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Abstract

Usability, most often defined as the ease of use and accept-
ability of a system, affects the users’ performance and their job
satisfaction when working with a machine. Therefore, usability is
a very important aspect which must be considered in the process
of a system development. The paper presents several numerical
data related to the history of the scientific research of the us-
ability of information systems, as it is viewed in the information
provided by three important scientific databases, Science Direct,
ACM Digital Library and IEEE Xplore Digital Library, at differ-
ent queries related to this field.

Keywords and phrases: usability, information systems,
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1 Introduction

Bragge et al. [1] show how the computer-supported research can fa-
cilitate the literature review and critical evaluation. Suduc et al. [2]
noticed that many international scientific databases offer, on queries, a
wide range of information (authors, publications, subjects, etc.), based
on results of the query performed. These information are, usually, quite
comprehensive to gain a “big picture” perspective on the research ac-
tivity of that field. Suduc et al. [2] also noticed that this method
of computer-aided research profiling substantially minimizes the data
processing time comparing to the method used by [1] [3] [4] [5].

This paper aims at presenting and evaluating the information pro-
vided by three scientific databases, namely ACM Digital Library, IEEE
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Xplore Digital Library, and Science Direct, to various queries concern-
ing the usability of information systems with a view to identifying the
trends in the evolution in time of the interest for this research field.

2 Usability concept

According to ISO 9241-11 (1988) and ISO 9241-171 (2008), for a prod-
uct to be usable and accessible users should be able to use it to achieve
their goals in an acceptable amount of time, and be satisfied with the
results [6]. The new draft standard ISO/IEC CD 25010.2 (2008) pro-
poses a more comprehensive breakdown of quality in use into usability
in use, flexibility in use, and safety.

Usability in use corresponds to the ISO 9241-11 definition of us-
ability as effectiveness, efficiency, and satisfaction. The effectiveness is
provided if the user can successfully and correctly fulfil his objectives.
The assistance quality within the interface can have a great impact on
the effectiveness. The interface should be as informative as possible [7].
Efficiency can be described as the speed (with accuracy) in which users
can complete the tasks for which they use the product [8]. Satisfaction
is composed of comfort (overall physiological or emotional responses to
use of the system) and acceptability of use (overall attitude towards
the system, or the user’s perception of specific aspects) [9].

Flexibility in use is a measure of the extent to which the product
is usable in all potential contexts of use, including accessibility. Safety
is concerned with minimising undesirable consequences [6].

During the process of designing and implementing information sys-
tems, sequences of decisions should be made with respect to the choice
of the most adequate alternatives concerning several critical aspects,
such as system orientation, composition of the team, method to be
adopted, IT&C tools to be utilized, resources to be allocated and so on
[10]. During this process there should be made the design decision that
determines the usability of the system [11]. Therefore, usability exper-
tise and knowledge is crucial in the projects. In any software project,
there should be considered five essential usability characteristics [12]:
(1) learnability — rapidly begin working with the system; (2) efficiency
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— user high level of productivity; (3) memorability — no necessity to
relearn everything after a period of not using the system; (4) low error
rate — fewer and easily rectifiable errors while using the system, and
no catastrophic errors occur; and (5) satisfaction — a system pleasant
to use.

Systems that are difficult to use lead to business costs and losses.
As shown in [13] if the system is difficult to use, people either won’t
use it at all or if they will eventually use it they will do so to the
less extent possible, or they will waste unnecessary time. In addition
more technical support and/or more technical changes and adaptations
would be necessary.

There are good reasons to evaluate the usability in the design pro-
cess of a product such as (a) a deeper understanding of the user needs
and (b) to set the stage for product improvement in order to provide
a better user experience.

3 Usability evolution

Usability concern is part of human being, but “the field of usability
research really came into being when the tools we used started to run
up against our cognitive and physical limitations” [14]. The term us-
ability started to be used around 1980s in order to replace the term
“user friendly” which “had acquired a host of undesirably vague and
subjective connotations” [15].

Usability has evolved from “representing a relatively simple utili-
tarian concern for task performance into a highly complex notion of a
contextualised human experience, also including emotional and social
aspects” [16].

According to [14], it was the aviation engineers who started to think
about usability seriously in order to reduce human errors of aviators.
M. Soegaard [17] identifies the origins of the concept of usability in the
falling prices of computers in the 1980s, when for the first time in the
human history, it was feasible for many employees to have their own
personal computer and, therefore, usability became a key goal for the
design of any interactive software that would not have been used by
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trained technical computer specialists. According to [18], the usability
profession can be associated with the work of John Whiteside at DEC
(Digital Equipment Corporation) and John Bennett at IBM. During
the late 1980s, they published a number of chapters and papers on the
topic of “usability engineering”. With their work they stressed a quan-
titative but practical engineering approach to product design. They
stressed the importance of the work context in creating usable and
functional products to improve productivity. They stressed also that it
is useful to integrate usability specialists in the design and implemen-
tation team who aims at obtaining the best solution for the allocated
resources [10]. At present, the terms “usable” and “usability engineer-
ing” are used to describe well-designed products and the process by
which they should be designed [18].

The current understanding of usability evolved from its meaning
of the starting days of the “usability movement” in the 1980s and the
researches have ever more focused on usage contexts. “Usage quality
no longer appeared to be a simple issue of how inherently usable an
interactive system was, but how well it fitted its context of use” [17].

4 Method and Results

In order to identify a trend of the evolution, in time, of the interest for
the usability research field, a study has been conducted in May, 2012.
The study consisted in several queries, related to the usability research
filed, on three major scientific databases, ACM Digital Library, IEEE
Xplore Digital Library and Science Direct. Therefore, first, there have
been searched all the scientific materials which contained the “usabil-
ity” term in title, then in abstract and at the end in keywords. Second,
there have been searched all the scientific materials which contained
the “usability” word and also one of the following terms: “information
system” or “information systems” or software.

Table 1 presents the number of the scientific materials contained
by the three analysed scientific databases at 25" of June 2010 [19] and
at 9" of May 2012. Comparing the numbers of materials at almost
two years distance, it can be noticed that the databases increased in

150



Usability in Scientific Databases

content with good percentages: ACM Digital Library with almost 24%
(365,331 items), IEEE Xplore Digital Library with 20% (527,853 items)
and Science Direct with 12% (1,183,521 items).

Table 1. The numbers of scientific materials contained by ACM Digital
Library, IEEE Xplore Digital Library and Science Direct

Database Scientific materi- | Scientific materi-
als (25" of June | als (9" of May
2010) 2012)

ACM Digital Library 1,529,482 1,894,813

IEEE Xplore Digital Li- | 2,651,920 3,179,773

brary

Science Direct 10,236,351 11,419,872

Table 2 shows the results of the queries performed: the number of
scientific materials, contained by each of the three databases, which
has (a) “usability” or (b) “usability” and “information system” or “in-
formation systems” or “software”, in title, abstract and keywords. The
results show that there are not too many scientific materials which con-
tain “usability” and “information system” or “information systems” or
“software” in title or abstract but there are much more which contain

“usability” in abstract, title or keywords fields.
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Comparing to the total number of the items in the scientific
databases, the materials which contain the searched terms represents
only a small part. For example in ACM Digital Library 0.511% of
the scientific materials contains usability in abstract, in IEEE Xplore
Digital Library 0.168% and in Science Direct 0.021%.

Materials which contain "usability" term in the
keywords field

m ACM Digital Library m [EEE Xplore Digital Library m Science Direct
3014
50 1
e ,.,__2-_30 058 679 4on
1980-1989 T el |
1950-1999 E—
2000-2012

Figure 1. The number of scientific materials, per decades, included in
ACM Digital Library, IEEE Xplore Digital Library and Science Direct,
which contains ”usability” term in the keywords field (on 9" of May
2012)

Because the keywords of a paper capture the main topics of the
scientific material, there have been analysed the materials which con-
tain usability as keyword. Therefore, Figure 1 presents the number
of scientific materials in the usability research field in three periods of
time: 1980-1989, 1990-1999 and 2000-2012. The results show clearly
that this research area started in 80’s, continued in 90’s and increased
a lot in the last twelve years.

Figures 2, 3 and 4 present the evolution in the last 12 years of the
numbers of scientific materials, with “usability” as keyword, which are
included in the three analysed scientific databases. The figures show
an increasing interest for the usability research field.

Because the study was made in May 2012, it is obvious that the
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Materials in ACM Digital Library which contain
"usability" in the keywords field
(2000-2012)

36

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 2. The number of scientific materials, published in the last 12
years and included in ACM Digital Library, which contains ”usability”
term in the keywords field (on 9" of May 2012)

Materials in IEEE Xplore Digital Library which
contain "usability" in the keywords field
(2000-2012)

T

& =y &
A= L)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 3. The number of scientific materials, published in the last
12 years and included in IEEE Xplore Digital Library, which contains
"usability” term in the keywords field (on 9" of May 2012)
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values for 2012 are only partially relevant. Also for 2011, the values
might be influenced by the databases updating process for that year,
which might be still ongoing.

ACM Digital Library and IEEE Xplore Digital Library, at any
search, give the list of the authors of the scientific materials returned as
results of the search. Science Direct does not offer such a list. Table 3
presents the top ten authors with the highest number of scientific ma-
terials in the usability research field included in ACM Digital Library
and IEEE Xplore Digital Library.

Materials in Science Direct which contain
"usability" in the keywords field
(2000-2012)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 4. The number of scientific materials, published in the last 12
years and included in Science Direct, which contains ”usability” term
in the keywords field (on 9" of May 2012)

155




Ana-Maria Suduc, Mihai Bizoi, Florin Gheorghe Filip

g gurjoery 3ua(g jd! PIOIN 310

g 1ley9,] epurflepy q1 Tezer] UeIyeuOf

g 1lea Wryog 9 USS[IIN qOe[

S seSry sornui(q LT uyo[ i druuog

S n 3uery L1 pIojpue[d UUy

S [[o1e) N uyor g 1Zz1¢] RULIRIN]

9 O[O1[3ROUOY RURA[IS €z | wmequesoy orueydojg

9 nsny| UeIIsLI) eC turiodor] eIeqIRYg

) uewre[ng yeizng Ce yorquiol Iodseyy

S JeJee YezZIZY 6¢ IoBUIZ[OY SeaIpUuy

s[erIajew JoYyIy s[erIajeuwr oY1)

-UQI0S JO JoquINN] Joyny | -UudIds JO JIqUUNN] Ioymy
Areaqry rensiq d10[dX HHAAT Arexqrg endiq NDOV

pIomAey se ULy | AJ[Iqesn,, sey
UOTA S[RIIYRUL OYTURDS ‘AreiqIT [eySIq oI0[dX HHHI Pue ATRIqr] [ei8Iq NOV Ul popnpul pue
poystqnd s[eLIo)ewW OPYIJUSLdS JO JOQUINU 3S9YSIY oY) YIM SIOYINE W) ISIY oYY} JO ISI[ oY, "¢ O[qRT,

156



Usability in Scientific Databases

All of these authors are researchers with wide experience and large
number of scientific papers in human computer interaction area. For
example Andreas Holzinger, the author with the highest number of sci-
entific articles with “usability” as keyword in ACM Digital Library, in
his online CV!, presents himself as the author of more than 300 publi-
cations and as a researcher very involved in the HCI research area (e.g.
he is chair of the Workgroup Human—Computer Interaction and Usabil-
ity Engineering (HCI&UE) of the Austrian Computer Society (OCG)
and founder and leader of the Special Interest Groups HCI4AMED and
HCI4EDU).

Therefore, a top of authors with the highest number of scientific
articles which contain specific terms might be very useful for any re-
searcher in order to identify people with similar research interests.

Table 4 presents the first ten publications (journals/proceedings)
which contains articles in the usability research field. The publication
with the highest number of papers in the usability field is Interacting
with Computers (101 papers in Science Direct and 42 in ACM Digital
Library), followed by International Journal of Human-Computer Stud-
ies (b3 papers in Science Direct and 50 in ACM Digital Library) and
Proceedings of the SIGCHI conference on Human factors in comput-
ing systems (52 papers in ACM Digital Library). Thus, a top of the
publications with scientific articles which contain specific terms is also
useful in order to identify the representative publications for a specific
research filed.

"http://user.meduni-graz.at/andreas.holzinger /holzinger/
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5 Conclusions

The scientific databases, like Science Direct, ACM Digital Library and
IEEE Xplore Digital Library, provide, on each search, besides the list of
scientific papers which responds to the search criteria, useful informa-
tion (e.g. representative publications and authors, etc.), which enable
the researchers to better understand the research field and the deep
meaning of what they can find in the database related to that field.

Although, research on usability has, since the late 2000s, been su-
perseded by research on user experience, according to many authors, it
has been and remains human computer interaction core concept. The
results presented in this paper shows that the usability research area
started in 80’s, continued in 90’s and increased a lot in the last twelve
years. Also the results present the Interacting with Computers and
International Journal of Human-Computer Studies as the most repre-
sentative journals in the usability research area and authors such as
Andreas Holzinger, Kasper Hornbaek and Barbara Leporini, the most
prolific authors in this area, that are included in the analysed scientific
databases.
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