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Abstract

A range of different methods and tools have been proposed by both academics and professionals in recent years for
evaluating the quality of websites. Some are of general application and can be used to assess any type of website, while
others have been adapted to the specialized characteristics of the websites employed in a given sector. This paper under-
takes an analysis of existing scientific production in this field, with the aim of identifying its most relevant publications,
its principal authors and the specific sectors served by the sites under evaluation. By triangulating review methods, 716
texts, published between 2000 and 2018, were identified in Scopus, Web of Science and other databases and examined.
In addition to basic bibliographic information, the number of citations received by each text was recorded using Google
Scholar. The area of knowledge in which each author works was also categorized based on his or her specific affiliations.
The results point to a growing interest in website quality in a scientific community that has a presence in more than
70 countries. Its authors are drawn from various disciplines, although the highest number of publications is recorded
in computer science, business and medical informatics. The most frequently cited texts are in fact seminal books in the
associated disciplines of usability, information architecture and user experience. However, as of 2007, the number of
texts describing evaluation tools for the websites of specific sectors — most notably, education (33%), health (27%) and
commerce (21%) — increased their share. In conclusion, it is evident that website quality is a field of study undergoing
constant growth and increasing specialization and one that offers ample opportunities for research.
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1. Introduction

Thirty years after its invention, the Internet is today the world’s most widely used communication channel. Estimates
place the number of active sites at more than one hundred million and calculations indicate that more than half the pla-
net’s population are users (Internet Live Stats, 2020). This emphasises just how important it is that websites comply with
basic principles of quality in a broad diversity of characteristics that include their content, organization, interface visual
design, and user-friendliness. Indeed, this concern has been maintained independently of the continuous technological
advances that have been made, including the development of the social web and the mobile web.

Faced with what is a vast, competitive scenario, those Large-scale, content-intensive sites, re-
responsible for websites are in need of guidelines that quire specific tools and indicators for
can help them optimize their sites. Nowhere is this truer
than for large-scale, content-intensive sites (Pérez-Mon-
toro; Codina, 2017), which require specific tools and indicators for evaluating their quality. In light of demands to this
end from both the academic world and the professions, numerous proposals have been made, published in journal
articles and books or laid down as standards and guidelines.

evaluating their quality

This study seeks to characterize this literature on website evaluation, with its different methods and tools, and to identify
both its leading authors and the sectors that these studies specifically address. And it does so on the understanding that,
over the years, website quality has developed into a specific field of study, one that is increasingly interdisciplinary and
specialized in nature.

2. Defining website quality
The concept of quality is defined by ISO 9000 as
“the degree to which a set of inherent characteristics of an object fulfils requirements” (/1SO, 2015),
and, in ISO 9241-151, while we find guidance for World Wide Web user interfaces, no specific definition is provided (/SO,
2008).
Aladwani and Palvia warned, almost two decades ago, that
“web quality is a vastly undefined concept” (Aladwani; Palvia, 2002, p. 468).

Semeradova and Weinlich (2020) continue to stress that, despite the numerous studies that have been conducted on
the matter, a uniform definition of website quality has yet to be formulated.

Olsina, Covella and Rossi point out that while the quality of a website is easy to recognize, it is difficult to define and
evaluate:

“The meaning of quality is not simple and atomic, but a multidimensional and abstract concept” (Olsina; Covella;
Rossi, 2006, p. 109).

The authors go on to say that website quality evaluation is based on the quantification of entities and attributes, where
an attribute is a measurable property of an entity. As such, quality is an abstract relationship between attributes of en-
tities and measurement goals.

Elsewhere, Anusha (2014) claims that website quality can be measured from two perspectives:

- that of programmers, and
- that of end users.

The former focus their attention on the degree of maintainability, security and functionality, while the latter pay greater
attention to usability, efficiency and creditability.

Similarly, Rocha (2012) breaks down his definition of website quality into three dimensions:

- content quality,
- service quality, and
- technical quality,

while Hasan and Abuelrub (2011) also think in terms of dimensions, and identify four key criteria underpinning the
concept of website quality:

- content

- design

- organization

- user-friendliness.

Drawing on these definitions, and given that no unified formal definition has yet to be formulated, we propose that web-
site quality can be considered the ability of a website to meet the expectations of its users and owners, as determined
by a set of measurable attributes.
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Note, we do not speak about meeting needs, but rather We propose that website quality can be
expectations, on the understanding that, while a websi- considered the ability of a website to

te may provide a given service, it might also cause frus- h . fi q
tration among its users and fail to meet the objectives meet the expectations of Its users an

of the site managers. Nor do we limit this definition to owners, as determined by a set of mea-
those who solely browse the site, but we also include surable attributes

other interested parties, given that a site’s owners and

managers also use it and have their expectations about what it can offer.

Moreover, we opt to stress the term “attributes”, as opposed to “dimensions” or “criteria”, since although their identi-
fication and selection may be made based on the interests of the researchers undertaking a particular evaluation, the
concept of attribute implies an intrinsic condition or quality of the site.

Here, for the purposes of this study, we will however refer to website quality in its broadest sense, that is, as the discipli-
ne that concerns itself with evaluating the quality of the strategic, functional and technical features of websites as well
as with their specific content.

3. Theoretical framework

Concern for website quality emerged virtually in tandem with their creation. From the outset, interface design and hu-
man-computer interaction professionals —including, Nielsen (2000), Shneiderman (2000) and Norman (2002)— warned
of the need for websites to include certain attributes that would guarantee optimal user experience.

And it was in this way that the evaluation of website quality was born, a process described by Dragunalescu as both
complex and critical, since it involved such concepts as quality, objectivity and accuracy, and in which

“evaluative judgments are frequently followed by important deliberative and decision-making processes” (Dra-
gulanescu, 2002, p. 247).

A range of different approaches, trends and methods have been developed for evaluating website quality; but, in gene-
ral, they can be classified in two main groups: user studies, and expert analysis (Codina; Pedraza-Jiménez, 2016).

Among the former, studies of website usability, that is, attempts at measuring interface user-friendliness, stand out
(Nielsen, 2000; Norman, 2002). More specifically, usability can be defined as the ability of website applications to su-
pport the tasks of providing information and services effectively and efficiently while guaranteeing satisfaction Matera;
Rizzo; Carughi, 2006).

Initially, the measurement of web usability remained solely descriptive. But over the years, it has become more closely
linked to the experimental paradigm, incorporating user testing (Rubin; Chisnell, 2008) and quantitative methodologies
based on statistics (Sauro, 2010; Sauro; Lewis, 2012) and the collection of usability metrics (Tullis; Albert, 2013).

Studies of this type have also adopted the qualitative methods of the social sciences, most notably surveys, observa-
tions and interviews related to interface design (Tidwell, 2006; Garrett, 2011). In this way, the concept of “usability” has
evolved into what we now refer to as “user experience” (UX), understood as the perception and responses registered by
those that use a product, system or service.

The second group of website evaluations are characte-

rized by expert analysis formulated and applied by in- There are two main groups in the methods
formation professionals. Their earliest formats took the for evaluating website quality: user studies
form of heuristics (Nielsen, 2005), principles (Tognazzini, and expert analysis, although there are

2014), recommendations (Krug, 2014), rules (Shneider- | ks f d trategi t
man, 2016), guidelines (Leavitt; Shneiderman, 2006), alSO WOrKS Tocused on strategic aspects

and standards (Bevan, 2005).

However, it was the heuristic evaluations (Hassan-Montero; Martin-Fernandez, 2003) that provided expert analysis with
a tool that facilitated their reproducibility. Formulated as checkpoints or as a series of questions, they are relatively easy
to apply and allow a comparison of results from different websites to be made (Jiménez et al., 2012).

The more complex versions of these evaluations can incorporate different dimensions (including, parameters and indi-
cators) and allow scores to be awarded. They are particularly suited to case studies and comparative analyses. Some of
these tools are for general use, that is, for evaluating sites from any sector (Codina, 2008), while others are specific to a
given sector, such as e-commerce or tourism (Pedraza-Jiménez; Codina; Guallar, 2016).

These systems of analysis also present different levels of automation (Hasan; Abuelrub, 2011). Thus, they may be applied
manually by experts (Allen et al., 2006); be semi-automatic, applied with software support (Pribeanu, 2009; Afonso;
Reis-Lima; Pérez-Cota, 2012) or with a mathematical model that makes multi-criteria decisions (Rekik; Kallel; Alimi,
2015); or operate in a completely automated fashion, based on artificial intelligence and machine learning (Jayanthi;
Krishnakumari, 2016).
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Mention should also be made of the existence of a line

of qualltY evf':\luat'lons foFused on 'Fhe effechyeness of Expert analysis are applied by informa-

the website in terms of its strategic conception. They . .
. . o tion professionals and are expressed as

are based on the premise that, while a site might be well T o ]

built from a technical perspective, it may not respond to heuristics, principles, recommendations,

the purpose for which it was designed and so fail in its rules, guidelines and standards

task (Sanabre-Vives; Pedraza-Jiménez; Codina, 2018).

Thus, we have witnessed the development of integrated models, such as the three-dimensional cube proposed by
Ramler et al. (2002), later systematized by Calero, Ruiz and Piattini (2005) under the name Web Quality Model. This
integrates and evaluates three dimensions related to web attributes, quality characteristics, and lifecycle processes.

Other strategy-oriented models include

- WebQual (Barnes; Vidgen, 2001);

- WebQual™ (Loiacono; Watson; Goodhue, 2002);

- Web Assessment Index (Hernandez; Jiménez; Martin, 2009);

- Web Performance Index (Kaur; Gupta, 2014);

- Pequal (Watrébski et al., 2016);

- An analytical system known as Double Entry with Patterns. (Sanabre-Vives; Pedraza-Jiménez; Vinyals-Mirabent, 2020)

Finally, although they constitute disciplines in their own right, to this line of strategic models we can add

- webmetrics (Thelwall, 2002; Ordufia-Malea; Aguillo, 2014), which measures a website’s impact;

- search engine positioning or optimization (SEO) (Lopezosa, 2019);

- web analytics, which among other aspects evaluates performance indicators (Cutroni, 2010; Clifton, 2012) such as
KPIs (key performance indicators) (Kaushik, 2010), the conversion rate or the return on investment (ROI) (Tonkin;
Whitmore; Cutroni, 2010).

4. Previous bibliographic reviews

A number of previous studies have analysed scientific production in the field of the quality evaluation of websites. Table
1 provides details of the 17 review articles examined in this study. Most follow the guidelines for systematic reviews in
software engineering as proposed by Kitchenham and Charters (2007) or employ the method outlined by Webster and
Watson (2002).

Among the main contributions made by these studies, special mention should be made of their applied classifications
and the criteria employed for grouping the articles under review. For example, Rekik et al. (2018) classify the evaluation
tools according to the type of site and the category or sector it is used in (e.g. health, education, etc.). In contrast, Chiou,
Lin and Perng (2010) classify the studies according to their methodology.

Elsewhere, Quifiones and Rusu (2017) base their systematic review on usability heuristics and on the way in which these
were created. Similarly, Jiménez-Iglesias, Pérez-Montoro and Sanchez-Gémez (2017) propose a five-way division of
their heuristic indicators into institutional, governmental, expert, online and scientific categories.

Mariage, Vanderdonckt and Pribeanu (2006) focus their study on web usability guidelines, which they categorise as
principles, guidelines, standards, style guides, recommendations, ergonomic algorithms and design rules.

Bevan (2005) does the same with guidelines and standards, comparing the 125 aspects covered by the /SO standards
related to web quality, with the 187 usability guidelines of the US Department of Health and Human Services (HHS) and
the 121 guidelines for academic websites in the UK. Fogli and Guida (2015), in turn, classify the instruments between
those based on international standards and those that constitute original models.

In the field of applied usability, Fernandez, Insfran and Abrahdo (2011) map the main evaluation methods for the web,
detecting gaps and opportunities. A similar study was undertaken by Ugras et al. (2016), in which they characterized
research trends and areas of application. Gonzalez-Sanchez, Montero-Simarro and Gutiérrez-Vela (2012) studied the
evolution of the concept of ‘usability’ as an indicator of software quality in more than 1,600 articles. They conclude that
this term begins to disappear after 2007 to be replaced by ‘user experience’ (UX).

UX s the focus of Maia and Furtado’s (2016) review, in which the authors note that researchers do not apply psycho-phy-
siological measures, preferring qualitative approaches and manual evaluations.

Finally, Ivory and Hearst (2001) presented a highly cited study on automated user interface evaluation tools, grouped
into the following categories: testing, inspection, inquiry, analytical modelling, and simulation.
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Table 1. Previous literature reviews of website quality studies

Author(s).and' et Title of study Period analysed Sar‘nple Method
publication size
Diaz et al. (2019) A systematic Iltera.t.ure review about quantlt.atlve metrics to 2014 -2018 13 Sys.temat|c
evaluate the usability of e-commerce web sites (5 years) review
Rekik et al. (2018) Assessing web. 5|Fes quality: .A.systematlc literature review by 2009 - 2015 532 Sys'tematlc
text and association rules mining (6 years) review
J|menez-lgl'e5|as; Per?z- Disefio c{le}nformaaon dlgl'taI: revision y lclas'lﬁcaaonvde |nleado- 1988 - 2017 Systematic
Montoro; Sanchez-Gémez | res heuristicos para contenidos web [Digital information design: (29 years) 44 mappin
(2017) review and classification of heuristic indicators for web content] Y Pping
Quifiones; Rusu (2017) Hoyv to develop usability heuristics: A systematic literature 2006 - 2016 76 Sys.temat|c
review (10 years) review
Maia; Furtado (2016) A systematic review about user experience evaluation 20102015 25 Sys'tematlc
(5 years) review
Ugras et al. (2016) Research trends in web site usability: A systematic review 2005 -2014 199 SysFematlc
(9 years) review
Abdallah; Jaleel (2015) Web5|tg appeal: Development of a.n assessment tool and 2000 - 2015 133 Sys.temat|c
evaluation framework of e-marketing (15 years) review
Bevan; Carter; Harker ISO 9241-11 Revised: What have we learnt about usability since 1998 - 2015 2 State of the art
(2015) 1998? (17 years)
Fogli; Guida (2015) A practical apprc?ach to the assessment of quality in use of 2002 - 2012 23 State of the art
corporate web sites (10 years)
Factores de calidad en sitios web de destinos turisticos: estado 2005 — 2015
Tapia-Ledn (2015) de la cuestion [Quality factors in tourist destination websites: +30 State of the art
(10 years)
state of the art]
Analysis of
Gonzalez-Sanchez; Evolucién del concepto de usabilidad como indicador de 1991 — 2011 scientific
Montero-Simarro; calidad del software [Evolution of the concept of usability as (20 years) +1,600 | production,
Gutiérrez-Vela (2012) an indicator of software quality] Y bibliometric
analysis
Fernandez; Insfran; Usability evaluation methods for the web: A systematic map- 1996 - 2009 Systematic
= : 206 )
Abrahao (2011) ping study (14 years) mapping
Hasan; Abuelrub (2011) Assessing the quality of web sites 1999 = 2009 76 Sys.tematlc
(10 years) review
. A strategic framework for website evaluation based on a 1995 - 2006 Systematic
Chiou; Lin; Perng (2010) review of the literature from 1995-2006 (11 years) 83 review
Mariage; Vanderdonckt; . - 1986 - 2006
Pribeanu (2006) State of the art of web usability guidelines (20 years) 69 State of the art
Bevan (2005) Guidelines and standards for web usability 20(21y;a2r2)05 433 Comparison
Ivory: Hearst (2001) The state of the art in automating usability evaluation of user 1985 - 2001 132 State of the art
interfaces (16 years)

5. Objectives

The primary objective of the present study is to analyse and characterise scientific production in the field of website
quality evaluation. To do so, we have examined studies published between 2000 and 2018. The achievement of this
objective, however, is subject to the fulfilment of the following specific objectives (SO):

SO 1: Determination of the most relevant academic and professional publications in this field.
SO 2: Identification of the principal authors, the countries in which they work, and the disciplines to which they belong.
SO 3: Identification of the type of website their studies seek to evaluate.

6. Methodology

This study constitutes an analysis of scientific production and employs a triangulation of the following methods (Grant;
Booth, 2009).

- First, we record elements from bibliometric studies, which enables us to identify the leading authors in the field, the
journals that are consulted most frequently, and the thematic areas in which they primarily focus, thus providing an
overview of production in this specific discipline (Abadal; Guallar, 2018).

- Second, to constitute the document bank and undertake an in-depth analysis of it, we undertook a systematic review
(Booth; Sutton; Papaioannou, 2016) employing for this purpose academic databases, in an effort to avoid any bias and
to guarantee maximum transparency and traceability.
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- Finally, to make the analysis as exhaustive as possible, we also undertook a systematic mapping (Gough; Oliver; Tho-
mas, 2017), thus identifying a very broad set of relevant studies.

The Prisma model was used to document the selection process of our evidence-based analysis (Moher et al., 2009) and,
by way of a general protocol, we worked within the Salsa framework (Grant; Booth, 2009; Codina, 2018), which includes
the following stages: search, appraisal, analysis, and synthesis. Below, we provide details of each step in this process:

6.1. Search

First, we defined the field of study as the evaluation of website quality and established the period of our analysis as the
years between 2000 and 2018. Search equations were then designed in both English and Spanish, based on the terms
most commonly used in the literature (see Figure 1) in combination with Boolean operators.

(website OR“web site” OR “web sites”)
AND (quality) AND
(assessment OR assess OR assessing OR assurance OR evaluation OR evaluating OR evaluate OR analysis OR index OR heuristic OR standard OR
guideline)

(evaluacion OR andlisis OR “sistema de analisis” OR indice OR protocolo OR pauta OR guia OR heuristico OR estandar OR directriz)
AND (calidad) AND
(“sitio web” OR web OR “pagina web”)

Figure 1. Search equation used in databases and specialized engines

Figure 2 shows the document search and selection process that we carried out in January 2019. Our universe was de-
fined by the most important multidisciplinary academic databases: namely Scopus and Web of Science (WoS) Core Co-
llection. A comprehensive consultation was performed in all disciplines, applied to the title, abstract and keyword fields,
the results of which were ordered by relevance. Given the high documentary noise detected, we opted to select the first
two hundred most relevant documents in English from each database, plus the 41 studies detected with the equation
in Spanish.

We also used the GOOg/e Scholar search engine: Records identified through Additional records identified
i i i database searching through other sources
because of its greater coverage, vast international (n=186) (n=105)

presence (Martin-Martin et al., 2018) and so as not
to only include journal articles, but also books and
other technical documents (Thelwall; Kousha, 2015)
employed in the field of website design and develop-
ment. The search yielded approximately 127,000 re- | | = Feooommm > D“P”(C:f;g)wms
sults, of which the first hundred were analysed, also

ordered by relevance.

Identification

! |

Records identified
(n=891)

I

Potentially relevant records
(n=842)

Screening

Additionally, we used a number of specialized data-
bases, including LISTA (Library, Information Science
& Technology Abstracts) collection available on the
EBSCOhost platform, IEEE Xplore and ACM Digital
Library, as well as other bibliographic information
resources, including Emerald Insight, Dialnet Plus,
SciELO, Microsoft Academic, DOAJ, Mendeley, Re-
searchGate, Dimensions, Semantic Scholar, 1Findr,

and Lens, which contributed a further 245 papers Figure 2. Text selection flowchart, an adaptation of the Prisma model (Moher
that met our inclusion criteria. et al., 2009)

___________________ »| Records excluded
(n=126)

A4

Records selected for download in full-text
(n=716)

y

Documents included in the analysis
(n=716)

() ()

The academic documents recovered with these sources were complemented with an additional 53 texts of a technical
and/or professional nature, as well as with international standards and government and industry guidelines on website
quality. To localize these texts, we implemented the review methods of mapping and systematic mapping.

Finally, we examined each of the bibliographic references in the previously identified studies undertaking state of the art
or systematic reviews of website quality (see Table 1) and identified a further 52 new documents, giving us a total of 891
texts. However, we detected 49 duplicate articles, due primarily to the overlap between the WoS and Scopus databases,
which we proceeded to eliminate. Thus, our searches allowed us to identify 842 documents.

6.2. Appraisal

After completing the search, all the texts recovered were reviewed manually, their titles and abstracts being examined
in order to determine if they fulfilled the criteria detailed below:
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Inclusion criteria:

- Thematic relevance: Documents about website quality in general. Studies describing procedures and/or tools for the
quality assessment of websites.

- Publication type: articles from scientific journals and communications published in conference proceedings as well
as international standards, institutional guidelines, books with expert recommendations, style guides and technical
reference documents for professionals.

- Language: English or Spanish.

- Publication date: during or after 2000.

Exclusion criteria:

- Studies of tools designed for a specific website, as well as case studies examining a single website.

- Web analytics studies or those based solely on visit statistics or on performance indicators, impact factors or conversion rates.

- Studies focused solely on the effects on the subject or user psychology, their behaviour or perception of their expe-
rience, and which do not analyse the website.

- Documents referring solely to applications (apps).

6.3. Analysis

After conducting the appraisal and filtering out some of the downloaded records, a document bank (Yin, 2015) or evi-
dence base was constituted with 716 publications —589 in English (82.2%) and 127 in Spanish (17.7%)— which were
managed using Mendeley reference software. Then, the metadata of the bibliographic information record for each item
were cleaned and normalized using the OpenRefine software, and exported to an Excel table to facilitate their one-by-
one manual review and descriptive analysis.

Next, to each publication we added the number of citations received in Google Scholar, a search engine that provides
this information not solely for journal articles, as is the case with other bibliometric measures. This indicator was collec-
ted in the last week of April 2019 for all texts.

As the older publications have enjoyed a longer period in which they could be cited, each publication was also associated
with a normalized impact number, specifically: the average citation count (ACC) (Dey et al., 2018), which weights the
number of citations with the number of years since its publication.

The affiliation of the authors of the studies was also registered, indicating their academic centre (research unit, depart-
ment or faculty), university, and the nationality of that university. These details were recorded to enable us to analyse
the countries and areas of knowledge with the greatest scientific-technical production in the field of study.

Using this information, a specific classification was drawn up by discipline based on a codebook (Lavrakas, 2008). After
reviewing the categorizations proposed by Unesco, OECD, WoS and Scopus, we opted to employ the nomenclature of the
latter, using the following names of disciplines primarily related to web quality assessment in this database: computer
science, business, health sciences, communication, library and information science, human-computer interaction (HCl),
and others, including education and psychology.

However, we opted not to employ this taxonomy and treated all the categories at the same level, with the aim of making
visible relevant sub-disciplines in this field of study, as is the case of HCI.

6.4. Synthesis

All the information collected was synthesized on a spreadsheet in three separate areas:

a) Publication information:

- Bibliographic fields, that is, author(s), year, title, format, publisher, language, abstract and keywords, among others.
- Impact indicators: record of number of citations received in Google Scholar and average citation count.

b) Author(s) information:

- Country: defined by affiliation.

- Context or origin of the document: academic (scientific research), professional (technical document) and/or normati-
ve (government, international standard).

- Discipline: areas of knowledge, defined by faculty or department of affiliation.

c) Characteristics:

- Scope, level of specificity or range of application: general or sector-specific.
- Specific sector: education, government, health, tourism, commerce, or media.
- Quality attributes, methodologies and types of tool.

Finally, we used Excel to count the number of coincidences and NVivo software to analyse the frequency of terms. We
present these results in the following section.
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7. Results

The most relevant results obtained from reviewing the 716 selected documents on website quality evaluation are presented
below. They are organized in three sections: information about the publications, the authors and, finally, the text characteristics.

7.1. Publications

First, the evolution of scientific production over time and the distribution of the literature during the period covered by
the study are presented (Figure 3). There is an upward trend in publication in this field, based on the number of papers
published each year, especially in the first decade of the new millennium. In contrast, in the following decade, although
the highest publication rates are reached, growth has become much more irregular.

49 \
. % // \_/ ®
s \ /L

60

99
=)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 3. Annual production of publications on website quality

A study of the format of the publications under review (Table 2) shows that academic journal articles and conference pro-
ceedings account for more than 80% of the scientific production. The remaining 20% comprise books, technical reports and
other types of so-called “grey literature”, mostly used in professional settings. Although the journal articles receive a higher
number of total citations in Google Scholar, books and web pages record a higher median number of citations.

Table 2. Format of the publications under review and total number of citations in Google Scholar (GS) and their median

Format Publications % GS citations Median n° of GS citations
Journal article 455 63.5 30,594 17
Conference proceedings 138 193 3,783 4
Book 36 5.0 19,618 47
Thesis 24 34 132 0
Technical report 20 2.8 1,650 16
Book chapter 18 25 467 5
Web 18 25 1,005 30
Working document 7 1.0 98 6
Table 3. Journals with the highest number of publications on website quality (N = 482)
Journal Country Ne of publications
Revista espanola de documentacioén cientifica Spain 23
Online information review United Kingdom 10
Internet research United Kingdom 9
The electronic library United States 9
Profesional de la informacion Spain 7
Lecture notes in computer science Germany 7
Hipertext.net Spain 6
Journal of medical internet research Canada 6
International journal of electronic commerce United States 5
International journal of engineering and technology (UAE) United Arab Emirates 5
International journal of information management United Kingdom 5
Aslib proceedings United Kingdom 4
Government information quarterly United Kingdom 4
Information & management Netherlands 4
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Note that in order to compare the number of citations received by the various publication formats, the median was cal-
culated. We opted for this measure of centrality as opposed to the mean because of some highly extreme values. In the
corpus of documents analysed some documents record no citations while others have received thousands.

We found a very wide variety of publications that publish studies related to website quality evaluation methods. Moreover,
they belong to various scientific disciplines or areas of knowledge. Our study includes works from 298 different journal tit-
les, 74 of which belong to the domain of healthcare and medical informatics. The journals that publish the most articles on
this subject, and on the most regular basis, are those in the fields of library and information science, as verified by Table 3.

A similar degree of diversity is observed in the publishers that publish books and conference proceedings, with a predo-
minance here of those specializing in engineering and the computer sciences, most notably /EEE and ACM Press, with 32
items. Emerald Group Publishing Limited, Springer International Publishing, Elsevier, North-Holland, and Pergamon also
stand out in this regard.

In terms of the net number of citations recorded in Google Scholar, the analysis shows that the most cited publications
correspond to the professional world and primarily to books, several of which can be considered seminal works in the
field of website design and quality. In fact, the most cited works (Table 4) are headed by the main reference on usability
(Nielsen, 2000), followed by the foundational texts in information architecture (Morville; Rosenfeld, 2006) and user
experience (Garrett, 2011). The the most cited works includes nine books, eight journal articles, two conference proce-
edings and a technical report containing a standard from the World Wide Web Consortium.

Table 4. Website quality publications with most net citations in Google Scholar (GS)

Author(s) Year Title Format | GS citations

Nielsen 2000 | Designing web usability: The practice of simplicity B 6,109

Morville; Rosenfeld 2006 | Information architecture for the World Wide Web B 3,083

Garrett 2011 The elements of user experience: User-centered design for the web and B 2,070
beyond

Liu; Arnett 2000 Explorlng the factors associated with web site success in the context of A 2,058
electronic commerce

Palmer 2002 | Web site usability, design, and performance metrics A 2,039

Tullis; Albert 2013 Meast{rlng thg user experience: Collecting, analyzing, and presenting B 1949
usability metrics

Aladwani; Palvia 2002 Developlng and validating an instrument for measuring user-perceived A 1471
web quality

Tidwell 2006 | Designing interfaces: Patterns for effective interaction design B 1,458

Agarwal; Venkatesh 2002 Assessing a firm’'s web pre'srence: A heuristic evaluation procedure for A 1,078
the measurement of usability

Loiacono; Watson; Goodhue 2002 | WebQual: A measure of website quality C 1,058

* Format or document type: A (article), B (book) and C (conference proceedings).

In total, 96 publications receive more than 100 citations each and almost half the works included in the document bank
receive 10 or fewer citations each. Indeed, 107 publications, corresponding in the main to works published in the last
two years, do not record a single citation.

Table 5. Journal articles with the highest number of average citations (average citation count, ACC)

Author(s) Year | Title GS ACC

Palmer 2002 | Web site usability, design, and performance metrics 2,039 120

Liu; Arnett 2000 E>.<p|or|ng the factors associated with web site success in the context of electro- 2,058 108
nic commerce

Aladwani; Palvia 2002 Deve;lopmg and validating an instrument for measuring user-perceived web 1,471 87
quality

Law: Qi; Buhalis 2010 Progress in tourism management: A review of website evaluation in tourism 618 69
research

Agarwal; Venkatesh 2002 Assessing a firm’s )Afeb presence: A heuristic evaluation procedure for the mea- 1,078 63
surement of usability

Loiacono; Watson; Goodhue | 2007 | WebQual: An instrument for consumer evaluation of web sites 710 59

Ivory; Hearst 2001 | The state of the art in automating usability evaluation of user interfaces 1,009 56

Huizingh 2000 | The content and design of web sites: An empirical study 935 49

Park; Gretzel 2007 | Success factors for destination marketing web sites: A qualitative meta-analysis 469 39

Cao; Zhang; Seydel 2005 | B2C e-commerce web site quality: An empirical examination 527 38
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Table 6. Books with the highest number of average citations (average citation count, ACC)

Author(s) Year Title GS ACC
Tullis; Albert 2013 | Measuring the user experience: Collecting, analyzing, and presenting usability metrics 1,949 325
Nielsen 2000 | Designing web usability: The practice of simplicity 6,109 322
Garrett 2011 | The elements of user experience: User-centered design for the web and beyond 2,070 259
Morville; Rosenfeld 2006 | Information architecture for the World Wide Web 3,083 237
Sauro; Lewis 2012 | Quantifying the user experience: Practical statistics for user research 553 184
Tidwell 2006 | Designing interfaces: Patterns for effective interaction design 1,458 112
Nielsen; Loranger 2006 | Prioritizing web usability 1,047 81
Shneiderman et al. 2016 | Designing the user interface: Strategies for effective human-computer interaction 197 66
Krug 2014 | Don't make me think, revisited: A common sense approach to web and mobile usability 326 65
Morville 2005 | Ambient findability: What we find changes who we become 837 60

As mentioned, given that the oldest publications have been around longer to receive citations, we employed an average
citation count (ACC), which normalizes the number of citations received in relation to the years that have elapsed since
a text’s publication. Thus, Table 5 shows the ten articles with the highest ACC and Table 6 does the same for books, re-
vealing some differences with the list ordered by net citations in Google Scholar (GS).

7.2. Authors

A study of the authorship of these works shows that 1,873 authors were involved in the set of publications, giving an
arithmetic mean of 2.6 authors per document. However, most of the identified authors (90.9%) put their name to just
one study, which is consistent with the median (Med = 1).

Table 7. Authors with most publications on website quality in the period analysed (N = 1,873)

Author Affiliation Country Publications
Codina, Lluis Communication Department, Universitat Pompeu Fabra Spain 13
Pedraza-Jiménez, Rafael Communication Department, Universitat Pompeu Fabra Spain 10
Biiyiikozkan, Giilgin Department of Industrial Engineering, Galatasaray Universitesi Turkey 9
Hasan, Layla Department of Computer Information Systems, Zarqa University Jordan 6
Sastry, Jammalamadaka K. R. | Department of Electronics and Computer Science and Engineering, KL University | India 6
Thelwall, Mike School of Computing and Information Technology, University of Wolverhampton | United Kingdom 6
Aguillo, Isidro F. Cybermetrics Laboratory, CSIC Spain 5
Bevan, Nigel Professional Usability Services United Kingdom 5
Lentz, Leo Utrecht Institute of Linguistics, Universiteit Utrecht Netherlands 5
Olsina, Luis School of Engineering, Universidad Nacional de La Plata Argentina 5
Orduia-Malea, Enrique Trademetrics Research Group, Universitat Politécnica de Valéncia Spain 5

In turn, for the period analysed, only 11 authors were associated with five or more publications included in the docu-
ment bank for this study on website quality (Table 7). The co-authorship relations of these authors are shown in Figure 4.

The three disciplines that work most in the field of website quality show similar percentages of publications: human-com-
puter interaction and library and information science, both with 11.5%, and communication with 8.9%. Other disciplines
such as education and psychology account for 4.5%.

Similarly, a study of the universities to which the authors are affiliated allows us to identify where most studies in this
field are published. Figure 6 shows that the United States (23%) and Spain (19%) clearly lead what is otherwise a diverse
list of 75 countries and international organizations (including Unesco and the European Union) in this area of knowledge.
They are followed by the United Kingdom, China, India and Turkey.

Europe predominates, with 39% of the publications (308 of the 775 authors), and is followed by America (26%), Asia
(26%), Africa (5%) and Oceania (4%).

Finally, based on the authors’ affiliation, we can also determine the professional field of origin and the context in which
the document was written. Figure 7 shows that 660 works, that is, the vast majority, are academic in origin, and appea-
red in a scientific publication. Of the remaining texts, 39 —primarily books, technical reports and working documents—
belong to the professional field, while 17 correspond to normative documents, international standards, and government
guidelines.
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Figure 4. Authors with most works in terms of co-authorship and year of publication

7.3. Characteristics

Following an examination of all tit- Computer science
les and abstracts, we were able to
characterise the type of website Business
for which the quality assessment
method or tool developed in each Health sciences
publication was intended. Some
tools are designed for general Library and information science
use, that is, they were designed
to analyse any type of website, Human-Computer interaction
while others are specific, that is,
designed for a specific sector. Of Communication
the publications, 32.7% concern
themselves with the quality at- Others

tributes common to all websites,
while 67.3% focus on a website

specific to a given sector (Table 8). Figure 5. Discipline or origin of the works according to author affiliations (N = 716)
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Figure 6. Countries with most publications, according to the author’s country of origin (N = 775)
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Table 8. Scope or level of specificity of the publication, citations in Google Scholar
and median citation score Professional
6%

Normative
2%

/—

. Ne of GS GS median
0
U T A publications & citations score
General 234 32.7 38,865 18
Sector 482 67.3 18,492 12
Education 161 334 669 4
Health 130 27.0 3,799 14
Commerce 101 21.0 8,708 12
Government 49 10.2 1,179 12
Tourism 28 5.8 1,934 13
- Figure 7. Context of origin of the publications according to
Media 3 27 148 2 author affiliations
However, the general 5
publications receive the highest .
number of citations in Google /\
Scholar and also present the 40 / \ ~
highest median count. Among 35 VA / \ %
the sector studies, the most 30 / \\ \
cited by far are those originating 25 / \ /

"/
in the field of commerce, " A/ \ / V /

although  those originating
in the health sector have the 8 ‘——MM\%&
10

highest median citation count. )(/ AV N/

In addition, it is evident that 5

while the scientific production 0 Vv

on genera| website quality as- 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
sessment instruments remai- ~—— Seclorial  —— Generdl

ned constant across the period,

as of 2007 there was an increa- Figure 8. General and sector-specific publications by year

se in the number of works by
sector or those concerned with specific types of website (Figure 8). Among the latter, Table 9 records the three publica-
tions with the highest average citation count (ACC) in each of the sectors.

The education and culture sector, which accounts for 33.4% of the publications, includes studies of the websites of uni-
versities, libraries, museums, schools, e-learning platforms and online courses, while the health sector (hospitals and
medical and psychological information site) accounts for 26.9% of publications, comprising in the main articles assessing
the credibility of the content available on the internet about diseases and treatments.

A further 20.9% of specific publications concern themselves with commerce, essentially Internet businesses and e-com-
merce, and include the website quality assessment of department stores (retail), online auctions and online sales sites of
such goods as books, wine and clothing. This group also includes studies of industrial and business processes, including
recruitment, marketing and corporate reputation. The publications in this sector receive the most citations and are the
studies that concentrate the most proposals based on website quality evaluation software and mathematical models for
multi-criteria decision-making.

Studies of the quality of government websites account for 10.1% of the sector-specific production in this field. They
include studies of the websites of governments, parliaments and municipalities, as well as the internet presence of the
political authorities.

Although closely related to the commerce sector, given the level of specificity of its websites, the tourism sector is
considered a separate category here. The sector accounts for 5.81% of publications which concern themselves with the
websites of specific holiday destinations, travel agencies, hotel booking, and online plane ticket purchases.

Finally, 2.7% of publications are concerned with the media and, more specifically, with the online press and digital (or
cyber) media.

To further our examination of the characteristics of their content, more than a hundred website quality attributes —as
identified in the fifty studies with the highest average citation counts, representing almost 70% of all citations received—
were also analysed by performing a frequency count and systematically categorising these attributes in a set of thirteen
dimensions.
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Table 9. Sector-specific publications with the highest ACC

Author(s) ‘ Year ‘ Title ‘ GS ‘ ACC

Education sector

Aguillo; Ortega; Ferndndez | 2008 Webometric Ranking of World Universities: Introduction, methodology, and future 201 18
developments

Gordon; Berhow 2009 University websites and dialogic features for building relationships with potential 130 13
students

Unesco 2018 | Unesco's internet universality indicators: A framework for assessing internet development 10 10

Health sector

Hu; Shyam-Sundar 2010 | Effects of online health sources on credibility and behavioral intentions 305 34

Bilsel; Biiyiikozkan; Ruan 2006 | A fuzzy preference-ranking model for a quality evaluation of hospital web sites 198 15

Beredjiklian et al 2000 Evaluating the source and content of orthopaedic information on the internet: The 228 12
case of carpal tunnel syndrome

Commerce sector

Liu; Arnett 2000 Exploring the factors associated with web site success in the context of electronic 2058 | 108
commerce

Loiacono; Watson; Goodhue | 2007 | WebQual: An instrument for consumer evaluation of web sites 710 59

Cao; Zhang; Seydel 2005 | B2C e-commerce web site quality: An empirical examination 527 38

Government sector

Karkin; Janssen 2014 Evaluating WfébSIteS from a public value perspective: A review of Turkish local gover- % 19
nment websites

Huang; Benyoucef 2014 | Usability and credibility of e-government websites 85 17

Chua; Goh; Ang 2012 Web 2..0 appllcat.lons in government web sites: Prevalence, use and correlations with 74 "
perceived web site quality

Tourism sector

Law; Qi; Buhalis 2010 | Progress in tourism management: A review of website evaluation in tourism research 618 69

Park; Gretzel 2007 | Success factors for destination marketing web Sites: A qualitative meta-analysis 469 39

Fernandez-Cavia et al. 2014 Web Quality Index (WQI) for official tourist destination websites. Proposal for an 100 20
assessment system

Media sector
Indicadores para la evaluacion de la calidad en cibermedios: Analisis de la interaccion

Rodriguez-Martinez; 2012 |V de la adopcién de la Web 2.0 89 13

Codina; Pedraza-Jiménez [Indicators to evaluate the quality of online journalism web sites: an analysis of Web
2.0 interaction and adoption]
Sistema Articulado de Analisis de Cibermedios (SAAC): Una propuesta sobre el qué 'y

. el como para estudiar medios de comunicacion digitales

Codinaetal 2014 [Articulated System to Analyse Digital Media (ASADM): a proposal about what and 2 4
how to study online newspapers]

Jowkar; Didegah 2010 | Evaluating Iranian newspapers’ web sites using correspondence analysis 21 2

As Table 10 shows, the attributes associated with website usability and content are the most frequently mentioned, fo-
llowed by those of information architecture, user experience, graphic design, technology and security, interactivity, and
performance and effectiveness; all of which are present in at least half the texts analysed.

As for the type of evaluation tool proposed in the most cited publications, we detect a predominance of expert analysis,
in the form of heuristic tests, analytic systems or decision-making models. In this group we also include international
standards and international guidelines. Finally, our analysis of the methodologies employed shows that checklists and
scoring scales or indexes are the most frequent, above all in the health sector. Questionnaires and user tests are emplo-
yed less frequently, but are a favourite approach in the commerce and tourism sectors.

8. Discussion

The results of the scientific production analysis of website quality evaluations presented here coincide in certain res-
pects with the findings of Rekik et al. (2018). For example, the respective percentages of general and sector-specific
publications are calculated in both studies at around 30% and 70%, while both record a similar distribution across the
sectors, with the exception of a considerable presence of texts examining social networks and media in the earlier study,
a category that we have not specifically considered here.
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Our results also coincide with the outcomes reported More than a hundred of the studies
in the review undertaken by Ugras et al. (2016) which, analyzed refer to the quality of content

although focusing solely on usability studies, finds that bsi b health bl q
education has been the sector attracting the greatest on websites about health problems an

number of studies or the greatest research interest. In their medical treatments. They are very
contrast with previous reviews, however, here we have specific and highly cited

found that tourism is a relevant sector for website qua-

lity assessment, so much so that we identify it as separate category in its in own right on the basis of the number of
studies that focus specifically on it and the high citation scores achieved by some of these articles.

Table 10. Website quality attributes included in the documents with the highest average citation counts (n = 50)

Dimension Presence Related attributes

Accessibility, easy to use, customization, effectiveness, ease of comprehension, efficiency, reada-

- 5
Usability 80% bility, error prevention, user control, intuitive, learnability, context of use, flexibility
Completeness and exhaustiveness, up-to-date, clarity, multilingualism, relevance, precision,
Content 30% authority, conciseness, contact information, objectivity, linking of contents, written for the web,
? attribution of authorship, writing and spelling, uniqueness and value added, visualisation of
information, truthfulness and rigour, persuasive discourse
Information architecture 76% Navigability, search, organization, labeling, mobile adaptability, localization and state, sitemap,
home page
User experience 669 Satisfaction, trust, credibility, utility and service, emotion, relevance, perceived value, expecta-
0

tions

Visual appeal, consistency and coherence, familiarity, adequate use of colour, balance and
Graphic design 66% contrast, corporate identity, simplicity and clarity, aesthetic integrity, creativity and innovation,
expressiveness of icons

Speed and response time, adherence to standards, link performance, availability and stability,

Technology and security 60% domain and URL, compatibility and interoperability

Interactivity 50% Feedback, responsiveness, dialogue, gamification

Performance and effectiveness 50% h(])eysl’t);ii:gi;:i:;/vfgzthiness, transactions, conversion, page views, reputation, return on invest-
Legal aspects 42% Sé?/;ixlzr;grf;r;ﬁdentiality, data protection, transparency, declaration of sponsorship, copyright,
Customer support 38% Help and documentation, customer service, frequently asked questions

Advertising and marketing 38% Brand image, search engine optimization (SEO), special offers, sales orientation

Multimedia 34% Images, graphics and photographs, video and audiovisual, animation, audio and sound
Sociability and participation 26% Social networks, rating, community, opinions

As is usual in the scientific-technical field, journal articles are the most frequently chosen format (65%) for disseminating
the results of studies evaluating website quality. However, conference proceedings —which are widely published in the
computer sciences— have also been found to be a frequent format for publishing findings, accounting for almost 20% of
the documents studied in our review.

Here, the identification of more than a hundred studies of the quality of the content of websites on health problems and
their medical treatment is also of some relevance. These studies are, moreover, highly cited and have a high degree of
specificity, focusing both on the evaluation of sites on common illnesses and highly specific cures and treatments.

These documents are concerned with determining the veracity and reliability of medical information. For this reason,
the majority draw on the HonCode protocol (Health On the Net Foundation, 2017), which certifies principles such as
website authority, complementarity (that is, that the information supports rather than replaces), attribution, honesty
and transparency in the treatment of content, with particular attention to aspects such as ethical rigour that are not
always observed in other sectors.

To disseminate these studies, in addition to the journals specific to each specialty, there are a dozen specialized titles in
the field of medical informatics that publish this type of website review, including: Journal of Medical Internet Research,
Journal of Biomedical Informatics, and Health Communication.

Finally, a prominent aspect that this study has revealed There is a large number of works on
is the presence of a large number of works on website . . .
quality based on multi-criteria decision making (MCDM) web quallty based on multi-criteria deci-
models, hybrid models, intuitive approaches and fuzzy sion-making models and other methods
methods as developed in the decision sciences. typical of decision science
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9. Conclusions

The results of this paper indicate that, between 2000 and 2018, academic interest in the study of the evaluation of web-
site quality and the identification of opportunities for improving website quality has increased. Over the last ten years,
in particular, this is borne out by an increase in the number of publications.

Yet, as regards the actual concept of website quality, a Between 2000 and 2018 there has been
sole definition has yet to be formulated in the studies . . .
a growing interest in the academy to

reviewed here. While various approaches have been de-

veloped within the areas of software quality and quali- study the quality assessment of websi-
ty-in-use, there is yet to be one that alludes specifically tes and propose opportunities for im-
to all stakeholders in the website or which is based on a provement

set of measurable attributes. For this reason, this study
has proposed a new definition centred specifically on these particular aspects.

Returning to this study’s first specific objective (SO 1) concerning the impact of the publications reviewed, we have been
able to determine that the three most frequently cited works correspond to books in English for professionals working
in the field. The list is headed by authors that are widely considered as being the “fathers” of the disciplines of usability,
information architecture, and user experience. This result, however, contrasts with the preferred publication format of
the documents studied, given that most are published as articles in scientific journals.

As for SO 2, concerning the primary affiliations of authors in this field, our study shows that among the 75 countries
represented, universities in the United States and Spain have published most prolifically in this field. Moreover, Europe
concentrates more than a third of the scientific production, followed by America and Asia.

Likewise, we have shown that website quality is a concept studied from a variety of different approaches and in distinct
areas of knowledge, including communication, health, computer science and business, these last two areas contributing
the greatest number of studies.

Finally, in relation to SO 3, concerning the orientation of these studies, we have shown that they increasingly tend to
focus on specific sectors, including those of education, health and e-commerce, the three most predominant in the
literature. In fact, we have been able to verify that an increasing number of texts are currently being published in which
proposals are presented for the evaluation of specialist sites. At the same time, however, the publication of broader stu-
dies aimed at evaluating websites in general has remained stable —they are neither growing in number nor are they are
the predominant form of scientific production— although they receive the highest number of citations.

As regar_ds the methodologles er.n.ployed in these st_udles, Studies on web quality tend to focus
two main currents can be identified: expert analysis and .

user studies, with a predominance of the former, althou- more and more on speC|f|c sectors, such

gh we also identify studies focused on a range of diffe- as education, health or business

rent strategic aspects. The type of assessment tools and

instruments employed in the documents analysed is varied, facilitating different levels of evaluation. They range from
checklists to complex analytical systems, which can be applied manually, semi-automatically or in a fully automated mode.

Our study of the characteristics of the content shows that a high number of articles are concerned with the reliability of
medical information on specialized websites and that a large number of studies are based on mathematical models for
multi-criteria decision-making, designed primarily to analyse e-commerce sites.

Future research can usefully focus its attention on undertaking a systematic review of the assessment methodologies
employed in the literature and the way in which the most frequently cited works apply them. Moreover, the results re-
ported here call for a more in-depth study of the most frequently recurring parameters and indicators of the attributes of
website quality, given the high degree of overlap detected between the articles studied. In this way, it should be possible
to propose a taxonomy of the attributes of website quality that enjoy a high degree of consensus among academics and
expert professionals in this field.

Finally, it would be interesting to undertake an intersectoral and interdisciplinary study to detect the extent to which the
website quality instruments formulated for different types of website, emanating from very different fields of knowled-
ge, complement each other. Indeed, website quality assessment is a multidisciplinary field of study subject to constant
growth and one that continues to offer many opportunities for future research. Here, we have begun to highlight, howe-
ver, the emergence of various trends, including the increase in sectoral systems and the introduction of semi-automated
tools of analysis. Furthermore, perhaps owing to its multidisciplinary status, this field of knowledge has yet to be unified
and has yet to consolidate the concepts and terms with

which it operates, a task that sooner rather than later Web quality is a concept approached from
specialists will have to address. For the time being, we various disciplines like communication,

can conclude that this field is becoming increasingly spe- health, computer science or business
cialized and diverse, like the web itself. !
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