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1) What are the critical considerations for successful interaction design in general? 
 
There are two competing schools of thought about what considerations should be used to 
determine if an interaction design is successful. The first, an analytical perspective, is related to 
usability engineering. The second, an aesthetic perspective, is related to visual design. While in 
agreement about some attributes of successful interaction design, they disagree on what aspects 
are most important. An affective perspective is a synthesis of these analytical and aesthetic 
concerns. 
 
Both aesthetic and analytical perspectives have long and rich histories of development. The 
earliest human artifacts show attention to aesthetic concerns [Meggs, 1992]. As progressively 
more complex media were created, so were aesthetic design styles and schools of thought. The 
emergence of computer interaction is no exception. Visual designers were quick to suggest 
methods to improve interfaces and interaction [Tufte, 1990]. Likewise, analytical perspectives 
have been long been applied to the criticism and improvement of artifacts. Human factors 
engineering, which emerged in the last century, applies analytical tools to the evaluation of the 
impact of designs on humans. 
 
Nielsen champions an analytical perspective when he decomposes "system acceptability" and 
relates this to usability. In Usability Engineering, he argues that "usability is a narrow concern 
compared to the larger issue of system acceptability" [1993]. Nielsen articulates a hierarchical 
model of the different factors that contribute to system acceptability: 
 

1. System Acceptability 
1.1. Social Acceptability 
1.2. Practical Acceptability 

1.2.1. Usefulness 
1.2.1.1. Utility 
1.2.1.2. Usability 

1.2.1.2.1. Easy to learn 
1.2.1.2.2. Efficient to use 
1.2.1.2.3. Easy to remember 
1.2.1.2.4. Few Errors 
1.2.1.2.5. Subjectively pleasing 

1.2.1.3. Cost 
1.2.1.4. Compatibility 
1.2.1.5. Reliability 
1.2.1.6. Etc. 

 
In this outline of his model, we see that analytical methods dominate. Attributes that can be 
analytically tested direct the practice of usability engineering as well. An interaction design that is 
tested to satisfy the critical concerns of usability and which satisfies the other attributes of 
"system acceptability" is successful according to Nielsen's model. Schneiderman would add that 
the attributes of "predictability," "user control," and "consistency" are also necessary for interface 
success [1998]. 
 
For Mullet and Sano successful interaction and interface design is impossible without the use of 
aesthetic and visual design. In Designing Visual Interfaces, they develop a set of techniques to 
make interfaces (and the interaction mediated by them) meet the demands of aesthetic criticism. 
Their principles are outlined in the chapter titles of Design Visual Interfaces: 



 
• Elegance and Simplicity 
• Scale, Size, and Proportion 
• Organization and Visual Structure 
• Module and Program 

 
Mullet and Sano argue that proper consideration of these attributes, adherence to the principles 
of visual design, and avoidance of common errors all lead to improvements to interface. Their 
underlying theory is that interfaces must communicate effectively to succeed. The use of 
techniques to improve aesthetics helps to improve the communicability of the interface, which in 
turn improves interaction. 
 
Ultimately all of the considerations necessary for successful interaction are related to how a user 
feels about the interaction. In a user-centered design framework, the user's "needs and interests" 
for a system is the primary consideration when deciding if an interaction is a success or failure 
[Norman, 1998]. The user's evaluation is intimately linked to how the user feels about the 
aesthetics of an interface design. Norman shows this relationship between aesthetic design and 
emotion by considering user emotional responses to different kettle designs [2002]. A user's 
evaluation is also linked to how the user feels about the usability of the system. Encountering 
errors in an interface design has been shown to induce feelings of frustration among users 
[Reynolds, 2001]. Because these affective concerns encompass both aesthetic and analytic 
considerations, they are directly related to the success and failure of interaction with computers.  
  
2) How can affective information (emotions) sensed from users contribute to improve the 
state of the art in user interaction?  How can you as an interface designer ensure that the 
computers can give users meaningful response based on the "emotions" that are sensed 
and understood by the computer?  What would be the potential pitfalls?  How would you 
measure the success and failure of whole interaction that utilizes affective information? 
 
Affective information gives us insight into the success and quality of user interaction. The 
relationship between emotion to both aesthetic and analytical concerns means that emotions help 
diagnose critical interaction design problems. The realization that emotions can provide insight 
has well known precedents. It is common to measure the success and quality of a business 
practice with questionnaires [Hayes, 1991]. The "Likert scale" style of questionnaire quantifies 
customer satisfaction by measuring the degree or strength of customer opinion. Similarly, 
measuring the strength of activation of user emotion (more properly called arousal) can be used 
to evaluate interaction. Indeed psychophysiology has long used biosignals to evaluate the human 
factors of designs [Backs and Boucsein, 1999]. Consideration of emotion has also been used as 
part of interface design processes [Wensveen and Overbeeke, 2001]. 
 
Affective information can be used to evaluate the quality of user interaction. To do this, a mapping 
between sensed emotional states and interaction must be created. More specifically, sensed 
emotional states must be correlated with records of interaction. With a granular enough record, 
specific emotional states can be related to specific steps in interaction. Logs of interaction 
representations like User Action Notation can be automatically generated and recorded as the 
user interacts with the computer [Hix and Hartson, 1993]. Using machine learning techniques on 
a corpus consisting of a record of sensed emotional states and the corresponding record of 
interaction, portions of the interaction that repeatedly co-occur with negative or positive affect can 
be found [Qi et al., 2001]. 
 
There are an unfortunately a large number of pitfalls with this approach. Emotions cannot yet be 
detected with perfect accuracy. The best reported results thus far are greater than 90% for offline 
recognition of facial actions (related to facial expression) [Tian et al., 2001]. However, recognition 
rates for real-time data in a person independent manner are much lower [Kapoor, 2002]. We can 
safely suppose that computers detect emotional states with greater than random accuracy 
[Reynolds, 2001]. However, even with perfect accuracy there is the added complexity of context. 



Emotional displays may be directed at other elements unrelated to actual interaction. For 
instance, a user may be upset at a coworker they are communicating with while using a 
computer. More distressingly, a user may be angry and frustrated at work being performed on the 
computer, as opposed to the computer interface being used to do the work. Here attributing a 
particular affective state to the recorded interaction is faulty. However, using repeated measures 
could help improve recognition accuracy in the presence of this sort of noise. 
 
Actions taken automatically in response to an incorrectly categorized emotion or a false positive 
due to contextual affect further complicate matters. Because actions taken have an effect on the 
system being measured, our system can now exhibit positive feedback. Namely, a poorly chosen 
action could anger the user, causing even more poorly chosen actions. Moreover, designers of 
intelligent user interfaces have often neglected usability concerns [Hook, 1999]. Studies have 
also shown that automatic actions taken that undermine predictability, consistency, and user 
control lead to poor usability and subjective dislike [Mitchell and Shneiderman, 1989]. 
 
A designer might also be tempted to anthropomorphize system responses to sensed emotion. 
While in the context of a game, this might be appropriate for interaction in general this is 
contentious approach. It can be misleading and confusing for users to interact with 
anthropomorphized interfaces [Resnik and Lammers, 1986]. However, there is some evidence 
that users come to think of mediating technology like interfaces as social entities [Reeves and 
Nass, 1996]. Having a computer sympathize in response to user emotion implies that the 
computer has emotions of its own. While this is an intriguing possibility, the consequences of a 
computer with emotions upon interaction are not understood. 
 
The reliance on computation to find the correlation between emotion and interaction may also 
exclude some very important information. Ethnographers work to capture not just machine-
sensible attributes of interaction designs, but contextual factors that are hidden from rigidly 
systematic methodologies [Beyer and Holtzblatt, 1997]. Aesthetic critics also rely on qualitative 
descriptions that are not easily sensed or measured by computers. In using computational 
methods it is important to recognize that they cannot yet capture the entire set of factors bearing 
on interaction design. 
 
Despite all of these potential problems, there are still meaningful responses that can be made by 
interfaces in the presence of sensed emotion. One of the simplest is providing feedback of 
sensed emotion. Picard suggests an "affective mirror" as one possible application of affective 
computing technology [1997]. The affective mirror provides feedback by monitoring different 
biosignals and seeing how they vary from one day to the next. In computer interaction an affect 
mirror would allow the user, or a usability specialist, to see what parts of interaction cause 
changes in mood or physiology [Reynolds and Picard, 2001]. Cheesemouse is a simple example 
of providing such feedback [Reynolds, 2002]. The system creates movies of mouse pressure 
behavior and allows the user or usability specialist to see how these change during interaction. 
The ability for the user to evaluate which parts of interaction cause changes in affect is 
meaningful because it allows users to evaluate how using the computer is influencing them. For 
instance, if the user is experiencing a repetitive strain injury, they can see how interacting with the 
computer is increasing their exposure to the condition. 
 
Another meaningful action that can be provided with affective information in interaction is aiding 
user alteration of the interface. By tracking which portions of interaction are correlated with 
negative affect the system can suggest which portions of the system are in most need of repair. A 
system that lists (in descending order) applications with which negative affect occurs can help the 
user decide which is the best candidate for removal. This can be done at the level of individual 
interface components as well. For instance, a prototype interface that replaced the Microsoft 
Paperclip with a text-based help menu in the presence of negative affect was implemented for 
Microsoft Word. The system used a Bayesian network to fuse information from a voice energy 
detector and mouse pressure. This information was used by an interface tailoring agent to help 



the user alter the presentation of the interface [Picard, 2000]. This is meaningful to the user 
because it aids them in avoiding unsatisfactory and unsuccessful interaction with the computer. 
 
The success or failure of these sorts of actions in response to affect must be judged by 
comparison to a control interface. A good task for comparison might be: determine which aspect 
of an interface you'd most like to change. A between-subject experimental design could be used 
to determine the effect of the changing the independent variable (affective information provided) 
versus the dependent variables (time on task, qualitative ratings). A criticism that could be leveled 
against this experimental design, however, is that the interfaces are not totally equivalent. The 
affective-feedback application would have functionality not available in the control. A similar sort 
of criticism is often applied to experimental evaluations of adaptive systems [Hook, 1997]. One 
method of circumventing this would be to allow the introduction of a third condition, a system that 
provides non-affective information about the interface. 
 
When affect and interaction are considered together, computers can more closely address how 
users feel about a particular design. The demands of usability and aesthetic design are still 
relevant. However they can now be understood through the lens of an individual's actual 
emotional response. Ultimately, this paves the way towards a not only symbiotic but also 
mutualistic relationship between human and computer. When computer designs respect the 
changing demands of the complete, emotional user more holistic and satisfying interaction arises. 
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