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Reliability of Usability Evaluation Methods

Asone of their “three measures for examining an evaluation method,” Hartson, et a.
describe reliability as a measure whereby “results [are] consistent...[and]...
independent of the individual performing the usability evaluation” (pp. 388-389).
Muller, et al. define the following termsin their comparison of usability evaluation
methods, which can be used to further qualify this notion of reliability:

m  Raw yield—the number of unique classes of usability problems that are
uncovered by an evaluation method. (Note that this is different than the total
number of usability problems uncovered.)

m Refined yield—the proportion of severe problems that are uncovered by an
evaluation method (pp. 185).

Thus, if an evaluation method isto be considered reliable, it will consistently produce
good results in terms of both raw and refined yield, regardless of who usesit.

Whilereliability isa“desirable” quality of any evaluation method (Hartson, et al. pp.
396), the research on this topic indicates that some of the most popular evaluation
methodsare actually not very reliable. This paper discussesthisdisappointing fact with
respect to three usability evaluation methods: heuristic evaluations, cognitive
walkthroughs, and usability tests.

Heuristic Evaluations

Jakob Nielsen, the co-inventor of this usability eval uation method, states that heuristic
evaluation “involves having asmall set of evaluator s examine the interface and judge
its compliance with recognized usability principles (the ‘heuristics’)” (2002 a,
emphasis mine). Nielsen explicitly recommends using 3-5 individuals for asingle
heuristic evaluation because he has experienced that “ different people find different
usability problems,” and believes that multiple individuals working alone and then
“aggregating their findings” will increasetheraw yield for thismethod (2002 a). Based
on the results of four experiments, Nielsen and Molich estimated that “ aggregates of
five evaluators...[should] find about two thirds of the usability problems.” Given that
heuristic evaluation is viewed as a*“ discount” usability method, this projection seems
rather impressive (pp. 255). Also encouraging is Nielsen and Molich’sfinding that for
“small-scale interfaces,” the relatively small number of false positives that have
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appeared as a result of using this method are quickly dismissed when evaluators
discusstheir findings (pp. 253-254). Unfortunately, real users of this method estimate
that “20% of the usability problemswould be missed altogether,” and found that
“when professiona eva uators conducted heuristic evaluations, the most likely
outcome was that about half of the problems identified...would be false positives’
(Redish, et al., pp. 886). This contradiction between research and practiceisinteresting
and has important implications for the ultimate useful ness of the heuristic evaluation.
For now, the mixed results indicate that practitioners using this method may or may
not obtain agood raw yield, and that they can expect to expend at least some
unnecessary time and energy processing false positives.

The heuristic evaluation’s ability to produce a useful refined yield is e so highly
suspect. Nielsen’s own 1992 study showed that although “major usability problems
have a higher probability than minor problems of being found in a heuristic
evaluation...more minor problemsare found in absolute numbers’ (pp. 373). Heargues
that this tendency is actually a benefit, because minor problems are often overlooked
in usability tests and because minor problems aso relevant (Nielsen, 2002 b). Given
the inability of evaluatorsto assign consistent severity ratings (Hocko, 2002),
however, it is difficult to determine whether most of the problems identified by this
method should indeed be categorized “minor.” Redish, et al. agree that for heuristic
evaluations, “rating the severity of each problemisamajor difficulty” (pp. 886). Even
if it were possible to determine that heuristic evauations truly identify a greater
number of minor problems, such proof would only make this method’ s refined yield
more problematic. If substantiated, eval uators using heuristic evaluation would be
almost guaranteed overlook severe problems in favor of identifying minor ones.

Cognitive Walkthroughs

During a cognitive walkthrough, an evaluator systematically interacts with a product
or interface using predetermined task scenarios, while attempting to “simulate auser’s
problem-solving process’ (Nielsen 1994, pp. 413; Wharton, et al. 1994, pp. 106). In
contrast to the other eval uation methods this paper describes, the focus of this method
isprimarily on ease of learning and on the application of users' knowledge during
problem-solving activities (Wharton, et al. 1992, pp. 381; 1994, pp. 125). Another
important difference between the cognitive walkthrough and other methodsisthat this
method was specifically designed “to be used by the actual designers and
implementers of the software...,” not just by usability practitioners (Jeffries, et al. pp.
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120). The inventors of this method envision it to be used by individuas or groups of
evaluatorswho work together throughout the entire eval uation process (Wharton, et a.
1992, pp. 381-382).

The raw yield of the cognitive walkthrough is difficult to determine. Wharton, et al.
amply state what this author has found in the existing research: the total number of
problems this method identifies has been reported as high or low, depending upon the
study. They attribute this conflict to “differing applications’ of the cognitive
walkthrough, but surmise from the research that “ there seemsto be a‘magic’ number
of roughly 28 to 43 identified problems’ (1994, pp. 134-135). Even if one assumesthat
these are unique problems, this estimate of raw yield may not be sufficient if an
interface has alarge number of usability problems. The issue of raw yield is further
confused by an earlier work of Wharton, et al., whereby they dismiss problem
identification as an expected outcome of using cognitive walkthroughs:

“ ...the Walkthrough does not identify problems with an interface; it identifies
mismatches between system affordances and user goals...identifying specific

problems...is beyond the scope of the Walkthrough proper, although the data

generated...would be highly relevant to such atask” (1992, pp. 386-387).

Therefore, it is even unclear as to whether this method yields data that can be used to
determineitsreliability in terms of raw yield.

The refined yield of the cognitive walkthrough is just as problematic asits raw yield,
but more definitively so. When compared to the other evaluation methodsdiscussed in
this paper, the cognitive walkthrough identified the most problems that were
considered “minor” by evaluators (Jeffries, et a., pp. 122; Wharton, et al. 1994, pp.
131). Although this method a so found a nearly equal number of major problems
(Jeffries, et d., pp. 122), the ultimate conclusion seems to be that “many of the most
severe problems found...simply could not be identified by...cognitive wa kthroughs”
(Jeffries, et a., pp. 124).

Usability Tests

During auser test, actual users are brought in to interact with a product or interface to
see how well it performs. This method isthe only empirical method currently being
used by alarge number of usability practitioners (Nielsen 1994, pp. 413). Nielsen and
Landauer describe user testing as a method that “...provides insights into the mindset
and working methods of real users” (pp. 206).
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Theuse of this method, whereby observation and direct experience are used to identify
usability problems, seemsto have a positive effect on both raw and refined yield.
Usability testing has been shown toidentify at least twice the number of problem types,
and in some cases, between 4-5 times the total number of problems found using the
other methods described in this paper (Karat, pp. 209-210). Karat emphatically states:
“empirical testing identified the largest number of unique problem areas’ (pp. 210).
Others, like Bailey, et al., indicate that in the few cases when user testing is shown to
identify fewer problems than other methods, it is most likely because these problems
are better focused, or “ directly related to true performance and/or user acceptance
issues’ (pp. 413). Additionally, the focused set of unique usability problems found
through usability testing were typically those usability practitioners deemed to be the
most severe (Karat, pp. 207, 210; Nielsen and Landauer, pp. 208). It seems as though
no method is perfect, however, since Jeffries, et al. concluded that “there were [also]
many serious problems [usability testing] failed to find” (pp. 123).

One Explanation: The Evaluator Effect

Each of the evaluation methods previously described show some variability in their
raw and refined yields, and thusin their overall reliability. One explanation for this
variability is the evaluator effect, afactor whereby evaluators using the same method
fail to discover the same number of unique problems—even problemsthat have the
most impact on the usability of a product or interface (Hertzum, et al. pp. 662-663).
There are two main reasons for the evaluator effect that have been aluded to
throughout this paper but will be elaborated upon here: difference in evaluator
experience and differences in method application.

For an inspection technique like heuristic evaluation, it is fairly obvious that the
heuristicsor “rules of thumb” used may not always map directly to ausability problem
in agiven product or interface. This leaves a gap that must be filled by the eval uator.
How an evaduator fills thisgap is based on their “ skill and experience” (Nielsen 1994,
pp. 413; Nielsen and Landauer, pp. 208), their experience using the technique (Sears
and Hess, pp. 25), and on their “knowledge of general problems and solutions’
(Nielsen and Landauer, pp. 206). In an interesting experiment, Nielsen proved that
“double experts’ (evauators with experience in both usability and the
product/interface domain) found more problems than “ regul ar usability specialists’
(those having only usability experience) and non-usability professionals (1992, pp.
373). Additionally, Nielsen and Molich discovered that “ some people tend to be better
than others even within a given expertise category” (Nielsen and Landauer, pp. 209).
This hasimportant implications not only for the reliability of this method, but also for
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the product or interface being evaluated; the reporting of different problems by
different evaluators can result in “ substantially different revisions’ that may or may
not be improvements (Hertzum, et a. pp. 663). Individual evaluator experience has
also been shown to have an adverse affect on the outcome of aheuristic evaluation, as
“errorsin an expert reviewer’s understanding or assumptions can lead to significant
usability problems remaining undetected” (Gildfind, pp. 76). It isexactly for these
reasons that Niel sen suggests aggregating the results of individual evaluators as part of
any heuristic evaluation: the combined skill, experience, and background knowledge
of the evaluators, aswell astheir shared understanding of how the method should be
applied and how recommendations should be made, yield better results (Nielsen and
Molich, pp. 255).

Both the cognitive walkthrough (Karat, pp. 224) and usability test methods (Hertzum,
et al. pp. 662) also suffer from these problems. In addition, these methods require that
evaluators select specific task scenarios, which isacomplex decision that feeds the
evaluator effect. It has been shown that inexperienced eval uators conducting cognitive
walkthroughs using more detailed task scenarios find different problems than those
using less detailed descriptions (Sears and Hess, pp. 260). And while there are some
guidelinesfor selecting cognitive walkthrough tasks, these may also be open to
interpretation (Wharton, et al. 1992, pp. 383-384). Some of the information provided
to evaluators about how to select tasks for usability tests even attempt to leverage
individual knowledge, perhaps assuming that the team environment dictated by this
method will work (much like Nielsen’ s aggregation of findings) to produce better
results (Dumas and Redish, pp. 162).

Despite attempts to reduce the eval uator effect through group collaboration, the result
of thisinitiative is still uncertain (Karat, pp. 222-224). Tullis, et al. found that
“different teams conducting usability tests of the same site yielded surprisingly
different results’ (pp. 7, emphasis mine), as did Hertzum, et al. (pp. 662), Molich, et
al. (pp 8-9) and Redish, et al. (pp. 886). This makes sense, especially when one
considershow ausability testis conducted. An entire test team (in other words, agroup
of individual evaluators) can not possibly act asthe test administrator, so an individual
test administrator’ s interaction with a participant may be an area where the evaluator
effect comesinto play (Gildfind, pp. 77). Similarly, different individuals acting as the
data recorder may possess different abilities to recognize problems when they occur
during the test (Nielsen and Landauer, pp. 208). Thus, whether evaluators work
independently or in groups, it appears as though the evaluator effect remains.
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Conclusion

For each of the three evaluation methods discussed in this paper, reliability isin some
degree compromised by the eval uator effect. However, for reasons not entirely
understood, some methods appear to manage the evaluator effect better than others.

This author believes that because usability testing produces a high (and focused) raw
yield, aswell as an impressive refined yield, it is areliable evaluation method. The
reliability of heuristic evaluations (both in terms of raw yield and refined yield) is
guestionable and at best, moderate. Last, the ability of the cognitive walkthrough to
overcome the evaluator effect seems extremely low, and thus resultsin alow overall
reliability for this method.
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