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ABSTRACT Several published sets of usability heuristics were compared with a database of existing usability problems drawn from a variety of projects in order to determine what heuristics best explain actual usability problems. Based on a factor analysis of the explanations as well as an analysis of the heuristics providing the broadest explanatory coverage of the problems, a new set of nine heuristics were derived: visibility of system status, match between system and the real world, user control and freedom, consistency and standards, error prevention, recognition rather than recall, flexibility and efficiency of use, aesthetic and minimalist design, and helping users recognize, diagnose, and recover from errors. Keywords:
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would be insufficient to hand different groups of usability specialists different lists of heuristics and let them have a go at a sample interface: it would be impossible for the evaluators to wipe their minds of the additional usability knowledge they hopefully had, so each evaluator would in reality apply certain heuristics from the sets he or she was supposed not to use. Instead of finding the “winner” among the existing sets of heuristics, the present study aims at synthesizing a new set of usability heuristics that is as good as possible at explaining the usability problems that occur in real systems. As a seed for this effort, I collected the seven sets of usability heuristics listed in the appendix. As can be seen from the appendix, these sets are very different in scope and nature, and they were indeed selected from the many available lists with the goal of including a wide variety of perspectives on usability.
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user interfaces to find their usability problems. Basically, a set of evaluators inspects the interface with respect to a small set of fairly broad usability principles, which are referred to as the “heuristics.” The original set of usability heuristics used for several early studies was developed with the main goal of making the method easy to teach [12], since it is an important aspect of discount usability engineering that the methods can be widely used and are easy to transfer to new organizations.
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In recent years, heuristic evaluation has seen steadily more widespread use, and many users of the method have developed their own sets of heuristics. Also, the user interface literature abounds with lists of general usability principles, even though they are not always explicitly intended for use in heuristic evaluation. Given the many available lists of usability heuristics, it is an open question to what extent one list is better than another and how one could construct an optimal list of usability heuristics. The relative merits of the various lists can only be determined by a shoot-out type comparative test, which is beyond the scope of the present study. Note that it Permission granted
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RATING THE USABILITY



EXPLANATIONS



used to explain a database of 249 usability problems collected by the author from 11 earlier projects. Of these 11 projects, 7 were evaluated with heuristic evaluation and 4 with user testing; 4 were evaluated at an early stage of their development lifecycle and 7 were evaluated at a late stage; and 2 had character-based interfaces, 6 had graphical user interfaces, and 3 had telephone-operated interfaces. Each of the 101 usability heuristics was rated for how well it explained each of the 249 usability problems, using the following rating scale:
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O = does not explain the problem at all 1 = may superficially address some aspect of the problem 2 = explains a small part of the problem, but there are major aspects of the problem that are not explained 3 = explains a major part of the problem, but there are some aspects of the problem that are not explained 4 = fairly complete explanation of why this is a usability problem, but there is still more to the problem than is explained by the heuristic 5 = complete explanation of why this is a problem There is some degree of subjectivity in this kind of rating, so one should not rely on fine distinctions or details in the resulting data. Jeffries [6] found that three usability specialists only had full agreement on about two-thirds of the items in a simple classification of usability problems, and the present rating scale surely also has less than perfect reliabil-
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reasons: First, three of the sets were not originally intended for heuristic evaluation (the Star set was intended for interface design, Poison and Lewis’ set was limited to improving “guessability, ” and Carroll and Rosson’s set was intended for claims analysis) and these three sets do indeed achieve lower scores than the others. Second, the database of usability problems includes many problems from character-based interfaces and telephone-operated interfaces, which may not be a strength of the Macintosh and SunSoft heuristics since they were probably optimized for graphical user interfaces. Finally, the original set of heuristics no doubt has an advantage since a large part of the database comes from interfaces that were studied as part of the original heuristic evaluation project. petition
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Factor 7: Flexibility and efficiency of use GI 4 Accelerators should be provided A7 Shortcuts: Accelerators to speed up dialogue B8 User tailorability to speed up frequent actions F6 User control: allow user to initiate/control actions G12 System should be efficient to use G17 User interface should be customizable Cl 9 Ability to re-order or cancel tasks G21 Keyboard core functions should be supported GI 1 Physical interaction with system feels natural
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It is often noted that a very large proportion of the usability problems found by heuristic evaluation tends to be minor problems [7]. This preponderance of minor problems is seen as a drawback by many [2], even though it is still possible to focus on the serious problems by using a severity rating method [8] [11 ] to prioritize the list of usability problems found by a heuristic evaluation of a given interface. In any case, it is probably desirable to increase the proportion of serious usability problems found by heuristic evaluation.
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Table 1 The ten heuristics that achieve the widest coverage with respect to explaining usability problems. The top list are heuristics to explain the complete database of 249 usability problems and the bottom list are heuristics to explain the 82 serious usability problems. For each heuristic, the jirst percentage indicates the proportion of problems it explains (that have not already been explained by a higher-ranked heuristic), and the second percentage indicates the cumulative proportion of usability problems explained by at least-on~ element of the list of heuristics.
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Instead, we will look at the explanatory coverage that is possible by various combinations of the existing heuristics for which we do have data. Since we have seen that perfection is impossible with a reasonably small set of heuristics, we will consider a usability problem to be “explained” by a set of heuristics if it has achieved an explanation score of at least 3 (“explains a major part of the problem, but there are some aspects of the problem that are not explained”) from at least one of the heuristics in the set. Whh this scoring method, a set of heuristics did not get additional credit for having multiple heuristics that explained a problem. This was done because it is currently an open issue to what extent it is better to have a good match between a usability problem and a single heuristic (meaning that the evaluator has it pegged) or to have a match between the problem and several heuristics (meaning that more aspects of the problem are known). The appendix lists the proportion of usability problems problems
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