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ABSTRACT
Accessibility auditors have to choose a method when evalu-
ating accessibility: expert review (a.k.a. conformance test-
ing), user testing, subjective evaluations, barrier walkthrough
are some possibilities. However, little is known to date about
their relative strengths and weaknesses. Furthermore, what
happened for usability evaluation methods is likely to re-
peat for accessibility: that there is uncertainty about not
only pros and cons of methods, but also about criteria to be
used to compare them and metrics to measure these criteria.

After a quick review and description of methods, the pa-
per illustrates a comparative test of two web accessibility
evaluation methods: conformance testing and barrier walk-
through. The comparison aims at determining merits of
barrier walkthrough, using conformance testing as a control
condition. A comparison framework is outlined, followed by
the description of a laboratory experiment with 12 subjects
(novice accessibility evaluators), and its results. Significant
differences were found in terms of correctness, one of the
several metrics used to compare the methods. Reliability
also appears to be different.

Categories and Subject Descriptors: H. Information
Systems H.5 Information Interfaces and Presentation (I.7)
H.5.2 User Interfaces (D.2.2, H.1.2, I.3.6).

General Terms: Human Factors, Measurement, Reliabil-
ity.

Keywords: Web Accessibility, Accessibility Evaluation Me-
thod, Quality Assessment.

1. INTRODUCTION
Web accessibility can be evaluated by means of different

methods, including standards review, user testing, subjective
assessments and barrier walkthrough [10, 5, 2, 7]; yet little
is known about their properties.

Accessibility evaluation methods (AEMs) can differ in terms
of their effectiveness, efficiency and usefulness, as hinted by
[15, 1, 3]. If proper information about AEMs were avail-
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able, then practitioners (auditors, teams involved in qual-
ity assessment, developers) could: 1) optimize resources ex-
pended in assessing and evaluating accessibility, like time,
effort, skilled people, facilities; 2) aim at predictable and
controllable quality of results produced by AEMs; 3) sup-
port sustainable accessibility processes; and 4) standardize
the content of accessibility reports.

Several studies of usability evaluation methods have shown
that user testing methods may fail in yielding consistent re-
sults when performed by different evaluators [17, 12, 11] and
that inspection-based methods aren’t free of shortcomings
either [19, 22, 4, 9]. Although accessibility and usability are
two different properties, there is no reason to assume that
the kind of uncertainty and mishaps that apply to usabil-
ity evaluation methods should not apply to AEMs as well.
The most likely conclusion is that different AEMs lead to
different kinds of results revealing different levels of qual-
ity, require different levels of resources, and differ for their
applicability.

To date there are few experimental studies on AEMs that
could confirm or contradict these expected properties. The
main purpose of this paper is to describe results of an exper-
iment aimed at comparing quality of two inspection-based
AEMs: standards review (called henceforth conformance re-
view, CR) and barrier walkthrough (BW), the former based
on the Italian requirements for web accessibility [13] and
the latter being a method proposed by the author [2] and
based on heuristics walkthrough [19]. A secondary purpose
is to outline a quality framework for AEMs and to describe
a first benchmark for quality of AEMs.

In [1] the BW method was investigated and some prelim-
inary, non conclusive results were obtained. In this paper
we provide more significant results, based on experimental
data obtained from a more focused and specific experiment.

Results show that with respect to novice evaluators, bar-
rier walkthrough compared to conformance review markedly
improves the number of problems that are correctly de-
tected, as well as the correctness rate; no significant dif-
ference was found for sensitivity, and reliability decreases a
little.

2. ACCESSIBILITY EVALUATION METH-
ODS

Conformance reviews, called also expert, standards, or
guidelines review or manual inspection [10, 21], is the AEM
by far most widely used [6]. It is based on checking if a page
satisfies a checklist of criteria. It is an analytic method,
based on evaluators’ opinions, producing failure modes (in



the form of violated checkpoints) possibly with defects and
solutions.

Conformance reviews are dependent on the chosen check-
list, that range from standards issued by international bod-
ies (like the Web Content Accessibility Guidelines, WCAG,
published by the W3C), to national or state-level guidelines,
to individual organizations guidelines (like those issued by
IBM, SUN or SAP, for example).

Other methods for evaluating accessibility include screen-
ing techniques, informal empirical techniques based on using
a interface in a way that some sensory, motor or cognitive
capabilities of the user are artificially reduced [10]; subjec-
tive assessments, based on a panel of users instructed to ex-
plore and use a given website by themselves, and later report
feedback on what worked for them and what did not; user
testing, based on informal empirical usability tests with dis-
abled people adopting the think-aloud protocol [10, 5]. One
final method is barrier walkthrough, which is discussed below
in Section 2.2.

2.1 Benefits and drawbacks of AEMs
Conformance review generally leads to the following ben-

efits: ability to identify a rather large range of diverse prob-
lems for a diverse audience (albeit this depends on the qual-
ity of the underlying checkpoints). It is relatively cost-
effective, especially when coupled with automatic testing
tools, and is able to identify the defects1 underlying the
checkpoint violations. The drawbacks are that it requires
skillful evaluators, and that it is not likely to distinguish
reliably between important and non important accessibility
problems. See [14, 16, 7, 18] for a controversial list of short-
comings of accessibility guidelines and conformance reviews.

Screening techniques are easy to use, very cheap, but also
very unsystematic. Sometime however such a method is
capable of achieving good levels of sensitivity [16].

The benefits of subjective assessments include its low cost,
and its ability to be performed remotely in space and time.
In addition, participants are able to explore the areas of
the website that most suite them, which is likely to increase
their motivation in using it. However the drawbacks are im-
portant: it is a method that is not systematic, both regard-
ing the pages being tested and the criteria used to evaluate
them. In addition, different users with different experience
and different attitudes will report very different things about
the same page.

Benefits of user testing as an AEM include [15] its capabil-
ity to accurately identify usability problems, that are usually
experienced by real users, and that have catastrophic con-
sequences. The drawbacks include: relatively low efficiency,
inability to highlight the defects, problems may be missed if
predefined scenarios are not well chosen, it will not identify
low-severity problems. In addition, it is rather complicated
to set up a user testing session with disabled participants
(given their requirement in terms of appropriate assistive
technology, including room facilities), and the results of per-
forming user testing is likely to be a set of usability problems
that are general to all the users of the website, rather than
being specific to disabled ones. In other words, the method
is likely to identify a number of true, but irrelevant prob-

1I use the term failure mode to mean the way in which the
interaction fails; the defect is the reason for the failure, its
cause; the effects are the negative consequences of the failure
mode.

lems. Finally, inexperienced test facilitators are likely to
introduce noisy results, and in the worst case even invali-
date the test. See [18] for a discussion on the relationship
between usability and accessibility.

2.2 Barrier Walkthrough
A major difference in the methods just previewed is the

role that context plays during evaluations [3]. While analytic
methods appear to be inexpensive compared to empirical
methods, we hypothesize that their validity and reliability
depend on how context is considered.

The barrier walkthrough method [1, 2] is an accessibility
inspection technique where context of website usage is ex-
plicitly considered. An evaluator has to assess a number of
predefined barriers which are interpretations and extensions
of well known accessibility principles; they are linked to user
characteristics, user activities, and situation patterns so that
appropriate conclusions about user effectiveness, productiv-
ity, satisfaction and safety can be drawn, and appropriate
severity scores can be consequently derived. The method is
rooted on heuristics walkthrough [19] which takes into ac-
count the context of use of the website. For BW, context
comprises certain user categories (like blind persons), usage
scenarios (like using a given screen reader), and user goals
(corresponding to use cases, like submitting an IRS form).

An accessibility barrier is any condition that makes it dif-
ficult for people to achieve a goal when using the web site
through specified assistive technology (see Figure 1 for an
example). A barrier is a failure mode of the web site, de-
scribed in terms of (i) the user category involved, (ii) the
type of assistive technology being used, (iii) the goal that is
being hindered, (iv) the features of the pages that raise the
barrier, and (v) further effects of the barrier.

barrier users cannot perceive nor under-
stand the information conveyed by
an information rich image (e.g. a di-
agram, a histogram)

defect an image that does not have accom-
panying text (as an alt attribute, as
content of the object tag, as run-
ning text close to the picture or as
a linked separate page)

users affected blind users of screen readers, users
of small devices

consequences users try to look around for more
explanations, spending time and ef-
fort; they may not be able to get an
information; effectiveness, produc-
tivity, satisfaction are severely af-
fected

Figure 1: Example of barrier

Severity of a barrier depends on the context of the analysis
(type of user, usage scenario, user goal). The BW method
prescribes that severity is graded on a 1–2–3 scale (minor,
major, critical), and is a function of impact (the degree to
which the user goal cannot be achieved within the consid-
ered context) and frequency (the number of times the bar-
rier shows up while a user is trying to achieve that goal).
Therefore the same type of barrier may be rated with dif-
ferent severities in different contexts; for example, a missing



skip-links link may turn out to be a nuisance for a blind
user reading a page that has few preliminary stuff, while the
same defect may show a higher severity within a page that
does a server refresh whenever the user interacts with links
or select boxes.

Potential barriers to be considered are derived by inter-
pretation of relevant guidelines and principles [7, 20]. A
complete list can be found in [2].

A preliminary experimental evaluation of the BW method
[1] showed that this method is more effective than confor-
mance review in finding more severe problems and in reduc-
ing false positives; however, it is less effective in finding all
the possible accessibility problems.

3. QUALITY FACTORS
AEMs can be compared on the basis of a general qual-

ity framework, that includes such criteria as effectiveness,
efficiency and usefulness, applied to the results obtained
through application of the method [19, 8, 11, 15, 9]. In
particular, in our study we consider the following criteria,
some of which are further refined into more specific ones:

Effectiveness defined as the extent to which the method
can be used to yield desired results with appropriate
levels of accuracy and completeness. Effectiveness is
further refined into:

Validity defined as the extent to which the problems
detected during an evaluation are also those that
show up during real-world use of the system. It
is further refined into:

Correctness the percentage of reported prob-
lems that are true problems (sometimes called
precision or validity).

Sensitivity the percentage of the true problems
that are reported (sometimes called recall or
thoroughness).

Reliability the extent to which independent evalua-
tions produce the same results.

Notice that these three criteria are related but inde-
pendent. An AEM that yields high correctness may
be useless if too few of the actual problems are identi-
fied (i.e. if it features too little sensitivity). Similarly,
by itself a high level of sensitivity is not enough un-
less a sufficient correctness is obtained: the AEM may
find all the true accessibility problems, but they may
be swamped by a large number of false positives. Fi-
nally, an unreliable AEM is not desired since even if
it features high validity, this cannot be exploited in a
consistent way.

Efficiency the amount of resources (time, skills, money, fa-
cilities) that are expended/used to carry out an eval-
uation that leads to given levels of effectiveness and
usefulness.

Usefulness is the effectiveness and usability of the results
produced (with respect to users that have to assess, or
to fix, or otherwise to manage accessibility of a web
site).

These quality factors need to be operationalized so that
they can be actually measured. In our study, we made

them operational through the metrics described below, in
Sect. 4.1. Although usefulness is an important quality fac-
tor, it will not be discussed any further as it falls beyond
the scope of this experimental study.

4. EXPERIMENTAL PLAN
The purpose of the experiment is to compare effective-

ness and efficiency of BW and CR (based on the Italian
requirements [13]) and see if they differ in any of the criteria
outlined above, and in particular if the results obtained in
[1] are confirmed by a more formal experiment. The null
hypotheses are that there are no differences in correctness,
sensitivity, reliability and efficiency.

Sixteen students of my course (user centered web design)
showed up for the experiment, out of 35 that were invited
to. During the course, students were exposed to web acces-
sibility, guidelines, CR and BW for about 15 lecture hours,
after which they were asked to analyze given web sites and
write corresponding reports.

In this within-subjects experiment, each of them was asked
to perform two evaluations, one per method whose order was
counterbalanced. Each evaluation was on two preselected
pages of two websites (a home page and a student-services
page of two Italian universities; websites were also counter-
balanced). Subjects were assigned in appearance order to a
sequence of the two tasks (CR/BW applied on website A/B,
and then viceversa).

Each subject was given the tasks order, a spreadsheet with
a checklist of barriers or checkpoints, a workstation with
Firefox and the Web Developer bar2, links to complete BW
description and description of the CR requirements, and for
BW a use case (which was the same for both websites).

Subjects, when performing BW, were asked to identify as
many barriers as possible, provided they were relevant to
blind users of screen readers and to motor disabled users,
and rate them as minor (1), major (2), or critical (3). When
performing CR they were asked to mark violated require-
ments. When they completed an evaluation, they were in-
structed to write down the elapsed time and email the spread-
sheet.

Twelve of the sixteen students worked in a university lab;
four worked at home.

A judge (myself) identified all barriers and violated re-
quirements on all four pages, and rated the severity of the
barriers.

4.1 Independent and dependent variables
Independent variables for this experiment include the method

used (CR/BW), the tested website (A/B) and the order of
application of a method (1st or 2nd).

Collected data include the barriers reported by an eval-
uation, their severity (in the scale 1-2-3), the violated re-
quirements, whose severity is conventionally set to 1, the
barriers rated by the judge (with severity ranging in 0-1-2-
3; 0 was given to barriers that the judge considered to be
false positive, i.e. erroneously identified by the subject).

Appropriate aggregation of these data produced by a sin-
gle evaluation leads to the following dependent variables:

Correctness C = |IDENTIFIED∩TRUE|
|IDENTIFIED|

, that is: among the

barriers/requirements that were given a positive sever-
2version 1.1.5, available from http://chrispederick.com/
work/web-developer



ity by the subject, the proportion that received a pos-
itive severity also by the judge.

Sensitivity S = |IDENTIFIED∩TRUE|
|TRUE|

, that is: among the

barriers/requirements that were given a positive sever-
ity by the judge, the proportion that received a positive
severity also by the subject.

F-measure a combination of correctness C and sensitivity
S in the range [0, 1): F = CS

αC+(1−α)S
; by setting α =

0.5 we get F = 2CS

C+S
, which is what was used in this

study. F is a monotonic and symmetric function of
both arguments, and is normally used to represent a
balanced combination of correctness and sensitivity.

Reliability Following [19], reliability is defined as max{0, 1−
sd
M
}, where sd is the standard deviation and M is

the mean of the number of correctly identified bar-
riers/requirements (over a set of evaluations).

Efficiency simply represented by the elapsed time in min-
utes during an evaluation.

5. FINDINGS
Results of four subjects were excluded due to the fact that

they completed only one of the assigned tasks. These four
subjects did not include those that worked at home.

The remaining 12 subjects identified 92 checkpoint viola-
tions using CR on website A and 69 on B, and 102 barriers
on A and 124 on B when using BW.

This is a remarkable difference between the methods, prob-
ably due to the higher “resolution” of the BW method, that
suggests potential barriers that are more finely tuned and
less general than generic checkpoints.

Table 1 shows the contingency table of the differences in
ratings of checkpoints and barriers by subjects and by the
judge. Diagonal cells in both tables represent the number
of times there was agreement; cells above the diagonal rep-
resent the number of times subjects over-rated severity, and
viceversa for cells below the diagonal. Table 2 presents the
same information as proportions.

For CR the number of over-rated and under-rated check-
point violations are roughly the same and close to 73, over
a total of 526 judgments, 381 of which were correctly rated;
for BW the number of over/under-rated barriers is larger:
790 barriers were correctly rated, 118 were over-rated and
124 were under-rated, over a total of 1032.

sev
j.sev 0 1

0 294 74
1 71 87

sev
j.sev 0 1 2 3

0 705 19 22 21
1 45 35 12 12
2 56 23 50 32

Table 1: Number of checkpoints (left) and barriers
(right) rated by the judge (j.sev) and by subjects
(sev). There were no barriers with severity 3 (ac-
cording to the judge).

These differences can be better appreciated if we consider
that the BW method requires an additional step after the
evaluator has identified a barrier, i.e. severity assignment.
Such a step is known to be highly subjective for usability

sev
j.sev 0 1

0 0.80 0.20
1 0.45 0.55

sev
j.sev 0 1 2 3

0 0.92 0.02 0.03 0.03
1 0.43 0.34 0.12 0.12
2 0.35 0.14 0.31 0.20

Table 2: Same data as before expressed as row pro-
portions.

N C S F Time
CR mean 7.33 0.54 0.56 0.54 44:30

sd 2.27 0.09 0.16 0.11 18:12
BW mean 13.67 0.72 0.62 0.66 42:10

sd 5.21 0.19 0.23 0.21 19:54

Table 3: Means and standard deviations for number
of correct ratings N, correctness C, sensitivity S, F-
measure F and time (min:sec).

evaluation methods [11]. Even though the BW method is
well structured in terms of severity assignment procedure,
the actual severity of a barrier is itself dependent a lot on the
experience of the user: with assistive technology, with the
browser, with the WWW, with the website domain and with
the actual website. As a consequence, unless the scenario
adopted for the evaluation is extremely specific, the margin
for subjectivity in assigning severity scores remains quite
high.

Figure 2 shows the actual data for correctness, sensitivity,
F-measure and time, while Figure 3 shows how the data is
distributed, and Table 3 gives mean values and standard de-
viation of the number of correctly rated barriers/checkpoints,
correctness, sensitivity, F-measure and time.

BW leads to a slight improvement in correctness, sensi-
tivity and (consequently) F-measure: the number of evalu-
ations where BW scores better than CR tends to be higher
than the other way around. Even though the mean comple-
tion time for CR is higher than that for BW, CR evaluations
appear to be faster than BW in more cases. The boxplots
and Table 3 show that BW leads to a higher variability of
all indexes, and with the exception of time, an improvement
in the median and mean. However, if we take a closer look
to the F-measure (taken as a representative index of the va-
lidity of each evaluation), we can see that for BW the two
quartiles are 0.50 and 0.79, whereas for CR they are much
closer each other, at 0.44 and 0.59. Therefore, the increase
of variance is significant.

Figure 4 shows the data used to compute reliability, i.e.
number of correctly identified barriers and violated check-
points. These values are computed by considering those
cases where both the judge and the subject rated the bar-
rier/checkpoint with severity 0 (not an accessibility prob-
lem) and where both rated it with severity greater than 0,
not necessarily the same. In other words, we did not con-
sider disagreement of severity when it was greater than 0.
Although BW shows a higher number of correctly identi-
fied barriers/checkpoints (M = 13.7 compared to 7.3), it is
readily seen that this number changes a lot evaluation by
evaluation. Therefore, according to the definition we gave
earlier, reliability of BW is 0.62, which is smaller than reli-
ability of CR, at 0.69. A reliability of 0.62 means that the



Figure 2: Barplots of correctness, sensitivity, F-
measure and completion time.

Figure 3: Boxplots of correctness, sensitivity, F-
measure and completion time.



Figure 4: Number of correctly identified barri-
ers/checkpoints (with mean values), and reliability
of the two methods, respectively 0.62 for BW and
0.69 for CR.

standard deviation of the number of correct ratings is 0.38
times its mean value.

This is not an unexpected result, again due to the fact
that BW requires additional interpretation (i.e. subjective)
steps to be carried out by the evaluators, namely severity
assignment. The positive finding is that the worsening of
reliability due to such an additional step is relatively small
(reliability has worsened by 10%).

In terms of number of correctly identified violated check-
points and barriers, analysis of variance (repeated measures
ANOVA) shows a significant effect of method used (df = 1,
F = 20.56, p < 0.0019) and no other effect nor inter-
actions; see Figure 4. A corresponding planned compari-
son with a paired t-test highlights a significant difference
(MCR = 7.33, MBW = 13.7, t = 4.65, df = 11, p < 0.001,
two tailed), with a considerable effect size of the difference
d = 0.99; the 95% confidence interval around the difference
in means is [3.34, 9.32], which corresponds to an increase be-
tween 45% and 127%. Although such a difference depends
on the number of potential checkpoints and barriers, it nev-
ertheless implies that when using BW evaluators can iden-
tify a larger number of correctly identified problems, and
therefore produce more useful reports.

Analysis of variance showed no significant effect (with α =
0.05) on correctness, sensitivity and F-measure of task order
and of website. The only other significant effects found were
of the method being used with respect to correctness (p =
0.039) and task order with respect to completion time (p =
0.011); see Table 5 and 6.

A paired two-tailed t-test on correctness yields t = 2.98, df =
11, p < 0.0125, MCR = 0.53, MBW = 0.72, an effect size
d = 0.77 and a confidence interval around the difference of
the means of [0.05, 0.31]. This corresponds to an increase of
correctness between 9% and 60% when using BW. The non-
parametric Wilcoxon test yields V = 69, p = 0.016, confirm-
ing the significance of this result. Sensitivity, as predicted
by the ANOVA, showed no significant difference. As a con-
sequence, no difference was found for F-measure as well.

Df Sum Sq Mean Sq F value Pr(>F)
site:met 1 13.89 13.89 0.63 0.4498
site:order 1 22.86 22.86 1.04 0.3378
met:order 1 20.30 20.30 0.92 0.3649
Residuals 8 175.96 21.99
site 1 2.67 2.67 0.23 0.6447
met 1 238.93 238.93 20.56 0.0019
order 1 5.38 5.38 0.46 0.5154
site:met:order 1 23.06 23.06 1.98 0.1966
Residuals 8 92.96 11.62

Table 4: RM ANOVA results of number of correct
ratings with respect to website, method and task
order; all factors are within-subjects. First 4 rows
represent within-subjects variance.

No significant correlation was found between completion
time and correctness nor sensitivity: we tried with data
transformations (like considering log(time)), Pearson linear
and Spearman rank correlation. The only significant and
moderate correlation that we found was between correctness
and sensitivity when using BW: the Pearson’s correlation
test gave t = 3.863, df = 10, p = 0.0031, r = 0.77. When



Df Sum Sq Mean Sq F value Pr(>F)
site:met 1 0.00 0.00 0.08 0.7901
site:order 1 0.02 0.02 0.90 0.3694
met:order 1 0.01 0.01 0.47 0.5120
Residuals 8 0.21 0.03
site 1 0.02 0.02 0.77 0.4046
met 1 0.18 0.18 6.08 0.0390
order 1 0.00 0.00 0.01 0.9123
site:met:order 1 0.00 0.00 0.00 0.9919
Residuals 8 0.24 0.03

Table 5: RM ANOVA results of correctness with re-
spect to website, method and task order; all factors
are within-subjects. First 4 rows represent within-
subjects variance.

Df Sum Sq Mean Sq F value Pr(>F)
met:site 1 1760.30 1760.30 4.28 0.0725
met:order 1 1459.38 1459.38 3.55 0.0965
site:order 1 36.48 36.48 0.09 0.7735
Residuals 8 3293.17 411.65
met 1 32.67 32.67 0.45 0.5211
site 1 112.93 112.93 1.56 0.2474
order 1 784.03 784.03 10.81 0.0111
met:site:order 1 0.04 0.04 0.00 0.9820
Residuals 8 580.33 72.54

Table 6: RM ANOVA results of completion time
with respect to method, website and task order;
factors are within-subjects. First 4 rows represent
within-subjects variance.

considering data for CR the same test gave results close to
significance and with a smaller correlation: t = 2.069, df =
10, p = 0.0654, r = 0.55. Figure 5 shows the scatter plots of
correctness against sensitivity.

If such a difference in correlation were confirmed by ad-
ditional experiments, then the consequence could be that
when using BW increases of correctness (which is easier to
verify) are accompanied by increases of sensitivity (which is
much more difficult to verify).

6. CONCLUSIONS
The paper shows how accessibility evaluation methods can

be compared within a framework based on sound and mea-
surable criteria.

Stronger results could have been achieved by ameliorating
the experimental plan so that a few disturbance effects would
be eliminated:

1. The drop in attention that subjects payed to the sec-
ond evaluation task, probably due to the longer-than-
predicted time required to perform each evaluation.

2. The fact that the tools used by the subjects were par-
ticularly well geared towards CR, and no tool was/is
available to support BW at the same level of usability.

3. While the detailed description of barriers was in En-
glish, checkpoint formulation and explanation was in
Italian, the mother tongue of all the subjects.

Figure 5: Scatter plot, separately for the two meth-
ods, of correctness vs. sensitivity values.

4. A quick preliminary review of barriers and checkpoints
could have improved the students ability to correctly
identify them.

Regarding the comparison between CR and BW, the main
conclusions that can be derived from the experimental data
are that, with respect to novice evaluators:

• In terms of reliability, BW scores 10% worse than CR,
most probably due to the additional interpretation steps
that are required by BW, that contribute to the higher
standard deviation in the number of correctly rated
problems. However, BW achieved a reliability of 0.62,
which is reasonably high.

• Some indexes, namely sensitivity, F-measure, comple-
tion time, do not show any generalizable effect. How-
ever it is likely that with a larger sample of evaluators
significant results could be achieved, since values for
BW are systematically higher than CR.

• When using BW, subjects were able to identify a larger
number of correctly judged barriers (an increase be-
tween 45% and 127%). This difference can be safely
generalized beyond the particular pool of subjects we
used in the study. Therefore BW leads to more useful
results.

• Usage of BW improves correctness by at least 0.05 and
as much as 0.31 (corresponding to an increase between
9% and 60% over CR), which can be quite a marked
effect.



With more experienced evaluators it is likely that reliability,
sensitivity, correctness and F-measure improve when using
BW, since more experience would probably lead to reduced
variance.
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