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1. Introduction

The title of this paper asks a question about the status quo. Usability testing is traditionally used at the end of an iteration in a software development lifecycle to test the ability of end-users to properly operate the developed product. Does this go far enough? I assert that it does not and that we can do a much better job of creating suitable software by wrestling development of the interactions between the end-user and the software away from traditional developers and handing it over to specialists able to sympathize with developers while also being able to think like end-users. The field of interaction design provides a solution to this problem and, after discussing the current situation, I will outline some of the key components of the interaction design strategy, including who should do it and how it goes about building the requirements for a design, and how existing usability testing methods can best contribute to this process. I will compare the approaches of Alan Cooper and the team of Larry Constantine & Lucy Lockwood, who are two specialists in the burgeoning field. Finally, I will discuss some issues that I believe need to be resolved before the approaches can be applied to large software projects. Usability testing is not enough, but when supplemented with interaction design, it can be used for a better purpose.

2. Current Role of Usability Testing

The traditional role of usability testing exists in varying degrees of implementation. One approach is to use no usability testing at all. In this approach, the end-user is handed the software and its documentation and is simply trained in its use when it is ready to be used. Usability testing is based on the developer’s belief of what makes a good interface, and any testing that is done is done to verify the functionality of the product. Using this method, the user interface may be very difficult to use, but use of the software is often job-related and the employee end-user has no choice but to use it since it is a job requirement.

Another approach is to train the developers in usability heuristics. This approach provides a body of knowledge for the developers, consisting of general dos and don’ts that attempt to steer the developers clear of known, generic usability problems while also recommending known, generic principles that contribute to a more usable user interface. The developer implements the interface according to the heuristics that she has been trained to perform. Usability testing is then performed near the end of development with a small sample of end-users to confirm that these usability heuristics have been effective, and to address any glaring problems that may exist in the use of the product as it nears completion.

A more mature approach involves the use of elaborate usability testing laboratories. Usability heuristics are used as a basis for a formal interface design. Test users are selected according to selection criteria which ensure that an appropriately representative population is assembled. It provides a structured, methodological means of gathering usability data and takes human factors into consideration (for example, when dealing with people, we cannot stress-test software as we might do with hardware components). Testing budgets, plans, guidelines, measurements, interviews and feedback are all used in a controlled manner. Testing is performed in dedicated usability testing laboratories with all of the supporting equipment and prescribed room layouts that allow the most accurate measurement collection of usability metrics. Targets provide goals for measurements. This practice is known as “usability engineering” (Nielsen, 1993). Nielsen has written numerous books on usability heuristics, lately in web development topics, for which he has become both admired and reviled.

An additional approach is that of software prototyping, which is often used to build and/or refine user interface requirements. It may be seen as distinct from the previously mentioned approaches because it can be used in collaboration with any of them. By involving the user in the development of a product and exposing them to the interface at regular intervals, the user can incrementally express likes and dislikes about the interface as it changes, with the hope that, since it is based on their regular feedback, the final product will have a user interface that the end-user is able to use successfully. As with many fields, pieces of each approach may be combined in varying amounts to produce a strategy tailored to a particular product.

3. Why Usability Testing Is Not Enough

Usability testing was a necessary development that has solved a lot of problems associated with software ease- -of-use, but it is not timeless. It was successful during a time when we were relatively ignorant of the human factors involved in the use of software. The people exposed to software were either people who chose to be, or enjoyed the experience (for example, enthusiasts or early-adopters who like the challenge), or they were people who were required to use software as part of their job (such as employees of a company).

As a society, we are now much more familiar with and concerned about human factors. Organizations like employees to be happy while they are at work and treat it as an active concern and one that affects employee retention. They also want their customers, who now go beyond being enthusiasts and do not have the time or interest to navigate unnecessarily complex software, to enjoy using what they have to offer. Usability has become a software feature and is too important to retain the backseat that it has historically been given.

a. Increasing Importance of Usability

The end-users of software are usually represented by one of two archetypes. The first is the marketplace consumer, who use software privately either overtly (as in the use of desktop software) or covertly (as in the use of a physical product that uses embedded software to fulfill its function). The second archetype is an end-user within an organization who must use software to achieve their job-related goals.

Private User

The common private user is no longer a technology enthusiast who enjoys playing with complex devices for their intrinsic qualities and challenges. This user is now a computer layman with concerns far beyond the technology involved in the software she will use to achieve her goals. Unfortunately, usability testing does not properly account for this type of user because the focus of this field is on building a usable interface, not on the larger task of who the user is, how they think and are motivated, and how they would best achieve their goals. Reaching the goals for this new type of user is far more important than the “fun” they can have in reaching that goal. The user has changed, but the approach to building software for that user has not.

This user was historically driven to purchase by features. When your product has more features than the competition, the usability of these features cannot be fairly evaluated against the competition. We are quickly reaching a point where competing products have a critical mass of relevant features, and the focus will necessarily shift to how to actually use these features that so much money has been paid for. One only has to look at the new ventures from analog to digital territory in which embedded software now plays a part (for example, digital cameras) to see that, when software is added to a product, it becomes significantly more complex than the product it replaced that was not driven by software.

UI-related activities can comprise “30-80% of the code base of a product” (Dorfman, 2001, p.132) and are therefore often a candidate for cuts when constraints tighten. However, they can be the difference between a product’s success and its failure: high-tech startup General Magic collapsed when its customers were stolen by a competing product with less functionality that was easier to use (Cooper, 1999, p.81). Because of the high turnover and competitive, market-driven nature of products that serve this audience, building software that helps these new users reach their goals will lead to a competitive advantage that could rapidly dethrone the present old-market leaders and this is something that cannot be ignored.

Employee User

The metamorphosis of the private user is obviously a factor in the importance of usability in the workplace – employee users are also private users. However, there is one thing that is unlikely to change about this type of user, and that is that they are paid to do a job and are paid to use the software that they use to get their work done. This affords some additional tolerance on the part of the user, and employees will use software that they don’t get along with simply because it’s what they are paid to do, and it might be politically incorrect to speak out. What has changed, though, is that software is becoming increasingly complex, employees everywhere are being asked to do more work in the same number of hours, and with recent developments in the focus on employee wellness, organizations now have a much clearer interest in their employees’ happiness and performance. Software with poor usability is frustrating, increases mental taxation and causes cognitive friction
. Each of these things affects an employee’s perception of success which, transitively, affects their happiness at work
 and their productivity and will have implications regarding employee retention. With the present-day costs of hiring and training good employees
 and the productivity effects of unusable software, combined with the continued increasing complexity of software, software usability is becoming too important to be treated as a second-class citizen.

b. Developers Designing the User Interface

In a typical software project, the users will have some level of involvement in what is being created. For example, the users are always involved in requirements specification whether this is done informally or formally. Depending on the degree to which usability testing is employed, there may be no formal interface design; in two of the degrees mentioned in section 2, developers are given free reign to use what they believe will work best and this is refined with involvement from the user near the end of the project. In organizations that place more value on usability testing, a project may use formal interface design and test against this design before the product is finished. Additionally, in organizations that use software prototyping, the engineers recognize the importance of involving the user early and often in the construction of the interface and may use prototyping to augment usability testing, particularly in the refinement of the interface.

In all of the preceding examples, developers are largely responsible for conceiving a user interface for the product. The problems with this are numerous. Developers are scientists. They are logically-minded, on/off, black/white thinkers who think this way, necessarily, so that they can fulfill an end-user’s abstract requirements by getting “a logical, error-free and deterministic” (Anderson, 2000) computer system to do the necessary work. Their view of the system is entirely different than the view that the user sees, and their characteristics are a far cry from the slow, error-prone, inferential and emotional nature of human end-users. An interface that makes sense to a developer will make sense to an end-user only just – that is, only through extensive training, adjustment of their mental models and iterative refinement of the interface enough to make it usable. What is required of them in designing an interface is too far removed from the personality that loves difficulty – the more the better – because of the satisfaction in solving the challenge. The characteristics that developers must possess to make them good developers prevent them from accurately thinking like end-users, who expose a layman, human interface to the software. (Dorfman, 2001, p.96).

Developers who possess both outstanding human design skills and outstanding logical thinking skills are rare. One classic example of a product produced with the assistance of such superhumans was the Apple Macintosh. This relatively simple system employed a couple of superhumans, but also a dedicated designer (Jef Raskin). Systems are now much more complex than the Apple Macintosh, and the knowledge required on both sides of the developer/designer coin is too great to ever be able to assume that you will find a team member with excellence in both areas, especially considering that finding such superhumans was rare even at the time the Macintosh was developed in the early 1980s
. 

Consider the hierarchical filesystem, the storage foundation for many modern systems. It is logically structured and makes good sense to developers, but users are often confused by it; they are forced to think in unreasonable ways that developers consider perfectly reasonable. If a user is familiar with it, it is because they have painstakingly learned to deal with it. Raskin (2000) questions its use because users are forced to provide names for files they create on the spot but do not remember their names when they need to retrieve them. He provides an alternative that is much more natural, but notes that users may eventually be so conditioned in using the nonsensical hierarchical filesystem that they will not consider trying better metaphors. This interface is acceptable because developers cannot imagine anyone not being comfortable with using it. My personal experience with the Palm PDA, which abandons hierarchical filesystems, is incredibly simple largely due to the fact that I do not have to deal with filesystems.

[image: image1.png]Implementation
Model reflects
technology

Worse Better
" Closer to Implementation Closer to Mental ~
Model Model

Represented Models

Mental Model
reflects user's
vision




Figure 1: The implementation model resembles the technology used to implement the functionality. Software must be closer to the user's mental model of their task (Cooper, 2003).

Another reason that it is inappropriate for developers to design the user interface is that there is a clear conflict of interest – the developers will design user interfaces that make their lives easier because the interesting challenge is in the functionality, not the user interface. This is not meant as an attempt to discredit developers; rather, it describes what developers do best. Consider the “undo” command, which renders most confirmation dialog boxes obsolete. This extends a natural benefit to the user – they can experiment freely without feeling that the weight of the world is resting on their shoulders if they give consent to an ominous confirmation dialog box. The “undo” command is a known entity, but at the same time quite clearly a challenge to implement. It is certainly more difficult to implement than a confirmation dialog box. This problem has received some attention in commercial software quite recently but is nonetheless still not an axiom of software design and my contention is that this is because of the inconvenience it presents to developers and the lack of perceived importance of such a feature.

c. Solution: Interaction Design

The field of interaction design offers a mediating solution to these problems. It addresses both of the identified deficiencies of the usability testing approach by using suitably trained people to go beyond the user interface and design a user’s interaction with the product. In this approach, the interface becomes only a flat surface with which the user communicates and is just one piece of the larger interaction design. Through its employment, it is possible to build a user interaction experience that is pleasurable and natural to the user and that allows them to achieve many different goals, both task-related and not. From the interaction design perspective, usability is not enough because pleasurable software must be beyond usable – it must support a user in reaching his or her goals.

4. Interaction Design

Interaction design is relatively very new. It was preceded by usability engineering and was born when independent factions began to recognize that something was missing in the usability engineering practice. There are presently two major contributors to this field, and this discussion will focus on their work. These contributors are Alan Cooper and the team of Larry Constantine & Lucy Lockwood. Cooper coined the term “interaction design”, while Constantine/Lockwood use “usage-centered design” to describe their work. However, both are now considered part of the larger field of interaction design.
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Figure 2: This switch panel is very usable, but is it designed for the user? Software often exhibits interfaces with dangerous controls mixed indiscriminately with safe controls (Cooper, 2003).
a. Design Philosophy

The design philosophies of Cooper and Constantine/Lockwood share a common belief: user goals are the reason for building the software and should be given paramount consideration in its design. Cooper (2003) identifies many end-user goals: experience, end and life. Experience goals affect the user’s mood, self-esteem and effectiveness while using the software. The “undo” example given earlier affects experience goals – confirmation dialog boxes make the user feel silly and assume that the user will make mistakes. There is nothing wrong with making mistakes, but the software should not treat the user as someone who is expected to make mistakes. Rather, a user should be treated as someone who does not usually make mistakes, but is given a way to back out if they want to undo something they have done. These types of goals will never come out in requirements gathering discussions with the user because it is not seen as an appropriate software requirement to support a user’s mood and self-esteem. End goals describe what a user hopes to achieve when they take an initiative to do something. For example, when a user opens a web browser and navigates to a search engine, she has an end goal in mind. These are the types of goals that we are usually most familiar with because they involve software functionality. Life goals are more abstract goals that the user hopes to achieve above and beyond the software they use. For example, the user may want to do the best job possible in everything that he does. These goals explain why a user has his end goals, and they generate incredible loyalty to a product if they are met. 

The combination of experience and end goals is important. Software engineers are most familiar with allowing a user to achieve end goals, but the introduction of experience goals allows end goals to be met while feeling competent and confident and without making mistakes. Cooper de-emphasizes non-user goals, but recognizes them as factors in decision-making. Non-user goals come from customers (the things they want for the user), the larger organization (money, resources) and from technical standards (minimize memory use, use the newest technology). In short, Cooper says that these goals should be addressed, but not at the expense of the user.

Cooper (1999, 2003) also argues that specialized interaction designers should be employed. These people should be “right-brain thinkers” who more closely resemble the user when working in their context. They cannot, however, be people who are ignorant of engineering practices. This has been a pitfall of traditional “HCI professionals” and also of graphic designers, who constantly take a “try-this-and-see” approach without having any recognition of what is involved in changing the software so frequently. Interaction designers must also be able to present interaction features to engineers and back it up with why it makes sense to have the software behave in that way. Engineers do not respect “coolness”, which is sometimes the only reason given for an interface feature to be utilized. Also, interaction designers override users in making design decisions because, presented with alternatives, users will often not pick the one that is easiest to use. (Cooper, 2003).

Constantine/Lockwood (1999) take a more familiar approach in that they model “tasks” using “essential use cases”. This adaptation of the traditional use case solves many of their problems associated with scenarios and use cases by being so abstract as to not imply too much about the interface before it is constructed. The latter is their criticism of use cases – before you have designed the interface, you are already presuming some of its characteristics. For example, a traditional use case for an ATM might consist of a user inserting a bank card, the system reading the magnetic stripe on the card and requesting the PIN, and the user entering the PIN, and so on. At this point, you have already decided you will be using magnetic-stripe bank cards and PIN numbers before you have even decided on those characteristics. In the case of the “undo” example, such functionality may have been implicitly included or excluded at this point. The essential use case would increase the abstraction and the previous example would talk in terms of identifying yourself and verifying identity, rather than presuming what tools you would meet those requirements with.

Once these essential use cases have been created, they are organized into hierarchical use case maps where a larger use-case is decomposed into smaller use-cases in a manner similar to the top-down functional decomposition sometimes used by software engineers to design software modules. Constantine/Lockwood do not try and reinvent the wheel; they borrow a lot from Ivar Jacobson’s work on use cases and use it where appropriate. They also use the familiar object-oriented notions of specialization, extension composition and add the concept of “affinity” to illustrate similarity between use cases to enable consistency in behavior. “Focal use cases” are identified, which are the most critical use cases and form the basis for organization of the user interface. Finally, interaction paths are modeled through the use of navigation maps, which model interaction context transitions, path lengths, and permit inspection of the interaction design.

Clearly, the philosophies of Cooper and Constantine/Lockwood share strong similarities and strong differences. Constantine/Lockwood’s approach is logical, structured and performed by specially trained engineers, while Cooper’s approach is somewhat whimsical, vague, less structured and must be performed by a new class of interaction designer. More on these differences will be discussed in the Issues section.

b. Modeling Users

Both contributors assert that it is very important to model users. Modeling users allows you to understand their needs, their perception and how they are likely to behave in an interaction. Cooper (2003) calls his user models “personas”. Personas are “clusters of related usage patterns observed across individuals in similar roles” (Cooper, 2003, p.59) and are based on the same approach used by marketers to sell products to specific groups of people – they can’t possibly create a unique product for every single person, nor can they create a single product that fulfils everyone’s needs. So, they build a model of the person that they are going to market their product to, and build the product based on that model. Personas are similar in that they are well-defined and can be consulted regarding what is appropriate to fulfill their goals. In addition to such critical details, non-critical details are also included in order to give the persona a human side. It is important to recognize that personas are not stereotypes. Stereotypes are oversimplified, inaccurate and based on insufficient detail. Personas are archetypes and are actively researched and constructed. The central idea is that goals motivate usage patterns, which can be grouped into personas. Personas have a mental model of how their tasks are performed, and the software being created should be as compatible with this mental model as possible.

Constantine/Lockwood (1999) use a “role model” approach. Their methods are use case-centered, but they clarify that they do not use the word “actor” to describe a user of a system – the role is what is important, not the person playing that role. Roles consist of characteristics such as needs, interests, expectations, behaviors and responsibilities and are constructed by asking carefully crafted questions to users or available informants. They suggest starting with a particular user role (such as a particular individual) in mind and then generalizing to create the more abstract role that encompasses as many similar roles as possible. “Focal roles” are recognized as the most vital roles based on some criterion (risk, financial, etc.) and are always considered when an interface modification takes place.

Both contributors suggest that the use of user models creates empathy for the user on the part of the developers. They are no longer writing for a stick figure, but a real person with a visible personality. Constantine/Lockwood (1999) advocate the use of “gedanken” experiments by the developers, which is a method of putting yourself in the user’s shoes where unprecedented situations are anticipated. Cooper (2003) advocates providing the abstract user models with a face and fictional back-story to make them more human to developers. Either type of user model is detailed enough to be a reference for design decisions; rather than frequently involving the users in the design, once the models are sufficiently developed it is expected that questions can be asked of a user model (i.e. is this the best approach for this persona?)

Both of these approaches to user modeling resolve a number of important design problems. The first is that of “self-referential design”, which bases design decisions on what the person building it would want. The second is the “design edge case”, where an interaction sequence may or may not occur, and it is unclear whether the outcome should be designed or simply programmed. A user model can determine whether a user would ever (or often) meet with that outcome. Finally, the problem of the “elastic user” is also solved, where the user is treated differently depending on what the designer wants to accomplish. For example, consider the situation that a designer sees an easy way to build a wizard-driven procedure for one task, but can’t see an easy way to do the same for a more complex task and leaves a manual procedure in place. The user is treated both as a novice and an expert; the user model allows evaluation of whether or not that is acceptable. Additionally, suppose the user wanted the user interface to be difficult to use
. User modeling would expose this requirement that would otherwise be difficult to reveal – the unchallenged assumption is always the opposite, yet this can be the difference between success and failure of a product.

c. Requirements Definition

With reliable user models defined, creating the interaction requirements is made easier. Interaction requirements are different from the usual software requirements because their main focus is on access to functionality rather than on functionality itself. They will naturally specify certain functionality where it helps the user perform their work, but user interaction with the software is the main focus.

Cooper (2003) suggests starting with problem and vision statements, which describe problems with the current system followed by an abstract (what, not how) vision of which deficiencies will be corrected in the new product. He suggests using brainstorming as a way for project personnel to let go of any ideas they have so that they will not unduly influence the work they are about to do; they have to be brought out so that they can be let go. He then suggests identifying each persona’s expectations of the product. The mental model of the user should be determined so that it can be reflected in the interaction design. This includes attention to expected behaviors and user attitudes, aspirations and a variety of cognitive factors. Context scenarios are then created to analyze how the product will be used in its intended environment. For example, what is the interaction with other products? Is the persona frequently interrupted? How much complexity can this persona tolerate? Will it be used for extended amounts of time? These are all questions which have an effect on the user’s experience. Cooper suggests pretending that “the interface is magic” (Cooper, 1999, p.82): pretend that anything is possible and then imagine the simplest interaction that could accomplish what is required. Finally, the data, functional and contextual needs of the user should be documented.

Constantine/Lockwood (1999) jump straight to contextual analysis of the product being built. They suggest going to the intended environment and observing usage, talking to certain employees in context and surveying random samples of other employees with pre-defined inquiries. The responses to the inquiries are sorted and categorized to highlight the most serious shortcomings of the existing system. Consistent with Cooper, one of the key areas to focus on is effectively extending human capabilities with software. Computers are good at remembering, so the software should harness this characteristic to work with human vagueness wherever possible. For example, a person may remember the first 3 digits of someone else’s phone number, their first name and the department they work in, so an electronic directory should collaborate with such human characteristics but must never be more difficult to use than the existing system. The latter is a paramount concern of both Cooper and Constantine/Lockwood. Constantine/Lockwood (1999) advocate using paper prototypes in the early stages of experimenting with screen layout requirements. Because they are not on a computer screen, such prototypes automatically imply that what the audience sees is not what they will get. The confusion over whether what you see in the prototype is what you will get in the final product (Dorfman, 2001, p.464) is implicitly answered. Much of the remainder parallels Cooper, with added formality.
At this point in either approach, you will have requirements suitable for proceeding to the interaction design phase and usability testing will verify and validate these requirements.

d. Validation and Verification of Design: Usability Testing

Validation and verification of the interaction design is where the traditional role of usability testing is useful, more so for verification. Much of the validation work is done automatically through use of the knowledge possessed by the interaction designer; their knowledge steers them away from invalid designs (Cooper, 1999). Constantine/Lockwood (1999) describe usability inspections. These types of validation are decidedly different from the validation performed on software function in a software development lifecycle, but this is because we are dealing with human factors and not machine factors

Having an interaction design means that there is a well thought-out design that can be tested, rather than holding our breath and hoping that usability testing does not turn up any serious interaction problems. As stated earlier, it is unlikely that interaction problems would be visible –the status quo combined with a code of silence (embarrassment, self-esteem and not wanting to look stupid) about non-functional issues means that such problems would be revealed only in unhappy customers and lower employee happiness and productivity. It is therefore refreshing that we have validation and verification on the interaction component in a way that resembles as closely as possible (design, build, test) that performed in a sound lifecycle.

The current method of usability testing has the developers designing the interface and the interface being tested later in the lifecycle to reveal and fix any usability problems. If developers design the interface, this is the only way to do usability testing because you can’t test with users until there is something to show them. But, the preceding pages have presented a way to design interaction up-front and the existing field of advanced usability testing can be used to measure user effectiveness against expectations and other design approaches. A discussion of the established field of usability testing is beyond the scope of this paper. However, for some excellent references I point to the work of Nielsen (1993, 2000) and Raskin (2000).

e. Issues

There are a number of areas of concern that undoubtedly became apparent throughout the preceding discussion. I will address the issues that most appealed to me in my research of the major offerings.

The most apparent issue is that Cooper’s methods will be difficult to integrate with engineering practices. He clearly does not approve of using engineering methods in interaction design and believes that every interaction design project is unique. There is therefore no room for metrics or reuse. His work is devoid of formal models that are typically found in software engineering. This begs a question: how do the interaction designers communicate with the software engineers? If they will not be engineers and have no formal models, how will software functionality be coordinated between the interface and the underlying software architecture? The answer is that interaction design has not yet been applied to larger software projects and has therefore not yet needed to answer this question. There is also a problem in testing usability against informal goals. Usability engineering utilizes metrics to measure interface effectiveness against pre-established metrics goals. Experience and end goals may reasonably be tested in small projects without metrics, but how do you properly evaluate life goals? My opinion is that none of the goals are properly testable without the use of metrics. However, this goes back to the disagreement Cooper has with the use of engineering practices in this field; his experience is that engineered approaches to interaction design end up violating the essence of engineering or produce unsatisfying designs.

In contrast, Constantine/Lockwood’s approach is quite clearly compatible with engineering practices. Formal models exist for all of his methods, and his approaches are well documented in a format that is easily adaptable to existing software development. I feel that Cooper’s approach is superior, and that Constantine/Lockwood are evolving usability engineering rather than re-evaluating the status quo. It is therefore frustrating that there is no clear path to integrating Cooper’s practices with software engineering. It would be risky to experiment with his approach on a medium-sized or large project, but I believe that the potential payoff is great, as with most risky endeavors. I expect that his methods will become clearer as the field evolves and his approach is certainly workable for small projects and for embedded software in consumer devices.

As a final comment, this field is one that may entice young women into the software engineering field. The problem of getting women involved in sciences and engineering is well-documented (Teague, 2000) and is often due to the apparent inhuman and non-social image that software development has been labeled with. Interaction design is quite clearly a field that is important to software engineering but also takes a deep interest in the user, how they act and feel and what motivates them. These characteristics describe precisely the opposite of what software development is perceived by this audience to be and could be an exciting introduction to the larger field, where the focus is on people and interaction.

5. Conclusion

The overwhelming popularity of freeform tools such as word processors and spreadsheets for both appropriate and inappropriate use tells us one thing: tools that complement the user’s natural abilities with support that is best provided by computer software will be very successful and will foster user loyalty. By recognizing the positive effects of good human/computer interaction on our end-users and, transitively, to the bottom line (in more ways than one), we will have increased business prospects, happier customers and end-users and the satisfaction of seeing our developed software used to its full potential. To achieve this end, we must give interaction design its rightful emphasis in all stages of development. In addition, we must employ the right people -- people who are trained in designing interaction and are comfortable working with many different people to ensure that those people get a system that will best fit their needs. Their training will take them beyond the user-evaluated prototype because they know better than the user in matters of interaction. In conclusion, usability testing in itself is not enough – it is only part of a larger strategy to produce software that is naturally interacted with and which allows the end-user to meet all of his/her functional and non-functional goals.
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I have chosen this topic because I am interested in the problem of contributing to a positive user experience when a user uses a piece of software. While I recognize that a user experience is not controllable since there are many external influences on any given person’s experience, I think that there are ways to design the interaction between a piece of software and the user such that the user has a much more natural interaction with the product. This goes beyond iterative usability testing of an interface. I do not have any special experience in this topic, but I do always notice the difference between a well-designed interaction and a poorly-designed interaction and am motivated by the positive feelings produced by the former to research the topic further.

The customer should be interested in reading my paper because it deals with a new field of study that will arguably contribute toward a very important business advantage as complex software becomes more critical in everyday life. As manual operations and devices are replaced by digital devices that rely on software, the acceptance of such devices by a user base may depend on natural interaction that does not make the device more difficult to use than the one it is replacing. Such is not frequently the case today.

� A term coined by Norman (2002) describing the mapping of a single interface element to too many different functions


� http://www.theolympian.com/home/specialsections/Viewpoints/20020204/33024.shtml


� http://www.refresher.com/!turnover.html


� http://toastytech.com/guis/guitimeline2.html





� A phenomenon called “anti-usability”: http://www.sapdesignguild.org/community/readers/reader_chi2001_gw.asp





