock the audience? How to evoke surprise, how to let someone puzzle, what are messages to remember, and how to write a warning?

Input: Signs, symbols, and icons


A sign is a pointer to an entity (object or concept) as defined by a relatively small community of practice.
 It has a short-term value, because in a different setting, the same sign can be used in relation to another entity. The sign x can be the 24th letter in the alphabet, Roman for 10, the first unknown quantity in an algebraic equation or someone uses it as a program name. Signs can make promotion and become symbols when they are converted into a fixed pointer to objects and concepts of a culture, for example of a business, an ethnic group, or a religion. When a sign becomes a symbol, it has long-term value for the ways of conduct, the rituals, beliefs, and the intellectual development of that community or race. Therefore, symbols are part of common knowledge more than signs. In the Western culture, everybody knows what is meant by ‘Mister X,’ the mystery guest, the great unknown, although its reference is as empty as the x in the algebraic equation. In all, every symbol is a sign but not every sign is a symbol.


It is not necessary that an aspect or a feature of an entity is used for a sign to represent that entity (e.g., the x in an equation), however, then it must be clearly declared in advance (as in writing software). However, using one of the features of an entity as a sign (a so called ‘metonym’) is easier for users because then they do not have to remember a meaningless connection between sign and entity but can make use of the already stored connection between that entity and that feature. Every feature of an entity can be used as a sign, and thus, can become a symbol (e.g., the cross as a feature of the Messiah became a symbol for Christian belief). Nonetheless, some features are more appropriate than others because they are maximally distinctive and at best, unique (see Hoorn, 2002-a). Apart or together, signs and symbols can be used to create an interface icon.

Question: Why, from a user-centered perspective, are symbols better fit for creating interface icons than signs?

To make catchy yet comprehensible signs, symbols, or icons, interface designers almost are obliged to rely on collage techniques, making unusual combinations of (bits of) pictures and texts that are familiar (see Hoorn, 2002-b). On the one hand, collages have the advantage of linking up with the knowledge of the observer. They are (partly) understandable because there is a chance that the observer has seen the picture before, knows that text or at least has a hunch what that text or picture represents (a news paper item or a car ad). On the other hand, they are catchy because the combination is unusual, not seen before, emphasizing a meaning connection that is not commonplace (see Hoorn, 2002-b).

Processing: Understanding the message

Anyone who has been in a relationship knows how difficult it is to understand each other. Designers and users have a wider gap to bridge than unhappy lovers do. Getting the message across takes considerable interpretation effort on the part of the user, and investing time and effort in communicating with the system is exactly what a user does not want to do. Thus, designers must know what it is to interpret a difficult message and should be aware of making their own messages understandable. This section, therefore, is an exercise in interpreting a difficult message with the task on the designer’s part to pick out the dos and don’ts in creating an interface message. 


This paper is entitled DeSign. It has a blue square with a big white i, an international pictogram in railway stations, airports, and travel agencies for getting Information. The big i has a hand from the Wingdings font attached to it with its thumb up. There are two blue spots in the dot of the i and the stick carries the keyboard icon from the Windows Control Panel. The big i is part of the syllable Sign, the second syllable of the word DeSign, which forms the title of a paper for interface engineers. Together, these are the features that could make up an interface icon. Every feature contributes to the message that I want to get across to you. None of them is superfluous.

Question: Ponder over the features of the DeSign icon and try to make meaningful connections among them. Can you come up with a coherent interpretation?


Let us start with the blue square with a big white i. This is the opening for most people, because it links up with the knowledge that people in the Western cultures have about this pictogram. It is a sign that has become a symbol and is widely known for representing the acquisition of information; you can learn something there. However, a collage technique has been used, sticking a hand to the big i as if the i was a human body. The hand has ‘thumb up’ and in the Western culture, this is a symbol for ‘good,’ ‘well-done,’ or ‘mercy’ as the Roman emperors spared brave gladiators. Thus, this information you can get has something to do with good, high-quality, or first-rate. That the i is humanized is enhanced by the two blue spots, which make the dot look like a head with two (blue) eyes. This artistic technique is called ‘personification,’ representing an abstraction like ‘information’ as a living creature (see Hoorn, 2002-c). Thus, this high-quality information you can get has something to do with humans. As said, the hand is from the Wingdings font, which for most of us, is a feature of a word processor. Thus, this high-quality information you can get also has something to do with computers. If this does not convince you because not everyone will know that the hand is in a word processor font, the keyboard icon will help the computer interpretation. It is common knowledge that keyboards belong to computers and advanced users know this picture is part of an interface icon. Keyboards also are used as a device for communicating with the system by means of letters and words or broader, by typing in signs. The big i is part of the syllable Sign but the capital S indicates that this syllable also can be read as a word. In other words, this is about high-quality information from signs as related to computers and humans. However, Sign is part of a larger word, namely DeSign. Thus, the interpretation goes into the direction of design of high-quality information as represented by signs in computers for humans. You may wonder why the outer form of the letters are so rough, looking so ‘digital.’ Well, that is part of the answer, it helps the computer interpretation as initialized by the Wingdings hand and the keyboard icon. It is an example of the interplay between word and image. The outer form of the words can be used in the image to express meaning. Moreover, for the incrowd, the font type of the letters is System, and designing for information systems is what this paper is all about.

An interpretation is never complete if the context is ignored in which the message is presented. The context of presentation in this case is a paper for students of interactive systems design. Thus, the message of the title of this paper as represented by the upgraded blue pictogram is something like: “Dear all of you, if you want to design computer systems that humans can communicate with, please make sure that you increase the quality of the information you want to convey by creating signs that are merciful to human capabilities.” Such a message is a mouthful and like papers, interface displays have little space. Using ‘verbo-pictorial’ signs and symbols, then, is a compact way of getting your message across.

Question: The very form of the blue square invites the designer to take it as an interface icon. Suppose that the context of the message were a computer interface. Then what would you think, as a user that DeSign is an icon for?

In sum, interpretation is a threepartite process. Step 1 is to analyze the form features and listing their high-frequency meanings or most common meanings that, for instance, can be found in the dictionary. Here coherence between meanings is not necessary yet. It is just plainly registering the ingredients of the interpretation. Step 2 is to specify the various interpretation possibilities by looking for semantic relations or meaning connections among the features of Step 1. Here, coherence is a prerequisite within every single interpretation line. Coherence between interpretation lines is not necessary yet, although this might be an elegant outcome as in the case of the ambiguous BMW ad (Hoorn, 2002-a). Step 3 is to take into account the context of presentation of the message. Adding the context will help you select the most likely interpretation, although concurrent interpretation lines still may be weakly active, which sometimes may be desirable.

Suggested readings:

Choong, Y.Y., Salvendy, G. (1998). Design of icons for use by Chinese in mainland China. Interacting with Computers, 9, 4, 417-430.

Goonetilleke, R.S., Shih, H.M., On, H.K., Fritsch, J. (2001). Effects of training and representational characteristics in icon design. International Journal of Human Computer Studies, 55, 5, 741-760.

Hoorn, J. F. (2002-a). Choosing Your Words in Interface Design [On-line]. Available: http://www.cs.vu.nl/~jfhoorn

Hoorn, J. F. (2002-b). A Model for Information Technologies that Can Be Creative [On-line]. Available: http://www.cs.vu.nl/~jfhoorn

Hoorn, J. F. (2002-c). Personification: Merger between Metaphor and Fictional Character in Interface Processing [On-line]. Available: http://www.cs.vu.nl/~jfhoorn

Rossi, J.-P. (1997). Picture icon and word icon. In Cantoni, V., Gesu, V. Di, et-al. (Eds). Human and Machine Perception: Information Fusion (pp. 289-300). New York, NY, US: Plenum Press.

Output: User effects

Surprise


As the last section illustrates, it takes quite some effort to come up with a coherent interpretation of the signs, symbols, and icons you design. You should make sure, therefore, that you know who your audience is (Chinese or American, young or old), what their cognitive capabilities are (high vs. low education), and how much time they have to digest your artistic escapades. In a sense, certain aspects of the DeSign icon were surprising. It is unusual to combine an airport pictogram with a word from computer science and supply it with human features. Surprise occurs when expectancies are disconfirmed and its function is to counter boredom. Airport pictograms are from a different category than computers and both are from a different category than humans. Although all three knowledge domains are familiar to us, the surprise lies in the unconventional and therefore unexpected connection among the three. The effect of surprise can draw attention to your message but too much surprise may cause your audience to bail out. A literal expression such as ‘Billboards have announcements’ cause little surprise because both nouns are from the same category, sharing many features. Metaphors, such as ‘Billboards are warts on the landscape’ cause a mild surprise, because billboards and warts are out of each others category but share a few features (perhaps ‘lump on surface’ and ‘ugly’) so that metaphors do make sense. Anomalies such as ‘A billboard is a yore’ have out of category nouns with zero shared features. The surprise might be great but users will reject such nonsense because there is too small a meaning connection.

Question: What would be the best expression type to draw attention to your message? Why? What is the danger of suggesting far-fetched relations between two categories or knowledge domains?

Cognitive effort


If your message is not anomalous, surprise may precede puzzlement. The DeSign icon also was puzzling, which mainly has to do with Step 2 in the interpretation process, that is pasting the meanings of the individual features together. This puzzling may be quite fun when your user is in a playful mood and wants to discover all kinds of unexpected meaning layers, similar to interpreting a poem or looking at art. The puzzlement is to decide whether you have found enough semantic correspondence between two features to put them into the same interpretation line. Of course, in the case of (lexical) ambiguity, features may belong to several interpretation lines and all this augments puzzlement. Thus, beware of puzzlement if the users of your design want to work fast and efficiently.

Question: Why do literal messages hardly raise any puzzlement? When is this a plus point? When a drawback?

Humor

Mild surprise, a puzzle that requires just enough cognitive effort, those ingredients can please and amuse people because they can try their skills against little effort. In humor, mechanisms of disrupting expectations and connecting inappropriate semantic categories occur as well. We laugh, probably, because the story told (a joke) or the pictures shown (cartoon) does not comply with what we think that the author’s intentions really are. “You don’t mean that, you can’t be serious” are the associated exclamations, indicating that the author should render (genre) clues to make explicit that the goals and concerns s/he values are different from the ones suggested by the humorous expression.
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The picture of the man who takes his cellular phone to bed mocks those who have a fashionable craze for cell-phones and talk more on the phone to distant people than to their spouses (supposedly close people). This picture about an extreme form of a man-and-his-machine interaction has an element of surprise because what is expected is to find a human partner or perhaps a teddy bear next to the man. Replacing bear and partner by a phone implicitly states that ‘my cell-phone is my other half,’ which is a metaphor. The meaning connection is ‘love,’ predicated by the context of the bed. Love for the phone is similar to love for a partner. If the replacement were of the teddy bear, the metaphor is that ‘my cell-phone is my teddy-bear’ and the message is that cell-phone maniacs are childish. Thus, in certain cases of humor the mechanism is similar to making metaphors or collages. This kind of humor is based on deviation from expectancies through category mismatch and yet some meaning connections through shared features. The laughing occurs because the author’s suggestion of such an extreme case of a person taking a telephone for a partner probably is not what the author assumes to exist in real life (but you never know).

Questions: Consider the cartoon on the Internet guru. What does the packman substitute? How do you know? What is the message of the cartoon? Regarding the packman, describe the category mismatch between fiction and reality in relation to the author’s intentions.
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Well, and you call yourself
an Internet guru?





Emde (2001). Folia 4, 55, p. 25. (author translation)


Jokes or other utterances are shocking when the deviation is not only from the more neutral norms on how the world is and should be but when the deviation is from norms with a high (emotional) relevance. The stronger an utterance touches upon personal goals and concerns that have real consequences for your own life such as love, illness, and death, the stronger the emotional response. The shock can have a positive thrust if the utterance supports the goals and concerns of the receiver (e.g., scientists looking for ‘truth’ who change their minds due to a new insight). The shock can have a negative thrust if the utterance attacks or opposes the goals and concerns of the receiver (e.g., the cynic who wants to hurt someone’s feelings with a sick joke). The positive or negative direction of an emotion is called valence.

Warning


A warning is a good example of a ‘shocking’ utterance that is not a joke. It signals that something is going to happen that will damage goals and concerns that have real consequences for you (high relevance), for instance, a crashing harddisk. However, the warning also has a positive thrust because it helps your concern to keep you from loosing your work. 


There are diverse warning elements available: Shapes, colors, icons, signal words. It may be worthwhile to look what nature uses to signal hazard. Usually, the intensity of the signal is high: Strong colors, sharp sounds, spiky forms. The wasp uses bright yellow on black, the diamond back uses a shrill rattle, and the bearded dragon (an Australian lizard) pops up a sharp edged neckband. Wogalter et al. (1998) found that “the color red connoted greater hazard than other colors and the word DANGER connoted a higher level of hazard than either WARNING or CAUTION. In other instances, participants’ interpretations were different from the hazard denotations promulgated in current standards. Some alternative designs such as a skull icon and the signal word DEADLY show promise as alternatives for signaling unsafe conditions.”

Questions: In olden days, sailors raised the blood banner if no enemy survivors were supposed to be left in a sea battle. What color would that flag have had? So what does that color signal? Why would pirates have used the skull and bones flag? Why was it often white on black? What does the black mean? Regarding sound, why was the warning shot fired by a cannon and not by a musket?

Suggested readings:

Frijda, N. H. (1993). Appraisal and beyond: The issue of cognitive determinants of emotion. Cognition and Emotion, 7, 347-387.

Wogalter, M.S., Kalsher, M.J., Frederick, L.J., Magurno, A.B., Brewster, B.M. (1998). Hazard level perceptions of warning components and configurations. International Journal of Cognitive Ergonomics, 2, 1-2, 123-143.

Remembering


All messages and representations of messages that amuse, please, surprise, puzzle or shock are remembered well only if they impinge upon emotional relevant goals and concerns of the user. In other words, a serious, solemn text block can do the same. It depends on the situation and user groups what style you avail yourself of. However, the user effects discussed above not only can help to draw attention to or nicely wrap up your message, which may produce goodwill for what you want to communicate. They themselves also can help to remember a message. Yes, first of all, it is the contents that should be relevant and to make these relevant contents concise, you can use signs, symbols, and icons. Given these relevant contents, however, what format to choose to have your message remembered well?


Newbern et al. (1997) “tested a model of spatial-semantic display processing by comparing the aided and unaided recall of information presented in a node-link format (knowledge map) to the aided and unaided recall of information presented in a text format. Structural icons of the knowledge map and text with the verbiage (wordiness) removed were used to aid retrieval in some conditions.” The authors compared the following formats: “Knowledge map vs. text, structural icon at recall vs. no structural icon at recall, and immediate vs. delayed recall. Knowledge map groups outperformed text groups on essay tests and they more accurately remembered where information was located within the materials. Both knowledge map and text icon-aided recall groups had significantly better performance than the no icon, unaided recall groups (particularly on main ideas).” Thus, node-link formats using structural (text) icons are a proper way to design memorable information in interactive systems.

Suggested readings:

DeLosh, E. L., & McDaniel, M. A. (1996). The role of order information in free recall: Application to the word-frequency effect. Journal of Experimental Psychology: Learning, Memory, and Cognition, 22, 5, 1136-1146.

Gillund, G., & Shiffrin, R. M. (1984). A retrieval model for both recognition and recall. Psychological Review, 91, 1-67.

Newbern, D., Dansereau, D.F., Patterson, M.E. (1997). Spatial-semantic display processing: The role of spatial structure on recall. Contemporary Educational Psychology, 22, 3, 319-337.

Conclusions

The everyday design approach is to utilize every inch of space in the interface. However, this leads to overcrowded flashy screens, which blow up in your face. Rather, my suggestion would be to utilize every bit of information that is available in your representations. This implies that you do not use many icons, symbols, messages and the like but the ones you do use convey as much meaning as possible, because every element contributes to the message you want to pass on and relates to what is relevant for the user.


If you do not use many information carriers in your information displays, users have to rely on their memory. In a way, you substitute the limited display space of the machine by almost unlimited display space of the ‘inner eye’ of the human mind. However, this takes careful ‘programming the mind’ as well because the human memory is organized according to (semantic) associations rather than to formal logics. 


Our mainframe called brain also works with information inputs (signs, symbols, and icons), starts up processes to understand the inputs (e.g., looking for semantic relatedness, putting weights to features for relevance), and produces outputs such as puzzlement, surprise, and alertness (e.g., after a warning). As a designer of information interfaces you work on the creation of signs, whether they are acoustic, tactile, textual or pictorial (a word also is a visual sign – cf. Chinese characters). The focus in this paper is on creating visual icons. To make inputs that the brain can process you should make icons that utilize signs that people already are familiar with. To create outputs such as surprise, puzzlement, or shock, you should make sure that the combination of those familiar signs is unusual. 


While creating icons, be aware that users (have to) analyze the form features of your icon first and tend to put meaning to each of them. Moreover, they will try to look for semantic relations rather than logical relations (Fischler et al. 1983). Because users have not got a clue what your icons mean, they will connect every interpretation line they can think of to the context in which you present them the icon and the meanings that are most in line with that context. Thus, if you do not carefully design the context of use so to semantically prime the meanings you want the user to paste together, you will produce an output that is undesired for: User dissatisfaction.

User effects that have to do with cognitive effort, such as puzzlement and incomprehensibility, pertain to difficulties in piecing together the semantic relations. It is an effect of the brain while processing and may remain unresolved after the processing stops. If, additionally, finding the (unexpected) solution gratifies the invested cognitive effort then the outputs of a creative icon have an element of tension, which may be mild (surprise) or strong (shock) and can be evaluated as amusing, pleasing, or horrifying. The strength of the tension is a function of emotional relevance. The stronger personal goals and concerns of the user are touched, the more intense the effects. The direction of the effects is predicated by valence. Negative emotions come from user goals and concerns that are damaged (the warning brings bad news), whereas positive emotions come from user goals and concerns that are supported (the warning prevents from hazard).

Question: Discuss the user effects amused, ecstatic, annoyed, and horrified in terms of low versus high relevance in combination with positive versus negative valence. 

Suggested readings:

Fischler, I., Bloom, P.A., Childers, D.G., Roucos, S.E., & Perry, N.W. jr. (1983). Brain potentials related to stages of sentence verification. Psychophysiology, 20, 4, 400-409.

Interesting Web sites on data visualization

Nice example of how to write an icon style guide up to production in Photoshop:

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnwxp/html/winxpicons.asp
Examples of static data visualization:

http://hotspur.psych.yorku.ca/SCS/Gallery/
Nice overview, linking to classics such as Minard, Tufte, and Neurath:

http://www.fi.ruu.nl/wiskrant/artikelen/hist_grafieken/verwijzingen/links.html
http://www.fi.ruu.nl/wiskrant/artikelen/hist_grafieken/golden/pictogram.html
The collected works of Minard:

http://hotspur.psych.yorku.ca/SCS/Gallery/minbib.html#Minard:1844
Nice pictures at:

http://www.adh.brighton.ac.uk/schoolofdesign/MA.COURSE/LInfDes0.html
A historical overview of developments:

http://www.infovis.net/E-zine/2003/num_112.htm
� Communities of practice (COPs) are naturally occurring groups that arise more or less spontaneously around a particular task, technology, or enterprise. A COP could be any group of people working together to accomplish some activity. Every person is a member of multiple communities. COPs not necessarily coincide with the organization chart.





