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Abstract In the study entitled “Web usability evaluation
with screen reader users: Implementation of the Partial
Concurrent Thinking Aloud technique” (Federici et al.
2010), we have proposed a modified protocol of usability
evaluation technique for blind users, which integrates the
features of the concurrent and the retrospective techniques.
This new technique, called partial concurrent thinking
aloud (PCTA), while respecting the properties of classic
verbal protocols, overcomes the structural interference
and the limits of concurrent and retrospective protocols
when used with screen reader users. In order to facilitate
understanding and acquisition of the PCTA’s technique for
practitioners and researchers, we have video recorded three
different verbal protocols by visualizing five experimental
sections. In the first two videos, we have compared
a concurrent with a retrospective’s verbal protocol of
a sighted user, showing the difference of the verbalizations
provided by the user in these two conditions. The third
video shows the structural interference of the screen reader,
during a blind user concurrent thinking aloud. In the last
two videos, we show the difference of a blind user
behaviour when PCTA or retrospective protocol is adopted.
The videos clearly visualize the advantage of the PCTA use
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in respect of the two other protocols. In conclusion, the
visualization of the PCTA technique confirms that this
new verbal protocol promotes and guarantees a more user-
driven usability assessment with disabled people, by better
involving screen reader users, overcoming the structural
interference and the limits of the concurrent and retro-
spective protocols.
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Introduction

In the usability evaluation, both retrospective and concur-
rent thinking aloud technique (TAP) could be used
according to the study aims and goals. Nevertheless, when
a usability evaluation is carried out with blind people,
several studies propose to use the retrospective TAP:
indeed, using a screen reader and talking about the way of
interacting with the computer imply a structural interfer-
ence between action and verbalization (Guan et al. 2006;
Takagi et al. 2007). Indeed, as Strain et al. (2007) have
noticed, the use of a screen reader “interferes with any
dialogue between moderator and participant. Perceptual
studies have shown that it is possible for humans to deal
with two voices at once (the so-called cocktail party
effect); however, due to cognitive limitations, people often
have a difficult time talking and listening at the same
time”. These authors are referring to the Kemper et al.
(2003) study about the costs of doing two things at once for
adults. Undoubtedly, basic cognitive studies provided a lot
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of evidence supporting the idea that individuals can listen,
verbalize, or manipulate, and rescue information in multi-
ple-task condition. As Cherry (1953) showed, subjects,
when listening to two different messages from a single
loudspeaker, can separate sounds from a background noise,
recognize the gender of the speaker, the direction, and the
pitch (cocktail party effect). At the same time, subjects that
must verbalize the content of a message (attended message)
listening to two different messages simultaneously (atten-
ded and unattended message) have a reduced ability to
report the content of the attended massage, while they are
unable to report the content of the unattended message.
Moreover, Ericsson and Kintsch (1995) showed that, in
a multiple-task condition, subjects’ ability of rescuing
information is not compromised by an interruption of the
action flow (as it happens in the concurrent thinking aloud
technique) thanks to the “Long Term Working Memory
mechanism” of information retrieval. Even if users can
listen, recognize, and verbalize multiple messages in a
multiple-task condition and they can stop and restart
actions without losing any information, other cognitive
studies (Cherry 1953) underlined that the overlap of
activities in a multiple-task condition have an effect on the
goal achievement. Kemper et al. (2003), analysing the
users’ abilities to verbalize actions in a multiple-task
condition, showed that the fluency of a user’s conversation
is influenced by the overlap of actions. We do not know
how and how much the content of verbalizations could be
influenced by the strategy of verbalization (i.e. the modi-
fication of fluency and the complexity in a multiple-task
condition). Anyway, we well know that users in the con-
current thinking aloud verbalize the problems in a more
accurate and pertinent way (i.e. more focused on the
problems directly perceived during the interaction) than in
the retrospective one (Hoc and Leplat 1983; Bowers and
Snyder 1990; Hannu and Pallab 2000). The pertinence is
granted to the user by the proximity of action-verbaliza-
tion-next action; this multiple-task proximity compels the
subject to apply a strategy of verbalization that reduces the
overload of the working memory. However, for blind users,
this time proximity between action and verbalization is
lost: the use of the screen reader, indeed, increases the time
for verbalization (i.e. in order to verbalize, blind users must
first stop the screen reader and then restart it). The use of
retrospective TAP with disabled users remains only a
functional solution, for two main reasons: (i) First, it per-
mits to overcome the user’s cognitive limitations, but it
fails to analyse the user’s performance during an interac-
tion, as the concurrent TAP does; (ii) Second, since the
efficiency of concurrent technique greatly decreases when
used with blind people in comparison with sighted users,
practitioners prefer to use the retrospective model over
the concurrent, even though, in this way, the number of
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verbalizations remarkably decreases. Therefore, as a lot of
studies show, the retrospective technique provides a less
effectiveness of data and a less pertinent users’ verbaliza-
tion (Bowers and Snyder 1990; Ericsson and Simon 1993;
Borsci and Federici 2009). In order to reduce the screen
reader influence (structural interference) without losing the
advantages of the proximity within action, thinking, and
identification of the problems (pertinence of users’ ver-
balization), we have improved a new TAP technique,
called Partial Concurrent Thinking Aloud (PCTA) (Borsci
and Federici 2009; Federici et al. 2010), by unifying the
advantages of both concurrent and retrospective models.

Properties of PCTA

Our aim is to build up a usability assessment technique
eligible to maintain the advantages of concurrent and ret-
rospective protocols while overcoming their limits.
Therefore, we have analysed the PCTA technique’s effi-
ciency with both blind and sighted users. In order to do so,
we split the PCTA method into two sections, one concur-
rent and one retrospective. (1) The first section is a mod-
ified concurrent protocol built up according to the three
concurrent verbal protocols criteria described by Ericsson
and Simon (1993). (i) The first criterion is Subjects should
be talking about the task at hand, not about an unrelated
issue. In order to respect this rule, the time between
problem retrieval, thinking, and verbalization must be
minimized to avoid the influence of a long perceptual
reworking and the consequent verbalization of unrelated
issues. Blind participants, using a screen reader, increase
the time latency between identification and verbalization of
a problem. To minimize this latency, users are trained to
ring a desk-bell that stops both time and navigation by
creating a memory sign (i.e. ring the bell). Then, they
restart immediately the navigation; (ii) the second criterion
is To be pertinent, verbalizations should be logically con-
sistent with the verbalizations that just preceded them. For
any kind of user, it is hard to be pertinent and consistent in
a concurrent verbal protocol. Therefore, the practitioners
could generally interrupt the navigation and ask for a
clarification or stimulate the users to verbalize in a perti-
nent way. In order to do so and stop navigation to screen
reader users, we propose to negotiate a specific physical
sign with them: The practitioner, sitting behind the user,
will put his hand on the user’s shoulder; (iii) the third
criterion is A subset of the information needed during the
task performance should be remembered. The concurrent
model is based on the link between working memory and
time latency. The proximity between the occurrence of a
thought and its verbal report allows users to verbalize on
the basis of their working memory. (2) The second PCTA
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section is a retrospective one in which users analyse those
problems previously verbalized in a concurrent way. The
memory signs, created by users ringing the desk-bell,
overcome the limits of classic retrospective analysis;
indeed, these signs allow the users to be pertinent and
consistent with their concurrent verbalization, thus avoid-
ing the influence of long-term memory and perceptual
reworking. According to our new verbal protocol tech-
nique, the PTCA evaluation is based on a threefold struc-
ture (Borsci and Federici 2009; Federici et al. 2010):

1. In order to minimize proximity between action,
thoughts, and verbalization, visual impaired users
interrupt the navigation ringing a desk-bell next to
the mouse (i.e. memory sign);

2. Practitioners can touch users’ shoulders with a hand as
a physical sign (negotiated during training) in order to
interrupt the navigation and ask about the action
performed;

3. The retrospective session analysis is focused on those
memory signs created during the concurrent session
analysis.

The experimental videos

Video 1 and 2: A sighted user verbal protocol:
Concurrent vs. Retrospective:

In the concurrent thinking aloud (video 1), users express
their problems, strategies, stress, and impressions without
the influence of a “rethinking” perception. The influence of
the long-term memory (LTM) is minimized because the
user spends just 5 s from the thinking to the verbalization.
Therefore, the user’s verbalizations are more pertinent
(focused on navigation problems). The user’s focus atten-
tion is more on the action and the influence of user’s past
experience on the verbalization is minimized: the working
memory (WM) is mainly involved in the process of
verbalization.

In the retrospective thinking aloud (video 2), by using
the LTM and making a cognitive reconstruction of their
previous navigation experience with system, user tells a
story of their actions, strategies, and navigation problems.
In the retrospective thinking aloud, the interaction experi-
ence is stored by users in the LTM. When the user watches
the recorded video, their judgments, experiences, and
expertise are mixed with the interaction experience. The
video clearly shows that the facilitator has to help user in
his reconstruction more than in the concurrent verbaliza-
tion. The verbalizations of the problems are more influ-
enced by user’s opinions and judgments of the entire

navigation of the product. For example: If a user finds the
system unsatisfactory, the verbalizations might suffer of
this user’s judgment. The user’s verbalizations are longer
than those provided in the concurrent analysis since user
has already made a “judgment” about the interface (he tells
a story well knowing its end).

Video 3: The structural interference in a screen reader
user thinking aloud

In the third video, a screen reader user tries to engage a
concurrent thinking aloud; he is able to analyse the inter-
face speaking during the interaction and stopping the
screen reader. However, the video shows that this multiple-
tasks condition has a very bad consequence for the user
navigation, in fact: (i) he has to go over a link or a text
repeatedly in order to listen again the screen reader when
he verbalizes during the interaction; (ii) in the multiple-
tasks condition, user suffers of an heavy cognitive over-
load, which decreases his verbalizations.

Video 4 and 5: a screen reader user verbal protocol:
The retrospective and the PCTA

The video of the retrospective analysis (video 4) shows that
the verbalizations of the screen reader user are comparable
to those provided by the sighted user. The screen reader
user tells a story, and the facilitator has to help him in order
to obtain a pertinent verbalization.

In the PCTA (video 5), by using the memory signs, user
can avoid the LTM influence in the information rescue.
Those signs allow user to have a pertinent analysis of
screen readers’ action (i.e. the interaction) and to verbalize
in a pertinent way. When user, focusing his attention on the
recorded screen reader, listens to the memory signs, he is
alerted that in certain point there is a problem. Using the
memory sign, user can rescue in the LTM, by minimizing
the influence of user experience, which kind of problems he
has found during the navigation. Indeed, the user can avoid
re-thinking of interaction by using the sign as a memory
rescue tool. These memory signs are created by user during
the concurrent step for himself in the retrospective step.
There is a difference for the user between watch a video
and recognize where they have a problem and which kind
of problem they have found (as in the retrospective pro-
tocol) and in watch a video with signs that indicate where
are the problems. As in the concurrent protocol in the
PCTA, users can indicate immediately where they find a
problem, by speaking about the specific problem indicated
by the sign. The video clearly shows that the verbalizations
provided by the user in the PCTA are pertinent and short as
it happen in the concurrent verbalization of a sighted user.
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