JENNIFER M. HOCKO

Categorizing the “Badness” of Usability
Problems

Based on even a cursory review of the literature, it is evident that coming up with a
viable method for categorizing the “badness’ of usability problemsis itself
problematic within the usability community. With the exception of the double usability
expertsusedinaVirzi study (pp. 465) and Nielsen’ suse of multipleevaluatorstoyield
“better-than-random agreement” (1994, pp. 50), studies have typically shown that
usability professionals have great difficulty agreeing on the “badness’ of identified
usability problems. In some situations, this disagreement is observed even when
controls are put in place to “increase agreement” (Lesaigle and Biers, pp. 587). Many
discussions of thetopic, such asthosein Catani and Biers (pp. 1335) and Lesaigle and
Biers (pp. 585), offer possible explanations for this disagreement but fail to provide
guidance for rectifying the problem.

This paper describes some of the methods that have been proposed for categorizing
usability problems, based on their “badness.” It also describes how each of the methods
discussed would deal with a specific situation, and presents an argument for using one
of these methods.

Methods for Categorizing Usability Problems

This section describes four methods that can be used to categorize usability problems,
and provides some information about the benefits and limitations of each method.

Method 1: Severity Scales

The most widely used method for categorizing usability problemsis a severity scale.
Typical severity scales consist of 4-5 levels, each described by text and a numeric
value. Asone moves up or down on the scale, the severity of the problem increases or
decreases. The factors taken into account when determining severity levels can
include: perceived importance; frequency; market impact; persistence; criticality;
probability; user impact; priority; and scope (global/local). Because “it is common to
combine all aspects of severity in asingle severity rating as an overall assessment of
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each usability problem” (Nielsen, 1994, pp. 47), it can be confusing for usability
professional sto compare different variations and to make a decision about which scale
to use. This section describes afew variations.

Jakob Nielsen’s “Severity Ratings for Usability Problems”

Nielsen’s proposed severity scaleis shownin Table 1 (1994, pp. 47).

Table1 Severity Ratingsfor Usability Problems

Numeric Textual Description

Value

0

| don't agree that thisis a problem at all

1

Cosmetic problem only: need not be fixed unless extratime is available on
project

Minor usability problem: fixing this should be given low priority

Major usability problem: important to fix, so should be given high priority

Usability catastrophe: imperative to fix this before product can be rel eased

According to Nielsen, his severity ratings are based on three factors: frequency of
occurrence; user impact; and the “persistence of the problem.” One can see from the
textua descriptions that priority isincorporated into the scale, and Nielsen has also
noted that market impact should be “assessed” (1994, pp. 47).

While Nielsen’ s severity scale is no doubt very popular and widely used in the
usability community, this author does not consider his scale easy to use. There aretwo
reasons for this opinion. First, Nielsen does not provide enough guidance about which
problems should fall into each category nor does he define ambiguous terms. For
example, what is a“minor problem”? What qualifies as a“usability catastrophe”
versus a“major usability problem?’ Jeffries astutely notes that “add[ing] a prose
description to anumerical judgement” isan important part of assisting usability
professional swho must select arating (pp. 289), but Nielsen’ sseverity scaleillustrates
that the content of the descriptions is &l so important. The second problem is that one
cannot see how Nielsen incorporates frequency, user impact, persistence, and
(possibly) market impact into the scale, nor what quantitative data (if any) he
considers. For example, what frequency valueis necessary to assign a usability
problem a severity rating of 2? Furthermore, how do these three factors interact one
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another? For example, does frequency have a greater weight than persistence? Given
all these unanswered questions, it isnot surprising that different usability professionals
ratethe same set of problemsdifferently and that multiple evaluatorsare recommended
for reliable categorizations (Nielsen, 1994, pp. 61). This scale (and many like it) rely
heavily on the subjective judgement of the usability professional who assigns the
rating.

Strict Calculations of Criticality, Probability, and Frequency

Rubin defined “criticality” as “the combination of the severity of a problem and the
probability that the problem will occur” (Maaney, pp. 11). Categorizing usability
problems based on criticality appears to reduce the amount of subjectivity inherentin
severity scaes like Nielsen's by combining the severity rating with a calculable,
guantitative value. Criticality has been calculated by each of the following formulas
(from Malaney, pp. 12 and Gunther, respectively):

Criticality = Severity + Probability of Occurrence, where the

Probabi ity of Cccurrence = Percentage of total users that will be
af fected by the problem* Probability that a user fromthe affected
group wi Il experience the problem

Criticality = (Frequency Ranking * Severity Ranking) / 2

Unfortunately, Malaney’ s formula seems daunting and time consuming, given that
multiple variables require calculation. Table 2 illustrates how Giinther’s more modest
formulafor calculating criticality can improve Nielsen's severity ratings by removing
some of the ambiguity:

Table 2 Chart for “ Prioritizing Problems Found”

Severity catastrophic major minor cosmetic not a
problem problem problem problem problem
Frequency > 90% 51-89% 11-50% 1-10% <1%
Criticality Score 4 3 2 1 0
Fix Priority Imperative High Low - --

Brooks described a scale (shown in Table 3) proposed by Lewiset al. in 1990, which
relies solely on frequency data to categorize usability problems (pp. 269-270):
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Table 3 Severity Scale for Usability Problems

Numeric  Textual Description

Value
0 No users would have problems
1 Few users would have problems
2 More than half of the users have problems
3 Most users have problems

TheLewis et al. scaeis similarly improved—though in the opposite way—when
subjective severity ratingslike Nielsen’ sare added to the often questionabl e frequency
and/or probability data obtained from small numbers of usability test participants
(Virzi, pp. 463). Given these examples, it woul d appear as though merging quantitative
data and subjective ratings can help stabilize methods that categorize problems using
severity scales.

User and Market Impact

TheLewis et al. scale described above explicitly states how many users must
experience ausability problem for it to be categorized at a certain level of severity, but
does not indicate what to do about the impact the problem may have on theuser. In a
later study, Lewisseemsto have recognized this, and states that “ different participants
might experience the same problem but might not experience the same impact” (pp.
371). He goes on to suggest that the “best strategy is to consider problem frequency
and impact simultaneously to determine which problems are most important to correct
rather than establishing a cutoff rule such as ‘fix every problem that appears two or
moretimes.” (Lewis, pp. 377). He also recognizes that he must indicate how usability
professional s should judge user impact and providesfour levelsof classification based
on “behavioral definitions’ (Lewis, pp. 370). Thesebehavioral definitionsincludedata
such aswhether tasks were compl eted (and compl eted as expected), whether assistance
was used, how often the problem was encountered, how long it took to recover, and
whether the path to task completion was the most efficient (Lewis, pp. 370).

Other severity scales, such asthe one proposed by Rubin (shownin Table 4), take user
impact into account by incorporating this factor into their textual descriptions of each
category (Andre, pp. 131; Malaney, pp. 11).
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Table 4 Rubin’s Severity Rankings

Severity Severity Severity Definition
Ranking Description
1 Unusable Thetester isnot ableto or will not use a particular part of the product because
of the way that the product has been designed and implemented.
2 Severe The user will probably use or attempt to use the product here, but will be
severely limited in his or her ability to do so.
3 Moderate The user will be unable to use the product in most cases, but will have to
undertake some moderate effort in getting around the problem.
4 Irritant The problem occurs only intermittently, can be circumvented easily, or is

dependent on a standard that is outside the product’ s boundaries.

Closely tied to the concept of user impact is market impact, or theimpact that releasing
aproduct with usability problemswill have in terms of: complaint levels (Brooks, pp.
270); “ profit, revenue, or expenses’ (Wilson, 1999); “probability of loss of critical
data” (Wilson, 1999), and so on. As previously stated, Nielsen also believed that
market impact should be considered (1994, pp. 47). Brooks, however, isthe only one
who provides any suggestion about how market impact (specifically, complaint levels)
can be considered when she states that “ user tests need to be correlated against market
data’ (pp. 270).

Overall, the fundamental limitation of the “ severity scales’ methodsis two-fold: there
is no single method that incorporates all the factors that must be considered to
accurately categorize usability problems; and there is not enough standardization and
guidance about how usability professionals should relate quantitative data to
subjective ratings and descriptions.

Method 2: Affinity Diagrams

Affinity diagramming is a completely different technique for categorizing usability
problems. In affinity diagramming, each usability problem that has been uncovered
during a usability test iswritten on acard or Post-1t note. A usability professional or
other facilitator then leads a cross-functional team asthey collaboratively organize the
usability problemsinto categories (Gaffney; Wilson, 1997). Affinity diagramming not
only requires verbal participation, but also encourages every member of the team be
physically involved by moving the pieces of paper (Stephen). The categories of
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problems that eventually emerge are based on the team’ s understanding of the
problems, and the way they perceive the rel ationships between those problems
(McQuaid and Bishop, pp. 2). Once established, problem categories are reviewed to
see if they can (and should) be consolidated or further divided (Gaffney). Once the
categories are agreed upon, the team collectively names them and assigns priorities to
them (McQuaid and Bishop, pp. 3; Wilson, 1997).

Affinity diagramming as atechnique is beneficial for several reasons. First, the
categories and priorities that result from this activity represent the communications
and contributions of an entire development team (Nielsen, 1993; Stephen). Having
everyoneinvolved inthis creative and decision-making process may makeit easier for
usability professionalsto ask for changes that would improve the product’ s usability
(Gaffney). Second, because affinity diagrammingisessentially aguided brainstorming
activity, it “enables [team members] to see patternsin the problems” and “envision
solutions...to whole categories of problems’ that might not have been considered
otherwise (McQuaid and Bishop, pp. 2). Similarly, affinity diagramming can help
revea previously unknown requirements for the design of the product interface
(Hackos and Redish, pp. 331). Third, affinity diagramming is a method that reduces a
seemingly impossible task to one that is manageable. When thereisalong list of
problems, usability professionals (and others) may feel overwhelmed and not know
whereto begin. The simple act of transferring the problems from long lists to small
pieces of paper appears to be helpful from a psychological standpoint (Gaffney;
McQuaid and Bishop, pp. 2).

Affinity diagramming has limitations that are typical to most group activities. For
example, thismethod requiresthat an alert facilitator keep the activity on track, ensure
that certain individuals do not control the situation while others remain silent, and so
on. For cross-functional teams consisting of more than 8 people, affinity diagramming
may also present some logistical difficulties (Gaffney).

Method 3: Cost-Benefit Analysis

A cost-benefit analysisis a“ technique used to determine the feasibility of a project or
plan by quantifying its costs and benefits’ (InvestorWords.com). A cost-benefit
anaysis can be done in anumber of ways depending on how the terms “cost” and
“benefit” are defined, which costs and benefits are considered, and the quantitative
measurements that an organization’ s decision makers use to determine acceptable
return on investment (Solution Matrix Ltd.). For usability problems, the “costs” are
typically the monetary resourcesthat must be expended by the company producing the
product to fix the problem, and the “ benefits” are those “userswill experienceif the
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problemsarefixed.” Theresult of acost-benefit analysisis acategorization of usability
problemsinto a high cost/low cost and high benefit/low benefit matrix (McQuaid and
Bishop, pp. 3).

One advantage of performing a cost-benefit analysisisthat it provides a consistent
structure by which development teams (including usability professional s) can examine
the importance of a particular usability problem (McQuaid and Bishop, pp. 3). Other
methods allude to the fact that priority must be determined, but fail to supply any
guidance in terms of criteria. A cost-benefit analysis also requires that user impact be
taken into account, as well as explicitly calculated from data obtained during a
usability test (Wilson, 1997). Another important benefit of using a cost-benefit
analysisto categorize and prioritize usability problemsisthat it organizesthe datainto
aformthat is easy for managers and decision makers to understand. It assists usability
professionalsin justifying their recommendations and “ building a strong, successful
business case” for usability improvements (Solution Matrix Ltd.).

The primary disadvantage of performing a cost-benefit analysisis aso one of its
primary benefits; namely, the use of quantitative measures. First, to determine the
benefit (also referred to as“impact”) that a usability change will ultimately have on
users, usability professionas must first have “collect[ed] quantitative measures, like
time to complete atask, time spent in errors, and number of errors’ during a usability
test (versussomeother possibly cheaper and quicker usability method). They must aso
expend time and energy analyzing that data (Wilson, 1997). Additionally, it seems as
though an accurate determination of benefit requires a usability test of an alternative
design (to obtain quantitative data that can be compared to data obtained from the
original). Second, the cost-benefit analysis may also present problems when the
criteriafor making business decisionsis not well established or isinconsistent within
an organization. It may be that different decision makers are used to making
judgements based on their (possibly experienced) opinions rather than on a set of
standard quantitative measures. I n other words, it may still bedifficult to get consensus
on what changes should be made when a cost-benefit analysis is presented.

Method 4: User Action Framework (UAF)

Andre et al. recognized the need for a categorization scheme that would “minimize
individual differencesin reporting by providing practitioners with a standard process’
(pp- 1). Building on earlier, similar taxonomies that had good points but remained
somewhat problematic, they developed the User Action Framework (UAF) (Andre et
al. pp. 2). The UAF is described by its creator as “a theory-based,
interaction-style-independent structured knowledge base of usability issues and
concepts’ (Andre, pp. 157). Essentially, the UAF isadecision tree containing various
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usability categories and subcategories, which usability professionals “traverse” to
determine a problem’ s proper category (Andre et al., pp. 1). The categories and
subcategories available in the UAF knowledge base are “comprised of usability
concepts, issues, and guidelines’ (Thompson, pp. 59) and include those that deal with
time, tasks, objects, and user interaction (Andre et d., pp. 2-3). In early studies, the
UAF appears to yield more consistent problem categorizations by usability
professionals than other methods, and any remaining variations are attributed to
differences in the interpretations of problem descriptions (Andre, pp. 75).

The UAF isbeneficial method for classifying usability problemsfor several reasons.
First, the UAF does not require any time consuming or difficult statistical calculations;
everything is encapsulated into the knowledge base. Categorizing problemsisas
simple and painless as using a decision tree. Second, the UAF allows usability
professionasto traverse different pathsyet converge on the same, final categorization
of the problem (Andre, pp. 76). This eliminates some of the individual differencesin
problem categorization but still takes into account the experienced judgements of
usability professionals. Third, softwaretoolscould be built around the UAF that would
allow for the automation of decision tree traversals, further reducing the time it would
take to categorize problems.

There does not appear to be literature in which the categories and subcategories that
comprise the UAF are explicitly listed. For example, does the UAF take into account
problem frequency, user impact, and so on? How are these factors considered and
weighted? Perhaps the creators of the UAF are purposefully guarding thisinformation
(for competitive reasons), but without it, the overall comprehensiveness of the UAF
cannot be thoroughly evauated. However, even if one assumes that the UAF
knowledge base is inadequate, it seems likely that usability professional s could
contribute to it, possibly improving an already promising categorization method.

Method Application

Two of the five participants in a usability test have a problem that causes them to be
unable to complete a task. The other three don’t have the problem.

The situation described above provides two pieces of information: frequency (that is,
how many participants had a problem) and user impact (that is, the problem resulted
in users being unable to complete atask). Using Nielsen's “ Severity Ratings for
Usability Problems” (shown in Table 1) to categorize this problem presents some
difficulty, but is far from worthless. Although not explicitly stated in the textual
descriptions, the user not being able complete the task seemstoindicateat |east amajor
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usability problem (level 3). Becausetheimportance of thetask to the overall use of the
product and to the user is not described, however, it is not immediately clear whether
or not the problem should be promoted to level 4. Given that only 2 out of 5 users
experienced the problem, it is likely that usability professionals would be more
inclined to leave the problem at level 3.

In theory, Ginther’s chart (shown in Table 2) takes some of the guesswork out of
Nielsen’s method by adding a criticality score. Unfortunately, it failsin practice. A
calculation of frequency for this scenario indicates that 40% of users experienced the
problem. If used alone, this frequency factor would cause the problem to be
categorized as minor (level 2). Glunther provides no information about how to get a
“frequency ranking” from the percentage, so one isleft to guess by the chart that this
would probably be equivalent to afrequency ranking of 3. When severity (level 3) is
added, the criticality score becomes (3*3) / 2 = 4.5, avalue far enough off the chart to
promote the problem to “ catastrophic.”

Note: The next set of categorization methods add some confusion because they
reverse the meaning of the numeric values. While Nielsen and Ginther use a
high number for more severe problems, Lewis and Rubin use alow number.

The Lewiset al. “ Severity Scale for Usability Problems” (shown in Table 3) makesit
easy to categorize this problem (as level 1, few users have problems), but the
categorization seemspointless. If Lewis behavioral definitions are added, the problem
isstill categorized asalevel 1 (“scenariofailure”) problem, but ismorehelpful because
it indicates the user impact. The scenario failure category is defined as onein which
“the problem caused the participant to fail to complete a scenario by either requiring
assistance to recover from the problem or producing an incorrect output” (Lewis, pp.
370; emphasis added). Note that this definition (as well asLewis' other behavioral
definitions) allude to “the” participant, and provide no indication as to whether the
number of users experiencing a problem isafactor in its categorization. Perhaps the
number of users who experienced the problem isirrelevant, given that it was a“ show
stopper” for at least one (who in a usability test might represent some portion of the
total user population). The use of Rubin’s* Severity Rankings” (shownin Table 4) is
identical to Lewis' later version for this case; because “the” user could not complete
the task, the severity ranking would belevel 1: Unusable.

To determine the market impact as suggested by Brooks, a usability professional
would need access to market data that indicated how many complaints their
organization received about the product and problem in question. If the 5 participants
used in the test were truly representative of alarger user population, one could expect
that 40% of all userswould experience a problem that prevented them from completing
atask, and are likely to complain about this product. From a business perspective, the
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possibility of having 40% of users unhappy with the product would seem
unsatisfactory. The problem would ideally be assigned a priority that is high enough to
be fixed before the product’ s release.

Thereis not enough information provided in the situation description to be able to
conduct an affinity anaysis or a cost-benefit analysis, and it is unknown as to how the
User Action Framework (UAF) would categorize the problem.

An Argument for Using an Integrated Categorization

Method

Each of the categorization methods described in this paper have strengths and
weaknesses. None appear to be complete in terms of the factors they consider nor in
terms of how they make use of the quantitative data obtained from a usability test.
Given these problems, this author is of the opinion that a categorization method that
incorporates as many strengths of the available methods as possible and is as easy for
usability professionals to use would be the best choice.

Although thereis currently no way to tell which factors areincorporated into the User
Action Framework (UAF) nor how they are qualified, the UAF seemsto be the
strongest method in terms of both its comprehensiveness and ease of use. The
integrated categori zation method described in McQuaid and Bishop also appearsto be
asound method. Although they only divide their method into two steps: “categorizing
the problems” using affinity diagramming and “prioritizing the problems’ using a
cost-benefit analysis, McQuaid and Bishop are actually doing more than merging two
methods (pp. 2-3). Their descriptions of performing these stepsillustrate that other
factors, including user impact (“how important it isto fix the categoriesfrom theusers’
perspective”), market impact (“ how much time, effort, and cost the client must expend
to fix the problem™) (pp. 3), problem scope (pp. 1), and priority are aso considered.

Conclusion

10

Although disagreement within a particular field of study can be beneficial and
stimulating, the categorization of problems based on their “badness’ isa serious
impediment for usability professionals. If problems are to be properly considered,
usability test reports must be organized in a fashion that includes a statement about
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their effect. As Jeffries indicates, “making an explicit severity assessment...help[ ]
developers prioritize changes under typical time-constrained conditions,” and“...helps
the evaluators assess whether the proposed solution is consistent with the size of the
problem it solves” (pp. 286). Having a “clear definition of severity and rating
categories” would also give more credibility to our usability test reports, erasing any
misconception that problem severity is based solely on subjective judgements (Catani
and Biers, pp. 1335). Additionally, having a standard method by which all usability
professional s categorize problemswould “ allow [for] comparisons between theresults
of different inspection methods” and perhaps advance (or change the direction of) the
usability profession (Desurvire, pp. 197). Until usability professionals converge not
only on the method used but also on the criteria used to assign usability problemsto a
particular category, thisdilemmawill continue to plague our profession and hinder our
otherwise valuable work.
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