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ABSTRACT

Interface signs (e.g., navigation links, buttons, icons, thumbnail, etc.), i.e. any element of a user interface, are crucial
components to achieve satisfactory usability for web applications. End users typically get the system’s logic through
interface signs as the system’s content and functions are usually directed by these. Consequently, interface signs need to
be intuitive to the end users to improve the usability of web applications. Therefore, a clear need is depicted to assess
interface signs’ intuitiveness to the end users in usability testing. In order to assess this intuitiveness, a lightweight
experiment was conducted on an e-health application’s paper prototype. The study outcomes showed that integrating
semiotics perception in usability testing yielded a number of benefits that contributed to the usability evaluation of the
application. For instance, it (i) provided an overall idea on users’ intuitiveness to interpret the intended/referential
meaning of interface signs, (ii) conveyed the understandability (improving the users’ interpretation accuracy) of interface
signs, (iii) assisted to find the usability problems and also to recommend possible solutions, and (iv) received customer’s
contentment, and the like.
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1. INTRODUCTION

From the perspective of user who needs to use interactive as well as information intensive web applications,
usability is considered as a key quality for these applications. Usability is also considered as a vital aspect of
web applications since a high-quality and successful computer application always showed a good level of
usability. Usability is defined by the ISO standard (ISO 9241-11, 1998) as “the extent to which a product can
be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a
specified context of use”. Thus a number of usability testing techniques are emerged and developed in
usability research and practice. Usability testing could be defined as the technique to discover the usability
problems of a computer application to refine it, with the help of experiments, involving real users.

Web interface signs act as the medium of users’ interaction and communication with the web applications
(Islam, 2012). Interface signs’ intuitiveness affects communicability, and communicability subsequently
affects application’s usability. As Salgado et al. (2009) stated: “Communicability problems tend to lead to
usability problems, since usability tacitly requires that users ‘get the system’s logic through interface signs’
before they can possibly learn to use them, retain them, and be satisfied with interaction” (Salgado et at. ,
2009). Designing intuitive interface signs for the users is essential to maintain the user satisfied, to ensure
understanding, and to provide the means to communicate, e.g., (Bolchini et al, 2009; Speroni, 2006; de
Souza, 2005a, 2005b; de Souza et al, 2001; Islam et al, 2010). In other words, designing intuitive interface
signs for the users is essential for boosting web usability. These design principles focus on sense making and
interpretation and thereby involve semiotics, the doctrine of signs, that is, the science of signs (Peirce, 1932-
58). Nevertheless, semiotics research on web interface in particular focuses mainly on the language of the
web interface and its usability.

Therefore, this research focuses on interface signs’ intuitiveness to assess the value of integrating
semiotics perception in usability testing. The fundamental research question of the research was “How
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applicable is the integration of semiotics perception in usability testing?” To answer this research question,
a lightweight experiment was conducted on an online based e-health application’s paper prototype. The
results showed that integrating semiotics perception in usability testing yielded a number of benefits that
contributed to the usability evaluation of the application

This paper is structured as follows. Semiotics and interface sign are discussed to provide a brief overview
of the research background in section 2. In section 3, the studied application and the experimental procedures
are presented and explained. Study results are discussed in sections 4. The conclusion and ideas for future
work are provided in the final section.

2. SEMIOTICSAND INTERFACE SIGN

The shortest definition of semiotics is that it is the study of sign and its process of signification. Semiotics is
concerned with how human mind generates, communicates and codifies the meaning of a sign. Semioticians
are studying thewhat, how, andwhy of Signs’ (Danesi, 2007). A complete definition of semiotics could be
presented as “the study of signs, signification, and signifying systems” (Robert et al, 1992).

Therefore, the notion of the sign is central in semiotics. Sign is loosely defined as a pattern of data which,
when perceived, brings to mind something other than itself (Net resource, 2012). Though there is no
restriction to choose the notion of a sign to adopt but it generally take the “form of words, images, sounds,
odours, flavours, acts or objects and even gestures” (Chandler, 2002). These things are not considered as a
sign unless it provides intrinsic meaning to somebody in some respect or capacity. Thus a sign becomes sign
only when we (designer) invest them with meaning (Chandler, 2002; Morris, 1938).

Two models of semiotics, provided by the two fathers of semiotics: Ferdinand de Saussure and Charles S.
Peirce, are presented here to provide a concise idea about semiotics. De Saussure’s (1965) semiotic model
comprised of asignifier and asignified in the form of a dyad. The signifier is the form the sign takes,
whereas the signified is the concept in somebody’s mind. According to the Peirce’s model (Peirce, 1932-58),
semiatics is based on the notion of signs as triadic relations between the following three entities:

« the representamen the form the sign takes to stand to somebody for something in some respect,

e aninterpretant-is the sense made of the sign created in the mind of the perceiver, and

e anobject — is the actual thing to which the sign refers.

The traffic light sign for ‘stop’ exemplifies the semiotic model of (i) de Saussure as it consist of a red
light facing traffic at an intersection agnifier, whereas the driver obtains the concept in the form of the
obligation to stop the car afgnified and (ii) Peirce as it consist of a red light facing traffic at an intersection
as therepresentamergar stopping as thebject, and the idea obtained by the driver that a red light indicates
that vehicles must stop as tinéerpretant

A user interface of a computer application encompasses a number of interface signs. Designers design the
interface signs as an encoded form to provide the information/services and end user needs to decode these
signs to obtain the desired information/services. Thus, users can perform the desired task properly when the
end user’s interpretant matches the referential object of the interface signs with the designer’s interpretant,
and incorrectly otherwise. Islam (2011a, 2011b) classified the users’ interpretations of interface signs (see
figure 1) into the following categories based on the accuracy level of user interpretation with respect to the
designer’s interpretation for an interface sign: (a) accurate- user’s interpretation completely matches the
designer’s interpretation and this category reflects the semiotics theory, (b) moderate- user’s felt more than
one distinct object, one of which was the right one about the interface signs and probability to obtain the right
object at the first attempt may be less than the accurate interpretation (for example, if a user proceeds with a
sign to obtain a particular object but the sign does not really stands for that), (c) conflicting- user’s felt more
than one distinct object in his/her mind about the interface signs and user felt confused about choosing the
right object that will match to the designers intention, (d) erroneous- user’s interpretation referred to a
completely different object other than the designer’s interpretation, and (e) incapable- user could not able to
interpret the interface sign at all. This categorization was adopted in this experiment to analyze and
synthesize the study data.
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Sign Interpretant Object Interpretation

,W—»' Designer’s Interpretant |—>| List of divisions within a university

T | Accurate
User’s Interpretant (1)

List of divisions and academic
User’s Interpretant (2) departments belongs to each division | | Moderate
within a university

List of divisions within a university |
User’s Interpretant (3) 2 Conflicting
List of academic staff of a university |

4>| User’s Interpretant (4) |—>| List of academic staff of a university |
User’s Interpretant (5) 2 | Incapable

Figure 1.Possible Interpretation of a web interface sign ‘Faculties’, retrieved from a university ' (www.buet.ac.bd)
on March, 2012

Erroneous

3. EXPERIMENT DESIGN

A light weighted experiment was designed and conducted on an online t-health application. Thi
sectionbriefly discusses the studied application as well as the methodology to pele experiment.

3.1 Studied E-Health Application

In order to attain this research goal, a lightweight experiment was conducted -health application. Thi
application isdesigned as a support tool for daily use in homecare in FirHomecare nurses can acc
the application during their visits to clients to access updated information, record their realization:
time, planning and tracking their work progress well as togather actual statistical data about

treatments and services that clients receive. The primary beneficiary of the system is the client,

receive better treatment and service. The objective of the project is to make a usabilation of the
application as part of a largeffort to ensure that the application meets usability quality stan

3.2 Experiment Procedure

In this experiment, two user tests were conducted: (i) one was conducted to understand tt
interpretationsof interface signs and their interpretation accuracy to understand the referential/i
meaning of thenterface signs. The test is named here as interface sign intuitive test (ISIT), and (ii)
one was a usability test performed following ink-aloud (Hertzman & Jacobsen, 2003; Nielsen, 1!
method to observe how users perform given tasks and ténd the usability problem The interface sign
intuitive tests (ISITswere carried in conjunction with a usability test performed on a paototype of a
health care application to be run on a tablet comp

The main objective of this experiment was to assess the value of considering semiotics perc
usability testing to improve the usability evaluatiorthe studied application. A structure of our experim
is presented in figure 2. Thexperiment wacarried outwith test subjects in Finland and followed a st
experiment methodology to ensure the validity and reliability of our research outcFour health care
professionals served as subgedhe subjects were all femahome careurses from 30 to 45 years old, ¢
they had been using patient record system in their work from 2 to 10 years and all had used a tou
mobile telephone for at leashe yeal The test session was organized so that the subjects first took tl
sign test (ISIT1), then participated in the paper prototype test, and then took the sign test for the se
(ISIT2). The subjest were not told in advance that then test will be presented to them a second tFor
the sign test (ISIT1 and ISIT2), we chose heuristica total of 24 interface signappearing in the tested
paper prototype that seematbs important in evaluatinghe application’s usabilityln ISIT, the selected
interface signsvere printed on separate cards in natural size and they were presented to the subjec
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one. The subject was told that she will be presented some signs that appear in the prototype and her task was
to tell for every sign: (Q.i) what they thought the sign meant or what would happen from it, (Q.ii) why they
thought as they thought, and (Q.iii) how certain they were of their assessment. It is worth to mention here that
we only use the data of users’ responses for the question Q.i in this paper. Both test sessions (ISIT1 and
ISIT2) were executed in the same manner and the test lasted for 5-8 minutes per test session. In paper
prototype usability testing, users were asked to perform a number of tasks. This test lasted 60-70 minutes per
test session. The tests were audio-video recorded and the data were analysed from the audio-video recording.

1. Define test objective

Y

2. Prepare list of tasks / scenarios &
heuristically select a number of interface signs

v

/ 3. Recruit & schedule participants ‘

4. Interface Sign Intuitive Test 5. Usability Testing 6. Interface Sign Intuitive Test
Run Interface Sign Intuitive Test ‘ Run Usability Test Session ‘ Run Interface Sign Intuitive Test
Session —p o Session

Collect Test Data Collect Test Data Collect Test Data

\ 7. Analysis & Examine Tests Data /

‘ Discuss Study Outcomes ‘

Figure 2. Structure of the experimental method.

4. DISCUSSION OF THE RESULTS

The study outcomes showed that integrating semiotics perception in usability testing yielded a number of
benefits that contributed to the usability evaluation. Following paragraphs discusses these resultant outcomes:

Table 1. Participants’ interpretations of the interface signs

P Accurate I naccurate Accurate (%) Inaccurate (%)
Mo C E |
T1 T2 T1 T2 T1 T2 | T1 T2 T1 | T2 T1 T2 T1 T2
P1 4 12 8 4 7 6 5 0 0 2 16.67 50.00 83.33 50.00
P2 4 9 8 7 8 5 2 2 2 1 16.67 37.50 83.33 62.50
P3 8 11 6 4 5 4 2 1 3 4 33.33 45.83 66.67 54.17
P4 9 11 4 4 5 7 1 2 5 0 37.50 45.83 62.50 54.17
M 6.25 | 105 | 65| 475 | 625 | 55| 25| 1.25 [ 25| 2 | 26.04 | 43.75 | 73.96 56.25
P: Participants; T1:ISIT1; T2:1SIT2; Mo: Moderate;
C: Conflicting; E: Erroneous; I: Incapable; M: Mean
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Users’ interpretations of the interface signs were classified into: accurate, moderate, conflicting,
erroneous, and incapable, based on the accuracy level of user interpretation with respect to the designer’s
interpretation for an interface sign. An example of users’ interpretations of an interface sign and its accuracy
classification is showed in figure 3. The example data is obtained from the ISIT1. This accuracy
classification showed how users’ interpretations varied compared to the original (designer’s) meaning. A
complete synthesized view of data related to the users’ interpretation of interface signs in both the I1SIT1 and
ISIT2 tests are presented in Table 1. A number of observations came out from this synthesized data related to
the interface signs intuitiveness to the end users. For instance, this study showed that in an average about one
fourth of total signs (26.04%) were accurately interpreted by the test participants before the UT. The
difference between the inaccurate interpretations of interface signs for the test ISIT1 and ISIT2 were
comparatively higher for the first two participants (P1 & P2). Users were unable to interpret the meaning of
interface signs in both tests for very limited number of signs=(2.5 in ISIT1 andm = 2 in ISIT2). AlImost
a similar outcome is observed for tBeroneousinterpretations of interface signs. For the users inaccurate
interpretations of interface signs, the maximum number of interpretations were belonged (Y taénate
(m = 6.5) and Conflicting (m = 6.25) in ISIT1, and (ii) to theConflicting (m = 5.5) in ISIT2. Thus the
integration of semiotics perception in UT provides an overall idea of interface signs’ intuitiveness to the end
users to interpret the intended/referential meaning of interface signs.

Hoiltotiedot | Tutkimukset

u Asiakastiedot

Osoite Muurahaispolku 2 A 13 Yhiteysi
33720 Tampere
Puhelin 03 123 4567 1 L
MNimi
Ovikoodi Osoite

Povainkoodi
I:isﬁanpnasy “ara-avain autotallin raystaan takana. Exhell

alonmies/ HH-kiinteistépalvelut Oy, 050 567 8345
huoltoyhtic

| isatietoa Omalaal
Kotipaly
Kotisai

e Suunnitelma

Show the list of daily tasks for homecare nurses

9(6\3“&

{S“\\e‘ Show the list of daily tasks and it brings me back
v Oeg;\Q“e " at home page (Accurate Interpretation)
! rpretal
pA's \nte

ant————— Directory of file (Conflicting Interpretation)
P2's Interpre

PTs interpretant— Provide texts as it looks like text lines
(Errorneous Interpretation)

t\

??? (Incapable Interpretation)

P3’S Interpretan

Figure 3. An example of user’s interpretations of an interface sign and its categorizations

A comparative outlook between the users’ interpretations accuracy in ISIT1 and ISIT2 showed the
improvement in interpreting the referential meaning of interface signs. We synthesized the study data to
observe this improvement of interface signs through two viewpoints. These were:

» Interpretations’ inaccuracy changed (see figure 4) - The changes were grouped into three routes: (i)
improved (e.g., interpretations accuracy changed f@amflicting to Moderate (ii) consistent (e.g.,
interpretations accuracy for an interface sign remains consistent in both ISIT1 and ISIT2, like
Conflicting accuracy changed froErroneousto Incapableand vice versa), and (iii) decreased (e.qg.,
interpretations accuracy changed from ‘moderate’ to ‘conflicting’). This study observed that
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inaccurate interpretations averagely improved by 42%, remain consistent by 47%, and decr
11%.

» Interpretations’ accuracy changed (see figure the changes increased the users’ interpreta
accuracy in ISIT2 comparing to the usergerpretations in ISIT1. This study observed that acct
interpretations increased from 26% to 47% in ave

14
12
w 10 -
&
»n 8 -
“— M Improved
° 6
3 4 M Consistent
2 Decreased
0 .
P1 P2 P3 P4
Participants

Figure 4. Learning effect: interpretations’ inaccuracy che.

(%)
c
Y
(%]
Y
o
o
2

P2 P3

Participants

Figure 5. Learning effect: increased interpretations’ acc.

User interface mainly encompasses a number of interface signs that act as commuartefacts to
interact with the application. End users need to under andinterpret the interface signs properly bef
they canobtain the application’s logic, len how to use it, and also be satisfiedinteraction with the
application Galgado et at., 2009; de Souza et al., 2006; de Souza and Cyphe). Moreover, the
learnability is defined as the capability of application’s user interface to enable es to learn it quickly
and effectively with learning time as the typical measiUsability first, 2012). Thus, the integration
semiotics perception in UT conveys the understandability (improving the users’ interpretations acct
interface signs foa particular application and as a consequence it also provides the indication of app
learnability to the real users. In other words, it showed the easiness as well as efficiency to |
communication artefaginterface sign) within a vershort time.

Interface signs, for which most of the users’ inaccurate interpretations remained consistent or
need to be considered as critical signs. Critical : canlead users to potential usability problems (e
dissatisfaction to interact with the system, longer time to learn the system’s functionality, failure
completion, etc.). The resultant data obtained from this experiment gd a clear indicatio of a critical
interface sign, which needs to be redesigned to improve users’ understandability, satisfacti
completion performance, i.e., application’s usability. Let us put an example of a critical interface s
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was observed in our experiment. Users’ interpretations accuracy for the ®gn “ " was (i) consistent, i.e.,
Conflicting by the participants P1 and P4; and (ii) decreasedCiamflicting to IncapableandModeratedto
Conflicting by P2 and P3 respectively. Thus, the integration of semiotics perception in UT assisted to find
potential usability problems and also to recommend possible solutions.

The usability testing report produced based on this method’'s outcome was received by the project
customer of the application with content. One representative of the project customer was part of the testing
team and saw how semiotics was applied in the usability test. We asked the project customer for feedback on
the importance of using semiotics evaluation as part of the usability test; for instance, the project customer
stated that... mielestani ikonien testaaminen oli hieno lisa tahan kaytettavyyden arviointiii'...."1 think
sign testing was a great addition to the usability evaluation....”). From a practitioner’s point of view, this
demonstrated that sign testing was an applicable method in the given context.

5. CONCLUSION AND FUTURE WORK

This research conducted an experiment on an e-health application’s paper prototype to observe the value and
the applicability of integrating semiotics perception in usability testing. The results of this experiment
showed the possibility to obtain a number of benefits that contributed to the usability evaluation. In a
nutshell, this experiment of integrating a semiotics perception in usability testing:
» provides an overall idea of interface signs’ intuitiveness to the end users to interpret the
intended/referential meaning of interface signs,
» conveys the understandability (improving the users’ interpretations accuracy) of interface signs and as a
consequence it also provides the indication of applications learnability to the real users,
 assists in finding usability problems and also to recommend possible solutions,
* receives customer’s contentment, and the like.

Moreover, this experiment also showed two directions for conducting future research. On one hand, a
semiotic-based conceptual tool/framework for interface design and evaluation is essential to obtain benefits
of integrating a semiotics perception in usability testing. On the other hand it provides to the usability
practitioners a methodological approach that can be used and applied in other domains for further research.

There were a few limitations in the present study. Firstly, the experiment was conducted only on a web
application; secondly, the number of participants was rather small; thirdly, a few other aspects (e.g., cultural,
emotional, etc.) were not considered in the experiment; and fourthly, experiment was based on a paper
prototype thus the interactivity of interface signs was not properly observable to the test participants. The
authors hope to consider these issues in future tests.
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