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1. Introduction

The introduction of the World Wide Web (WWW), 25 years ago, has considerably altered the
manner in which people obtain information. Soon after the introduction of the WWW, it was evident
that traditional browsing was totally insufficient for internet users to locate the information that
interests them. This need was covered with the development of search engines. Today, search engines
play one of the most important roles in disseminating content. Search engine optimization (SEO) is a
collection of strategies that improves a website’s presence and visibility on a search engine’s results
page (SERP). In other words, the higher and more frequently a site appears in search results, the more
visitors it will receive through the use of search engines. The importance of SEO can be understood by
the fact that many web sites today receive the majority of their web traffic through a search engine’s
organic results.

The methods that SEO includes can be divided into four major categories: keyword
research/selection, search engine indexing, on-page optimization, and off-page optimization. On-page
optimization includes the management of all factors associated directly with someone’s website (e.g.,
keywords, appropriate content, and internal link structure), while off-page optimization includes all
the efforts made away from the website such as link building or social signal strategy. Undeniably, the
world of search engine optimization has changed and evolved drastically over the years with a shift
away from traditional ranking factors towards deeper analysis, and factors such as quality, multi-form
content, and social signals. However, even though SEO has changed a lot, it remains an important part
of any digital marketing strategy.

This special issue is soliciting theoretical and case studies contributions, discussing and treating
challenges, state-of-the-art technology, and solutions on search engine optimization, including, but not
limited to, the following themes related to SEO: Theory of SEO, different types of SEO, SEO criteria
evaluation, search engines’ algorithms, social media and SEO, SEO applications in various industries,
SEO in media web sites, etc. Through invited and open call submissions, a total of five excellent articles
have been accepted, following a rigorous review process that required a minimum of three reviews
and at least one revision round for each paper.

2. Contributions

The first paper, written by Christos Ziakis, Maro Vlachopoulou, Theodosios Kyrkoudis, and
Makrina Karagkiozidou [1], identifies the main factors that affect the ranking of a website in the search
engines’ results in order to provide enterprises and freelancers with a guide on the best techniques
to maximize a website’s position in search results. The paper consists of two parts. The first part
performs a literature review through a collection and analysis of academic papers and the second part
consists of research that was conducted manually using different phrases as case studies.

Future Internet 2020, 12, 6; doi:10.3390/fi12010006 www.mdpi.com/journal/futureinternet1
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Minos-Athanasios Karyotakis, Evangelos Lamprou, Matina Kiourexidou, and Nikos Antonopoulos
are the authors of the second paper [2] that aims to expand the current literature about the SEO practices
by focusing on examining, via the walkthrough method, the ways that news companies allow the
users to comment on their online news articles. The study investigates an extensive sample of Greek,
Cypriot, and international news websites.

The third paper written by Cristòfol Rovira, Lluís Codina, Frederic Guerrero-Solé, and Carlos
Lopezosa [3] investigates academic SEO by analyzing and comparing the relevance ranking algorithms
employed by various academic platforms in order to identify the importance of citations received in
their algorithms. The authors analyze two search engines and two bibliographic databases: Google
Scholar and Microsoft Academic, on the one hand, and Web of Science and Scopus, on the other.

Andreas Giannakoulopoulos, Nikos Konstantinou, Dimitris Koutsompolis, Minas Pergantis, and
Iraklis Varlamis have contributed the fourth paper of the special issue [4]. The purpose of this paper
is to study the extent to which a university’s academic excellence is related to the quality of its web
presence. The study deals with the website quality and search engine optimization (SEO) performance
of the most well-known university websites, using the Academic Ranking of World Universities
(ARWU) Shanghai list as a base of reference.

Finally, the fifth paper was written by Dimitrios Giomelakis, Christina Karypidou, and Andreas
Veglis [5] includes an exploratory study on the use of search engine optimization (SEO) in news
websites. Through a series of semi-structured interviews with SEO and media professionals at four
Greek media organizations, the study examines the familiarity of these news publishers with SEO
practices, including common trends and practices inside their own newsrooms, and the perceived
impact of SEO on journalism and news content.

Conflicts of Interest: The authors declare no conflict of interest.
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Abstract: The World Wide Web has become an essential modern tool for people’s daily routine.
The fact that it is a convenient means for communication and information search has made it
extremely popular. This fact led companies to start using online advertising by creating corporate
websites. With the rapid increase in the number of websites, search engines had to come up with a
solution of algorithms and programs to qualify the results of a search and provide the users with
relevant content to their search. On the other side, developers, in pursuit of the highest rankings in
the search engine result pages (SERPs), began to study and observe how search engines work and
which factors contribute to higher rankings. The knowledge that has been extracted constituted the
base for the creation of the profession of Search Engine Optimization (SEO). This paper consists of
two parts. The first part aims to perform a literature review of the factors that affect the ranking of
websites in the SERPs and to highlight the top factors that contribute to better ranking. To achieve
this goal, a collection and analysis of academic papers was conducted. According to our research,
24 website characteristics came up as factors affecting any website’s ranking, with the most references
mentioning quality and quantity of backlinks, social media support, keyword in title tag, website
structure, website size, loading time, domain age, and keyword density. The second part consists of
our research which was conducted manually using the phrases “hotel Athens”, “email marketing”,
and “casual shoes”. For each one of these keywords, the first 15 Google results were examined
considering the factors found in the literature review. For the measurement of the significance of each
factor, the Spearman correlation was calculated and every factor was compared with the ranking of
the results individually. The findings of the research showed us that the top factors that contribute to
higher rankings are the existence of website SSL certificate as well as keyword in URL, the quantity
of backlinks pointing to a website, the text length, and the domain age, which is not perfectly aligned
with what the literature review showed us.

Keywords: SEO; search engine optimization; website ranking; ranking factors

1. Introduction

The emergence of the Internet, and its rapid expansion worldwide, resulted in the storage and
sharing of a massive amount of data, and this data was available to every user with an internet
connection. As a result, billions of websites were created, which made it hard for the average user
to extract useful information from the web efficiently for a specific search. The need for an easier,
more efficient way to search for information led to the development of search engines. Gradually,
search engines began to assess the relevance of every website on their indexes compared to the queries
provided to them by the users. They took into consideration several website characteristics and
metrics and calculated the value of each website using complex algorithms. The enormous number
of websites being indexed from search engines, along with the increasing competition for the first
search results, led to studying and implementing various techniques in order for websites to appear
more valuable in search engines. These techniques make up what is called today “Search Engine

Future Internet 2019, 11, 32; doi:10.3390/fi11020032 www.mdpi.com/journal/futureinternet3
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Optimization” (SEO) and they are divided into either black hat or white hat depending on whether
they violate the search engines’ terms of service. It is worth mentioning that a website nowadays has
to be indexed into the first page of SERPs in order to receive a sufficient amount of organic visitors.
Ideally one of the first three results has to be acquired for the targeted keywords as the click through
rates are 30% (1st position), 16% (2nd position), and 10% (3rd position), while the click through rate
for positions past the first page of SERPs is limited to under 2% [1]. Search engines nowadays change
their algorithms regularly by adding and removing factors affecting the ranking of websites: SEO is a
dynamic procedure.

In this paper, a literature review, as well as a research review was conducted in order to pinpoint
the main factors that affect the ranking of a website in the search engines’ results. The knowledge from
this paper aims to provide enterprises and freelancers with a guide on the best techniques to maximize
a website’s position in search results.

2. Methodology

In order to accomplish the study, we researched several scientific databases to find articles about
SEO. The keyword used in our research is “Search Engine Optimization”.

To choose the most relevant articles, we searched academic papers using the PRISMA
methodology [2] as shown on Figure 1 on the digital libraries of (i) Science Direct, (ii) Springer,
and (iii) IEEE Xplore during February and March of 2018. The first search resulted in almost
1010 citations. By applying the PRISMA methodology we retrieved 125 articles after title and abstract
screening and used 23 articles as the base for the literature review.

The fact that the papers did not include some crucial factors that affect the ranking of a website
lead us to search around the web, using the same keywords, for authorized websites including the
factors that were not included in academic papers. Information only from trustworthy websites was
extracted only after the opinions of the authors were carefully examined.

Concerning the research, we implemented an 8-step process to get the requested findings

1. We searched for primary research to highlight the top SEO factors.
2. We determined the factors that we will use in our research and the tools that will be used to

extract data for every factor.
3. We determined the number of the samples, the size of every sample and the keywords that are

going to be used for every sample.
4. A Google search was conducted using the keywords of every sample and the data was saved in

EXCEL spreadsheets.
5. We normalized the data using a common numeric scale.
6. We conducted a statistical analysis using the Spearman correlation coefficient.
7. The average of the samples’ Spearman correlation coefficients for every factor was calculated.
8. We represented the SEO factors graphically according to the significance of every factor.

More specifically, the research was conducted using three samples from which the first 15 search
results were extracted. The key words that we used were “Hotel Athens”, “email marketing”,
and “casual shoes”. The first search was conducted on April 1, 2018 at 11:45 pm, the second on
April 12, 2018 at 2:40 pm, and the third on April 13, 2018 at 4:00 pm. We chose Google as the search
engine of the study as it is the most popular search engine with an almost 90% market share [3].

Concerning the factors that we took in consideration for the study, instead of using domain or
page authority metrics we used the number of backlinks as a metric of the websites’ value following
the methods of former SEO studies [4–6].

The normalization of the data was made using as a base a numeric scale from 0 to 9 in order to
compare the samples directly. We replaced the missing values with the average of the rest normalized
data and we consider that it does not affect the outcome of the research.
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We analyzed the data using the Spearman correlation coefficient. We used this method of statistical
analysis because we are not sure that there is linear correlation between every SEO factor and the
ranking of each website in the search results, [7] trying to prove the existence of monotony between
them. However, we have to emphasize that correlation does not mean always causation, so we can
make assumptions safely only for the factors that are highly correlated (|r| > 0.5) to the ranking of the
websites. The values of the correlations are calculated with the web tool vassarstats.net [8] and for the
measurement of the correlation degree we used the following scale.

R ≤ −0.5 strong correlation

−0.5 < r ≤ −0.3 medium correlation

−0.3 ≤ r < −0.1 weak correlation

We use the negative scale to assess whether a factor correlates to high ranking in the search results
as higher score means numerically lower ranking position (from 15th to 1st position).

Figure 1. Application of PRISMA methodology.

3. Literature Review

We conducted a literature review to address the main factors that affect the ranking of a website
as mentioned in former papers. Yalçın et al. (2010) [9], beyond the report of some factors that affect
SEO, illustrated the mechanics behind the operation of the search engines. They concluded that SEO
is a dynamic process which must be monitored frequently, tracing positive or negative changes for
the improvement of a website. Wilson et al. (2006) [10] discussed particular SEO techniques that
should be implemented during the creation of a website that aim to make the website visible on
search engines. In their opinion, keywords must be related to the content of the website so it can be
indexed higher in the search results for the targeted keywords. Finally, it is stressed that SEO is a
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competitive sector and changes are made often. Similar topics are analyzed by Zilincan (2015) [11] and
Cui et al. (2011) [12]. Rehman et al. (2013) [13] evaluated the existing SEO techniques by analyzing
and comparing other researches while mentioning main points that could be optimized. Using these
data, they recommend some theoretical methods for SEO. This is also the main topic of the research of
Zhang et al. (2011) [14] who conducted a comparative research on the SEO factors using 116 websites.
Killoran (2013) [15] studies the factors that affect the ranking of the SERPs and how web developers
and marketers can take advantage of them. He mentions that SERPs are shaped by three categories
of participants: the search engine companies and programmers, the SEO experts, and the search
engine users. It is claimed that not only the target group of the website but also the competition has
to be considered while choosing keywords. Finally, he recommends that correct keyword placement
and link-building through interaction with other content creators are crucial for optimal results.
The same pattern has been followed by Thekral et al. (2016) [16] who focused on the theoretical
documentation of the above aspects. Kakkar et al. (2015) [17] compared and explained various
algorithms of Google and focuses on SEO strategies and how they lead to better rankings, concluding
that SEO is a long term and dynamic procedure. Gudivada et al. (2015) [18] analyzed the mechanics
behind search engines and the techniques that are used to rank websites as well as how much it impacts
the traffic of a website. They conducted a study which shows that 70% of users prefer the organic
results. More specific, most of them (60%) select one of the first three organic results. That proves the
impact of SEO on website promotion. Krrabaj et al. (2017) [19] researched the on-site as well as the
off-site SEO factors. According to the results, quality content and inbound and outbound links affect
mostly the ranking of a website in the search results. Accordingly, Evans (2007) [20] made a research
on the most popular SEO techniques that affect the ranking of websites in the SERPs. The sample of
the research included 50 SEO optimized and 50 nonoptimized websites and the research revealed the
most effective SEO techniques as well as the importance of backlinks for a successful SEO campaign.
Chen et al. (2011) [21] aim to combine the SEO knowledge with the tools that the world wide web
offers in order to show how to increase the traffic of a website and provide a better relationship with
the website visitor. Patil Swati et al. (2013) [22] studied the ranking algorithms of the search engines
and presented the main factors that affect the SEO of a website. They categorized them in “white hat”
and “black hat” too, while pinpointing the differences between them. Hui et al. (2012) [23] referred
analytically to the mechanics behind the operation of search engines as well as the factors that
affect the ranking of websites and the method they used to select the search engine for their study.
Gregurec et al. (2012) [24] briefly presented the SEO factors that have been mentioned in previous
papers and they analyze some Croatian websites on the topics of computer science and engineering.
They concluded that independently from the country that a website serves the same principles of SEO
are applied. Chandra et al. (2014) [25] showed 32 efficient and effective methods of detecting spam in
the URL, the content and the links of a website. To accomplish this, they created a classifier that is
based on neural networks and requires minimal processing power. Thakur et al. (2011) [26] aim to
simplify the steps for the optimization of websites to make the process easier for marketing experts.
They present several SEO techniques mentioning the most flexible and effective of them. Their research
constitutes a guideline for marketers in order to adopt the best techniques. Ergi et al. (2014) [27] found
out in their research that the loading speed, the low bounce rate, and the total traffic of a website
have a positive impact on the ranking of a website. Kumar et al. (2011) [28] study the characteristics
of the algorithms that the search engines use and they suggest an optimization strategy for websites.
The application of the strategy was proved effective and gave information for even better ways of
website optimization. Dean (2016) [29] made a primal SEO research with the use of a crawler which
crawled 1 million websites, and information about them was gathered. The main purpose of the
research was to compare the ranking of the websites in the SERPs and the SEO techniques used on
them. He concluded that backlinks affect mostly the position of a website followed by relevant content,
the existence of at least one image as well as the existence of SSL certificate. However, they found out
that techniques such as the existence of the preferred keyword in the title tag do not affect the SEO
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of a website. Fishkin (2017) [30], in his article, included the main factors that will affect a website’s
position in 2018. He provides marketers a checklist with all the data that they should take into
consideration according SEO. He suggests that marketers should focus on providing value through
their content while optimizing the website’s structure in order to provide better user experience and
content traceability. Finally, Palos-Sanchez et al. (2018) [31] focused on analyzing user behavior when
using Internet applications. They found out that technology companies should stop recommending
undifferentiated strategies and to adopt processes to emphasize on better user experience in a website.

4. Findings

4.1. Literature Review

Through the literature review we found that the factors as shown on Table 1 impact the ranking
of websites in search engine indexes. On Table 2 the matching of previous researches to indexes
is presented.

Table 1. Previous research on search engine optimization (SEO) factors.

Page Size and Website Loading Time [7,11,21,24,26,30]
Keyword in Title tag [8,10,11,19,20,23,25,27,30]

Keyword in H1/H2/H3 Tag [8,19,20,30]
Keyword Density in Text [7,8,11,19,20,25,30]

Keyword in URL [8,19,20,30]
Keyword in Meta Description Tag [8,15,19,20,25,30]

Alt Text [10,13,15,23]
Unique - High Quality Content [10,13,14,20,30]

Title Length/ Description Length [7,9,11,19,22]
URL Length [8,9,13,19,21,22,26,30]
Text Length [22,26]

Text to Code Ratio [22]
Internal Linking [17,20,25]

Quality and Quantity of Backlinks [7–9,12,13,15–17,20,25,26,30]
Website Structure [7,9,14,16,19,25]

Social Media Support [7,9,12–16,18,23,30]
Custom 404 page [11,15,21]

SSL Certificate [22,26,30]
Sitemap xml file [7,8,11,15,21]

Domain age [7–9,11,17,25]
Responsive layout [14,15,20]

W3C Validity [8]
Bounce Rate [24–26]
Time on Site [24]

The most mentioned factors in the above papers include the quality and quantity of backlinks,
the social media support, the keyword in title tag, the URL length, and the website structure.

Page size and website loading time: A very important on-page factor for the optimization of a
website is the loading time. Search engines include this factor in their algorithms too. The higher the
loading time, the lower the ranking of a website in the search results. Although special effects and
graphic elements upgrade the image of a website, the excessive use of them may increase the loading
time of the website. Loading speed is affected not only by graphic elements but the HTML file and
all the elements regardless of their file type contribute to the size of a website and affect the loading
speed. Most search engines will not fully index pages that are greater than a certain sizeKeyword in
title tag: The title tag refers to the title of the file. Every HTML/XHTML file contains a title element.
The main use of the title tag is to determine the title in the toolbar of the browser, it shows the title
of the website in the search results and the name in the ‘favorites’ tab. Concerning this factor while
structuring a website it is easier for the search engines to trace and rank it in their search results.

7
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Keyword in h1/h2/h3 tag: Equally important on page intervention is the use of keywords in
h1, h2, and h3 tags. This element is the second most important on page factor for higher ranking in
the search results. The websites with optimized and targeted h1, h2, and h3 tags are ranked higher
by the search engines. This happens as the crawler searches for information regarding the content
structure of every website and the best way to extract this piece of information is to search on these
tags. Skipping this part of optimization is a big obstacle on the way to higher ranking.

Keyword density in text: The keyword density is the number of times the targeted keyword
appears in the text of a website compared to the rest text. This on-page factor and the frequency
of times the keyword appears in title tag are considered some of the most important factors when
optimizing a website. The ideal keyword density range is 2 to 8% of the text of the page but this range
is not universally true and is affected by other factors. We have to pinpoint that the keyword density
should not have negative impact on the readability of the text because it is perceived as negative
element of a website by the search engines

Keyword in URL: It is easier for crawlers to trace a website if its URL contains the targeted
keyword. In general, search engines tend to rank higher websites with .edu and .gov domains as these
domains are used by state and educational websites. However, optimization for all types of websites
can be achieved if the length of the URL is kept short.

Keyword in meta description tag: The meta description tag is a summary of the content of a
webpage. This tag contains the text that appears in the search results of the search engines just below
the link. The meta description tag is a guide on what keywords should the website be indexed for by
the search engines

Alt text: To be ensured that the most elements of a website are indexed correctly, they have to be
in HTML format. However, content such as images and videos need more information to be indexed
by the search engines. Webmasters must use an alt tag for images and a transcript for videos to provide
enough details about those types of content.

Unique high-quality content: Search engines prefer websites with unique, authentic, and quality
content. If the content of a website is plagiarized from another website it will not be ranked high by
the search engines. In addition, a frequently updated content has better chance to get ranked higher in
search engines for related keywords.

Title length & Description length: The title of the website must reflect the topic of the website
without unnecessary information. With the use of a short and comprehensive title, website visitors can
understand the main topic of the website. Google suggests no more than 70 characters for title tag.
The meta tag description offers some pieces of information in the search engines about the website.
A poor or no description in this tag suggests a low-quality website. On the other side, larger than
standard text (up to 155 characters recommended by Google) may be considered spam as the targeted
keywords may be used excessively.

URL length: The URL represents the address of the site in the World Wide Web. As mentioned
above, the targeted keywords should be included in the URL, so it can be traced easily from the search
engines. To become even more SEO-friendly it should be short and understandable.

Text length: Websites with longer text tend to rank higher in the search results compared to
the ones that have less or no text at all. This proves that search engines prefer content rich websites.
This assumption may correlate with the fact that in richer content the targeted keywords appear more
frequently. Besides, users prefer longer text as it is more informative. Text to code ratio: The text-to-code
ratio is a metric that represents the ratio between the text in the front-end part of the site to the back-end
code. The ideal ratio range is 25 to 70%. This ratio refers in the visual text compared with all the HTML
elements including the image tags and other visual elements. Although this factor is not directly
correlated to the ranking of a website, there are many factors that are based on this factor, so it is crucial
to be considered for a more effective SEO strategy.

Internal linking: A very important SEO factor is the linking of the individual pages of a website.
The goal of internal linking is not only to make the visit of the user more enjoyable but also to facilitate
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the tracing and the indexing of the individual components of the website. As a result, a higher ranking
of the website is achieved, given the fact that the value that is passed by the external links is shared
uniformly in all subpages of the website. Finally, it should be mentioned that internal links must be
checked regularly to trace any broken links.

Quality and quantity of backlinks: The quality and quantity of backlinks is one of the most
important factors for optimal ranking. Backlinks are references from other websites pointing to the
targeted website. Google, in order to determine the importance of each website for the user, invented
an algorithm that calculates the value of the website based on the references from other websites
pointing to the given site. The algorithm takes into consideration the number as well as the quality
of the incoming links. This algorithm is called “Pagerank” and uses a 0 to 10 scale to determine a
relative score of that page’s importance and authority. The ranking of a website heavily relies on
the Pagerank algorithm, which is the only factor that has remained unchanged despite the updates
made in the ranking patterns. Considering the importance of this factor, building quality backlinks
that are referenced from a high number of websites is extremely important to achieve high ranking.
Depending on this, webmasters started implementing black hat SEO techniques such as purchasing
links, arranging for links provided by link farms, and link exchange with other websites to quickly
build inbound links. As soon as these techniques became known to search engine programmers,
websites using these link-building strategies were banned and the algorithms were changed in order
to value quality over quantity. Therefore, when building backlinks, the authority of the linking sources
and the topic relevance of the linked sites must be considered.

Website structure: Having a clear navigation system is a standard requirement for a useful website.
Some websites use frames and navigation buttons made in java or other programming languages which
are not traceable by search engines. The solution to this problem is the creation of a complementary
navigation bar using normal HTML links to ensure that every page of the website is traced by search
engines. This type of navigation bar helps crawlers extract more information about the structure of
the website than graphic elements. The structure of the website has to be clear as mentioned above in
order to minimize the directory depth. Ideally the structure consists of less than four layers. This type
of structure is achieved by embedding the most important pages, links, and titles from the second and
third layer into the home page.

Social media support: It is widely known that most people use social media daily and it is the
only source of information for some of them. Connecting a website to social media accounts ensures
that the website gains more traffic as well as quality backlinks which increase its authority. Based
on these facts, search engine algorithms begun to depend increasingly on bookmarks, social signals,
and the impact of content creators on social media to assess the value of a website.

Custom 404 page: Web Servers return a 404 webpage when the requested webpage cannot be
found. Customizing the 404 page helps keep users on the site and can even enhance their search
experience. The customization includes pointers to home page or other pages of the site and even
references to other sites with relevant to the user’s search content.

SSL certificate: The acronym SSL refers to the term secure socket layer. It is a protocol that
establishes an encoded link between the server and the browser that allows sensitive information to be
transmitted securely. The SSL certificate ensures that a website is reliable and that the user’s data are
kept safe. In addition, it prevents spamming. The websites that have this certificate installed use the
protocol https instead of http. Such websites tend to rank higher in the search results as they are safer
than similar sites without the certification.

Sitemap xml file: An XML file that is created by the web developer of the website and is submitted
for use by search engines. The creation and the uploading of a sitemap along with the website
help the crawler to find all the subpages of a website. It also notifies the search engines for any
changes made to the website, the degree of significance of every page, the frequency of the website
updates, and other information. In sum, it contains information that enhances the effectiveness and
the relevance of the indexed website’s content but also makes it easier for search engines to index the
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website. This procedure is crucial for the optimization of a website as the number of a website’s pages
is highly correlated to the website’s ranking.

Domain age: The age of a domain name is quite an important factor affecting the ranking of a
website. According to Google’s algorithms, the older the domain the more reliable the website that the
domain points to. It is no surprise that websites with newer domains tend to rank lower that those
with older ones.

Responsive layout: According to a 2014 study on the subject “Mobile path to Purchase” by
Telemetrics and xAd [15], 50% of the respondents use a mobile device to start their search and two out
of three buyers purchase goods and services through their research. Even though there is clear evidence
that the mobile devices contribute to e-commerce success, many websites are not responsive to mobile
devices. A responsive website not only enhances the experience of the user but also contributes to
higher rankings. When making a website responsive, services that mobile devices introduced such as
voice search must be considered. It is important to optimize the keywords in order to allow search
using whole sentences instead of keywords.

W3C validation: W3C or the World Wide Web consortium is a worldwide web commission.
This commission sets some standards regarding syntax errors in the source code of the website. Every
website that meets the standards that the consortium sets ranks higher in the search engines. Websites
which are validated can add a small icon that indicates that they are w3c validated.

Bounce rate: The metric that shows the percentage of visitors that leave the website just after they
view the first page of the website without exploring other pages. Low bounce rate indicates a website
with high quality content which is also relevant to the user’s search. That is why search engines
recently included that metric as a factor that affects the ranking of a website in the search results.

Time on site: The total duration of a user’s visit in a website. It is obvious that the more time a
user spends on a website the more valuable the content of the website is for the search engines as it is
more likely for a visitor to spend more time on a page with valuable for them content. Considering the
usefulness of this metric, it is becoming an increasingly more important indicator for the ranking of
a website.

4.2. Our Research

After the analysis of the data for every website of the three samples that we gathered, we calculated
the Spearman correlation between ranking of each website and their scores based in our scales, and then
we calculated the averages for each factor and presented them concentrated using a table.

Table 2 presents all the correlations as they emerged from the samples. The columns present the
samples and the rows present factors. The last row presents the average of the correlations for every
factor. The averages show whether a factor is universally valid. The results are presented on Figure 2
in descending order.

We should mention that for the factors with low correlation and high score we cannot be sure
whether they contribute to the ranking of websites. It is possible that the constant high score is
correlated to higher ranking but we cannot confirm that as the sample of search results for every
keyword is restricted to 15 webpages.

Table 2. Averages for each factor.

Seo Factors Hotel Athens Email Marketing Casual Shoes Average

Keyword in Title
Tag

0.0511 0.0000 0.2456 0.0989

Keyword in
H1/H2/H3 Tag

−0.5404 −0.2359 0.2107 −0.1885

Keyword Density −0.0677 0.3049 −0.2364 0.0003
Keyword in URL −0.5890 −0.1362 −0.2443 −0.3232
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Table 2. Cont.

Seo Factors Hotel Athens Email Marketing Casual Shoes Average

Keyword in meta
description Tag

−0.0323 −0.0691 0.1809 0.0265

Alt text 0.2270 −0.1745 0.1237 0.0587
Title Length 0.0631 −0.3293 0.0000 −0.0887
URL Length 0.4373 0.4908 −0.2716 0.2188

Text to Code ratio −0.0094 −0.2253 0.0619 −0.0576
Text Length −0.4582 −0.2330 −0.1727 −0.2880
Quantity of
Backlinks

−0.6771 −0.2914 0.0686 −0.3000

404 Page 0.1745 0.0000 0.2474 0.1406
SSL Certificate −0.3928 −0.3093 −0.3093 −0.3371
Sitemap XML −0.1260 0.2270 0 0.0337

Number of Site
Pages

−0.5652 0.0229 −0.1659 −0.2361

Domain Age −0.4779 −0.1130 −0.2535 −0.2815
Responsive

Layout
0.2474 0.0908 0.0000 0.1127

W3C Validation 0.3712 0.0619 −0.3712 0.0206
Bounce Rate −0.4942 -0.0092 0.1605 −0.1143
Time on Site −0.5043 −0.0092 0.3499 −0.0545

Loading Time −0.6444 0.4415 0.2623 0.0198

 

Figure 2. Spearman’s correlation coefficient average values.

4.3. Discussion

In comparison with other studies on the topic [26,28,29], we observe that the factors that are
crucial despite the changes in algorithms are the quantity and quality of the backlinks and, to a lesser
extent, the bounce rate and the SSL certificate. The importance of the quantity is confirmed by our
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study, but we did not have the means to check whether the quality of backlinks is important too.
Contrary to the results of other studies we found out that the website loading time, the URL length,
and the use of targeted keywords in the title tag do not affect the ranking of a website, although the
difference in the results are due to the approach of our study compared to the others. More specifically,
in Dean’s study [26], the sample contained less search results for more keywords. In the other one
conducted in 2015 by Moz [28], the changes in the algorithm of the search engine may have affected
the factors that affect the results.

5. Conclusions

The competition among the websites for the SERPs is huge so a convenient optimization plan is
needed: a plan that includes a holistic approach regarding the SEO factors but depends on the most
effective ones. As our study revealed, some factors determine the bulk of success in term of ranking
high in the SERPs and they have remained unchanged over time. However, search engine algorithms
tend to change often, and new factors are added while outdated or not effective factors are excluded.
This is why web developers must check the algorithm changes and adjust their websites in order to not
only achieve but also maintain high ranking in search engines. This study attempts to show the most
effective SEO factors for high ranking in search engines and the significance for the most important
factors that affect SEO.

5.1. Implications for Academics

In this paper, 24 SEO factors are included with all of them being equally analyzed, providing the
opportunity to explore the most important factors that affect SEO in one place. This study can be used
as a base for future studies with the use of better infrastructure in order to reveal more detailed results
regarding the factors that affect the ranking of a website in the search engines.

5.2. Practical Implications

Via this research we would like to pinpoint that the results of our study aim not to reveal the
patterns and mechanics behind the algorithms of search engines, but to educate and guide the owners
of small- and medium-sized businesses, as long as marketers about the most effective factors that
optimize the ranking of a website in the search results of a popular search engine such as Google,
so that they can be able to plan an effective optimization strategy for their websites without having to
use specialized technological tools.
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Abstract: The academic excellence of universities around the globe has always been a matter of
extended study and so has the quality of an institution’s presence in the World Wide Web. The purpose
of this research is to study the extent to which a university’s academic excellence is related to the
quality of its web presence. In order to achieve this, a method was devised that quantified the website
quality and search engine optimization (SEO) performance of the university websites of the top
100 universities in the Academic Ranking of World Universities (ARWU) Shanghai list. A variety of
tools was employed to measure and test each website and produced a Web quality ranking, an SEO
performance ranking, as well as a combined overall web ranking for each one. Comparing these
rankings with the ARWU shows that academic excellence is moderately correlated with website
quality, but SEO performance is not. Moreover, the overall web ranking also shows a moderate
correlation with ARWU which seems to be positively influenced by website quality and negatively by
SEO performance. Conclusively, the results of the research indicate that universities place particular
emphasis on issues concerning website quality, while the utilization of SEO does not appear to be of
equal importance, indicating possible room for improvement in this area.

Keywords: website quality; search engine optimization; web presence; academic
rankings; accessibility

1. Introduction

The present research investigates the relevance of universities’ performance in international
rankings based on academic criteria and their ranking according to the quality of their online presence,
their ability to properly promote their content in search engines and finally, in combination, their
overall web presence.

Undoubtedly, the idea of a university ranking was not introduced in 2003 with the celebrated
Shanghai list or with the TIMES ranking in 2004 [1]. It can be traced as far back as 1900, when there
were studies concerning the most successful men in England, linking their professional and broader
social achievements with their studies and the universities they had attended. In essence, this was
an attempt to correlate the academic quality of universities with indicators less academic and more
applicable to everyday life. This correlation was based on measurable and verifiable indicators.

Future Internet 2019, 11, 242; doi:10.3390/fi11110242 www.mdpi.com/journal/futureinternet15



Future Internet 2019, 11, 242

Some might argue that rankings do not always correlate with the actual quality of an institution,
but they are a factor for prospective students to decide on whether they will enroll in a specific institute
or not [2].

Bell et al. [3] contacted an online survey to examine the scale of online education in Australian
universities. These included features such as online courses and access to web libraries. This study
had shown that Australian universities had a good level of online components’ embracement. In fact,
more than 54% of universities were found to contain online features and elements. Since this study is
outdated, we can safely assume that not only will this percentage be higher by now, but it will also
include more aspects.

In addition, Will et al. [4] performed a study, analyzing more than 3000 university websites in
order to examine the ways academic institutions (in higher education) are making use of the Web
to facilitate student relations. In this study, the emphasis on higher education websites was given
on alumni and their friends and then on prospective students. Will et al. [4] stress how prospective
students are going online in order to research academic institutions. McAllister-Spooner [5] confirms
that some years later, the web remains the basic research tool for prospective students, counselors
and parents.

Baka et al. [2] also affirm that the success or failure of an academic institution to market a program
is dependent on its website. When a user and consequently a prospective student—in our case—enters
a website, they seek information [6]. In fact, a few years earlier, Abrahamson [7] mentioned that if
the potential students do not have a pleasant experience with the website of an academic institution,
they will quit the process of enrolling. More than a decade later, Kaur et al. [8] are emphasizing the
importance of performance in order for a website to be successful. Kaur et al. [8] analyzed the websites
of major universities in Punjab (India) in order to evaluate website elements that could optimize
web performance such as speed, SEO and security. Khwaldeh et al. [9], in their study about the
relationship between the information quality of e-Services of the websites of Jordanian universities
and ICT Competence are mentioning e-Services in general as a basic factor of competence.

In general, there have been many studies that attempt to examine the online presence of academic
institutions focusing on usability, user experience or services they provide. The majority of them are
referring to universities in a specific location (for instance Jordanian universities, USA universities and
Indian universities). What is of great interest is the emphasis given on usability. Conway et al. [10] in a
similar study about political websites had argued that usability is more important than quantity. If the
information is difficult to be found by a user, then the website will be deemed as less useful.

Furthermore, when it comes to ranking and accessibility and visibility, Baka et al. [2] found that
there is a correlation between the top academic institutions on the list, compared to those that they
are on the lowest positions on the list. At the same time, Acosta-Vargas et al. [11] on their study
on 20 universities found out that despite the ranking and the status of a university, there are still
accessibility issues that have yet to be solved, a fact confirmed by Alahmadi et al. [12] who mention
that the more websites are evolving, the more information they offer and the more inaccessible to
people with disabilities they are becoming.

From the above, it becomes apparent that university websites should have two main goals in mind:
Existing students and alumni and potential students. The first goal should be linked with material
focused on e-Services and e-Learning while for the second goal, the website should offer informative
material. In order for the academic institution’s presence to be deemed as satisfactory, the website
should keep in mind the terms of usability and accessibility along with material of good quality.

Furthermore, related to our research in the broader sense is the topic of academic SEO (ASEO)
that has been gaining attention in the recent years. ASEO applies the SEO principles in the search for
academic documents in academic search engines such as Google Scholar and Microsoft Academic. [13].
Towards this, a variety of algorithms are used. All of them utilize the number of citations the articles
received combined with other factors like the author’s index, the date of publication, the institution
etc. [14]. Beel et al. [13] in their study a decade earlier found that most likely Google Scholar and
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Microsoft Academic are taking into account the number of citations in order to rank the publications
and present them to the user. Just by having a look at these Search Engines today, we can see more or
less that the number of citations is still relevant, combined with some other factors, confirming Rovira
et al [14].

Beel et al. [13] are stressing the importance for researches to ensure that their publications will
receive a high rank on the academic search engines. By making good use of ASEO, researches will
have a higher chance of improving the visibility of their publications and have their work read and
cited by more researchers. Ale [15] has come up with simple steps that researchers can follow, in order
to improve their visibility on the academic search engines. Despite the importance of ranking higher,
researchers believe that the authors should not try to hack ASEO in order to approve higher on the list,
but use the principles of ASEO in order to help users understand the relevance of the topic [13,14]. In
this way, ASEO is similar to traditional SEO, where institutions want to make a good use of a SEO
without ending up spamming the users, because this will have an undesirable effect to the end user.

As a measure of academic excellence this research used the Academic Ranking of World Universities
(ARWU—also known as the Shanghai list). It is a recognized prestigious university ranking system
that is widely accepted and includes measurable and verifiable indicators that reflect the work done in
many different aspects of academic life (teaching, research, international relations, and collaborations).

As discussed above, an important parameter for any university these days is the quality of its
website presence, i.e., the adequacy of each university’s website and its ability to properly present the
university’s image to the general audience. The work of each university exists only when it encounters
and interacts with society. At the same time, this research analyzes the importance of SEO—search
engine optimization for universities, as it essentially represents the right concern to facilitate content
search; that is to say, it meets to the utmost degree the need of connecting with society.

Therefore, these two key parameters which dominate the digital age, website quality, and SEO
(search engine optimization) are combined into a single average index, which is illustrated as web
presence, and an attempt is made to investigate their association with the ARWU ranking.

2. International Rankings

International rankings are a tool comparing the multidimensional academic
and—mainly—research work undertaken at universities in recent years. Their popularity
with the public is steadily growing. Indeed, for the prestigious and traditional higher education
institutions, they often constitute a key driver of their growth, as they act as a catalyst in attracting not
only new students, but also funders and donors [16].

There is no doubt that there are a large number of higher education institutions operating
worldwide. Within this almost chaotic context, it is necessary to establish academic criteria with
international common reference and high credibility. Quality assurance systems do not have much
history, and efforts at European or international level to cooperate on this issue cannot be said that
found common ground.

According to Isidro Aguillo [17], who heads the Webometrics research team, there are
28,000 universities worldwide. Most rankings collect and process data for all of these universities.
Based on specific and predefined criteria, they elaborate indicators and the overall score of each
university. They then select the first 500 or 600 or 1000 universities and compile the final ranking
table. A university in the top 300 with a simple percentage reduction is ranked among the top 1% of
the world’s best universities. If it is in the top 1000 then it is at the top 3.5% of the best universities
in the world. However, we must note that this illustration is an ongoing process, where individual
indicators are regularly updated in an effort to make the ranking systems better reflect the true position
of the universities.

Ranking is an ever-changing and comparative process. This practically means that, even though a
university may go up on individual indicators, if other universities go up faster on the same indicators,
that particular university may be lower in the rankings; the same goes for a university that manages

17



Future Internet 2019, 11, 242

to maintain its indicators at the same level. Competition between universities internationally has
intensified in recent years and the differences in ranking are in many cases marginal.

Thus, it is necessary to increase the total number of universities included in the ranking lists.
For example, from 2003 to 2018 the ARWU ranking, known as the Shanghai list, was publishing
rankings of the top 500 universities worldwide. For the first time in 2019 it published a list of the top
1000 universities. Correspondingly, Times Higher Education increased the number of universities
included in the rankings from 500 to 800, and the Center of World University Ranking from 1000
to 2000.

2.1. Major Rankings

2.1.1. Academic Ranking of World Universities (ARWU)

The Academic Ranking of World Universities (ARWU) [18], known as the Shanghai list, is perhaps
one of the best-known rankings. It was created and is maintained by Shanghai Jiaotong University in
China. Ratings have been updated every year since 2003.

The rankings compare and classify the top 1200 higher education Institutions according to an
algorithm that includes the following individual indicators:

1. The number of graduates who have received major prizes (Nobel Prize, Fields Medal, etc.).
2. The number of faculty members who have received major prizes (Nobel Prize, Fields Medal etc.).
3. The number of faculty members included in the lists of researchers with a very high number

of citations.
4. The number of publications in nature and science journals.
5. The number of publications included in the Science Citation Index and Social Sciences Citation

Index databases.
6. The fully measurable per capita academic performance, according to a published algorithm.

The methodology is presented in an article written by the list creators Liu and Cheng [19] in
which they state that their original goal was to study “the gap between Chinese and other universities
around the world, according to academic criteria”.

2.1.2. Webometrics Ranking of World Universities

The Webometrics ranking is compiled by Cybermetrics (CCHS) [20] and it provides information
on more than 18,000 universities according to their online presence and the impact of their research
work. Universities are ranked by criteria which concern their presence and popularity on the web, the
impact of their research work as reflected in the total number of cross-references to the articles and
publications of their professors and researchers, as well as the percentage of their publications.

The ranking of each university is based on the following individual indicators:

1. Presence rank;
2. impact rank;
3. openness; and
4. excellence rank

2.1.3. Times Higher Education World University Rankings

Times Higher Education (THE) rankings [21] are considered to be one of the three most influential
rankings at international level. In 2009, THE started collaborating with Thomson Reuters to develop a
new university ranking system called Times Higher Education World University rankings. The THE
World University Rankings methodology includes 13 indicators classified in 5 categories, which are
analyzed into individual indicators as follow:

1. Private sector revenue;
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2. international dimension;
3. teaching; and
4. research and research impact.

The specific body implementing the evaluation selected 980 universities from an initial selection
of 1313 universities that are distinguished in scientific research.

2.1.4. QS World University Rankings

QS World University Rankings [22] include the top 500 universities, were created by Quacquarelli
Symonds (QS) and are published annually since 2004. The QS rankings use peer review data collected
by researchers, academics, and employers; they also take into account the number of international staff,
of students, of Scopus citations and teacher/student ratios.

The QS ranking table for 2017 includes the 950 best universities in the world, after analyzing
at least 10,000 Institutions. The scores and rankings in each of the individual five indicators are
announced for the top 500 only. The overall score and position in the world rankings are announced
for the top 950 universities.

2.1.5. Center for World University Rankings (CWUR)

The Center for World University Rankings (CWUR) [23] publishes a global ranking of universities,
perhaps the only one that measures of the quality of the education and training of the student, as
well as the prestige of faculty members and the quality of their research without relying on surveys,
questionnaires, interviews, and data submission by the universities themselves.

CWUR [23] uses the following indicators, which are based on measurable data and are generally
accepted for ranking the top 1000 universities in the world:

1. Quality of education and faculty;
2. alumni employment;
3. publications and citations;
4. influence and wider impact; and
5. patents

2.1.6. US News—Best Global University Rankings

US News rankings of the best universities in the world were created to provide a picture of how
universities can compare worldwide [24]. Of all the universities in the world, the final rankings of the
1250 best universities cover a range of 60 countries. The first step in producing these rankings [25]
involves the compilation of a first group of top universities, which are used in a second phase to rank
the top 1250. For a university to be included in the top 1250 ones, it must first be among the top 250
universities in the results of Thomson Reuters’ global research reputation.

The “U.S. News and World Report” ranks the top 1250 institutions using a wide range of different
criteria:

1. Global and local research reputation;
2. publications, textbooks, conferences;
3. total and weighted impact of citations;
4. number and percentage of publications that are among the 10% of the most cited publications; and
5. international collaborations.

2.1.7. National Taiwan University (Performance Ranking of Scientific Papers)

The ratings of National Taiwan University are mainly based on the research work produced
and published by each Institution, on the impact of the published work, and on their final particular
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distinction [26]. They are under the auspices of the Taiwan Higher Education Quality Assurance
Authority and have been ranking the top 500 universities in the world since 2007, based solely on their
scientific publications and the impact they have on the international scientific community.

The key axes of evaluation are summarized in three basic variables: Research production, research
impact, and research excellence.

The main points of all the above are summarized in Table 1:

Table 1. Summary of the main characteristics of the major rankings.

Subsection Ranking Name Main Indicators/Criteria Generic Characteristics

Section 2.1.1
Academic ranking of

world universities
(ARWU)/Shanghai list

The number of graduates and faculty
members who have received major

prizes.
The number of faculty members

included in the lists of researchers with
a very high number of citations.
The number of publications in

nature/science journals and in the
science/ social sciences citation index.
The normalized per capita academic

performance.

One of the best-known
rankings

criteria—academic and
oriented.

Section 2.1.2 Webometrics ranking of
World universities

Presence rank.
Impact rank.

Openness.
Excellence rank.

Criteria which concern
their presence and

popularity on the web
and the impact of their

research work.

Section 2.1.3
Times Higher Education

World University
Rankings

Private sector revenue.
International dimension.

Teaching.
Research and research impact.

One of the most
influential rankings at

international level

Section 2.1.4 QS World University
Rankings

Peer review data.
The number of international staff,

students, Scopus citations and
teacher/student ratios.

The scores and rankings
in each of the indicators
are announced for the

top 500 only.

Section 2.1.5
Center for World

University Rankings
(CWUR)

Quality of education and faculty.
Alumni employment.

Publications and citations.
Influence and wider impact.

Patents.

Measures of the quality
of the education and

training of the student,
the prestige of faculty

members and the quality
of their research.

Section 2.1.6 US News—Best Global
University Rankings

Global and local research reputation.
Publications, textbooks, and

conferences.
Total and weighted impact of citations.
Number and percentage of publications

that are among the 10% of the most
cited publications.

International collaborations.

Were created to provide
a picture of how

universities can compare
worldwide [18].

Section 2.1.7

National Taiwan
University (Performance

ranking of scientific
papers)

Research production.
Research impact.

Research excellence.

Based on the research
work produced and
published by each

institution, on the impact
of the published papers,

and on their final
particular distinction.

2.2. Choosing the Most Appropriate Academic Excellence Ranking

The selection of the Academic Ranking of World Universities (ARWU), known as the Shanghai
list [18], is ultimately the most consistent choice for evaluation rankings as it combines the following
characteristics:

1. It is one of the most popular rankings, with many years of publications and consistent credibility
over the years.

2. All of the indicators used to create the ranking are measurable.
3. All of the indicators used to create the ranking are publicly verifiable by third parties.
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4. Evaluations are updated every year. Since 2009 the rankings have been published by the Shanghai
Ranking Consultancy.

As it has already been mentioned, the ranking table includes various indicators. For each indicator,
the highest-performing institution receives a score of 100, so all other institutions receive a score below
the score of the first one. The indicators are [27]:

1. The number of graduates who have received major prizes (Nobel Prize, Fields Medal, etc.).
2. The number of faculty members who have received major prizes (Nobel Prize, Fields Medal etc.).
3. The number of faculty members included in the lists of researchers with a very high number

of citations.
4. The number of publications in nature and science journals.
5. The number of publications included in the Science Citation Index and Social Sciences Citation

Index databases.
6. The fully measurable per capita academic performance, according to a published algorithm.

The criteria of ARWU are therefore purely academic and largely focused on research. The research
characterizes universal universities and distinguishes them from colleges and education centers.
Moreover, the Shanghai list publishes rankings based on data that anyone can verify. It draws on data
from official authorities in each country and avoids both data that may be questionable and subjective
evaluation judgments, such as opinion polls, which, although based on common sense, actually raise
questions about the way they are carried out and the weight assigned to them in many rankings (in
30–40% of them). Finally, it is important to use scaled scores for each ranking, but each individual
score must always be relative to the highest score in its ranking, i.e., on a 100-degree scale, the first
institution receives a score of 100 and all the others receive a score below that.

Additionally, the ranking system has not remained static over the course of its existence. In an effort
to measure achievements in multiple different fields of study while retaining the same transparency
of its criteria the Shanghai ranking has engaged with over 6000 professors from top 100 universities
globally [28]. These individuals whose names are publicly available have been surveyed and their
answers were used to create a list of internationally accepted awards and journals which are recognized
as top awards or top journals and which are used in the ranking. Even now, any professor from a top
100 institution can actively contribute to this survey.

Despite the fact that other rankings focus more on the teaching aspect or the overall presence of
an institution (including its online presence) the result focused nature of Shanghai was more suited
as a starting point for our research. Evaluation methods on these different aspects can be a source of
subjectivity while no one can argue against the output-oriented methodology of the ARWU.

For this reason, the Shanghai list is the most reliable and appropriate one for the purposes of the
present research and, therefore it is the one that was selected.

3. Methodology

With regards to methodology, the research process consisted of a series of exact measurements and
tests that were carried through using a set of reckoning tools specifically developed for their appropriate
purpose. All measurements and tests took place in September 2019. In order to consolidate the different
measurements and test results into ratings, the gravity of each measurement was judged by its scope
and importance and the measurement was assigned a weight according to its contribution in evaluating
the equivalent characteristic of each website. Then each rating was calculated by means of a weighted
average. The rationale behind each weight is touched upon but ultimately the evaluating process is a
result of the researchers’ experience with both the reckoning tools and the specific requirements of
website design and development.
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3.1. Measuring the Quality of a Website

In order to examine whether there exists a quantifiable correlation between a university’s academic
excellence ranking and the quality of its website it was necessary to quantify the latter through a series
of tests and measurements. The results of these tests and measurements were then used in a unifying
equation that yielded a metric of website quality in a 100-degree scale.

For the purpose of this quantification we assumed three major characteristics of a website that
indicate its quality:

• Website structure;
• website accessibility; and
• website performance.

For each of these characteristics multiple tests were performed and the results of these tests were
combined to achieve a rating that was an accurate representation of the characteristic.

3.1.1. Evaluation of Website Structure

The structure of each university’s website was evaluated based on the following aspects:

• Validity of HTML;
• validity of CSS;
• Google’s mobile friendliness test; and
• Google lighthouse best practices audit.

Evaluation of a Website’s HTML

One of the most important aspects of a website’s structure is the validity of its HTML. A valid
code ensures a website’s compatibility with multiple browsers, the uniformity and speed of rendering
as well as a sound foundation for future technology support. It also positively affects both SEO
performance and accessibility, both metrics that were measured individually for the purpose of this
methodology [29].

In order to test HTML validity, the Markup Validation Service of the World Wide Web Consortium
(W3C) [30] was employed. W3C is “an international community where different member organizations,
a full-time staff, and the public work together to develop Web standards” [31]. It is the most
prominent international web standards organization and is widely acknowledged by the scientific
community. “Most Web documents are written using markup languages, such as HTML or XHTML.
These languages are defined by technical specifications, which usually include a machine-readable
formal grammar (and vocabulary). The act of checking a document against these constraints is called
validation and this is what the Markup Validator does” [32]. The W3C Validator also conforms “to
International Standard ISO/IEC 15445—HyperText Markup Language, and International Standard
ISO 8879—Standard Generalized Markup Language (SGML)” [32]. For the purposes of this test the
homepage of every university website was passed through the W3C validator. This action yielded as a
result the number of HTML errors and warnings present in each website’s HTML. The websites were
graded based on errors by subtracting one point off their HTML error score on a 100-degree scale for
each error (as long as the score remained above or equal to zero). Similarly, by subtracting one point
off their HTML Warning score for every 10 warnings they were graded on warnings. The increased
number of warnings required for the subtraction of a point was decided because warnings are both
much more common and also much less detrimental to the overall quality of the HTML.

Evaluation of a Website’s CSS

A website’s appearance is not only a result of its HTML code but also of the CSS sheet embedded
in the HTML document. All modern websites make ample use of CSS’s inherent ability to improve
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their appearance, but an invalid CSS can cause, compatibility, usability, and performance issues [33].
In a similar way to the HTML process, W3C’s CSS Validation Service [34] was used to test the websites’
validity. “The validity of a style sheet depends on the level of CSS used for the style sheet. [ . . . ] valid
CSS 2.1 style sheet must be written according to the grammar of CSS 2.1. Furthermore, it must contain
only at-rules, property names and property values defined in this specification” [35]. The grading
method was identical to the one used for HTML in order to achieve consistency of the results. This
means for every error one point was deducted from the error score on a 100-degree scale and for 10
warnings one point was deducted from the warning score.

Mobile Friendliness

In the modern world, website access through mobile devices has overtaken desktop access [36],
which makes the mobile friendliness of a website an extremely important factor. The websites’ ability
to display properly on mobile was tested through Google’s appropriate test [37]. Google has been at
the forefront of the World Wide Web innovation for more than two decades and provides multiple
impartial and very reliable tools to evaluate all aspects of a website. Many of these tools have been
used throughout this methodology. The mobile friendliness test checks for a series of errors that
might occur in a page when displayed on a mobile device. These errors are: “Use of incompatible
plug-ins, viewport not set, viewport not set to “device-width”, content that exceeds the screen width,
text too small to read and clickable elements too close together” [38]. For the purpose of evaluating
a Website’s structure, mobile friendliness was treated as a binary aspect. Websites that were mobile
friendly received full marks in a 100-degree scale, while websites that were not, received none. Other
aspects of mobile usability such as performance were measured in the later parts of the methodology.

Best Practices

Besides validation and mobile compatibility there are some other aspects of a website that indicate
its effort for maximum compatibility and usability. Google Lighthouse’s best practices test measures
a series of such aspects [39]. “Google Lighthouse is an open-source, automated tool for improving
the quality of web pages” [40] that can be used through Google Chrome’s development tools. This
tool has been used in multiple instances of our testing methodology as it combines Google’s reliability
with ease of use and access. Specifically the best practices test check that a website performs the
following: “Avoids Application Cache, Avoids console.time(), Avoids Date.now(), Avoids Deprecated
APIs, Avoids document.write(), Avoids Mutation Events In Its Own Scripts, Avoids Old CSS Flexbox,
Avoids Requesting The Geolocation Permission On Page Load, Avoids Requesting The Notification
Permission On Page Load, Displays Images With Incorrect Aspect Ratio, Includes Front-End JavaScript
Libraries With Known Security Vulnerabilities, Manifest’s short_Name Won’t Be Truncated When
Displayed On Homescreen, Links to cross-origin destinations are unsafe, Prevents Users From Pasting
Into Password Fields, Some Insecure Resources Can Be Upgraded To HTTPS, Uses HTTPS, Uses
HTTP/2 For Its Own Resources, Uses Passive Event Listeners To Improve Scrolling Performance,
Avoids Web SQL” [39].

Consolidating Website Structure Ratings

The different aspects that were discussed above were consolidated in a single Website Structure
Evaluation metric. This single metric was calculated as a weighted average of all individual metrics.
The purpose of assigning weights was to finetune the influence of each metric on the final individual
rating according to its importance as judged by the researchers. Since both HTML and CSS errors
were deemed much more damaging to a website than warnings, both error metrics received a higher
weight, while warning metrics received a much lower one. This is also in accordance with the rate of
appearance of each: Warnings are much more common. Mobile friendliness should be considered
of utmost importance in a continuously more mobile environment so it received a weight that sets
it in the same level of importance as HTML or CSS validity as a whole. Google Lighthouse’s best
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practices audit is used to check for secondary practices that improve a website’s quality, so it is valued
a little lower than the other major metrics. The weight of each individual metric contributing to the
consolidated Website Structure Evaluation metric is presented in Table 2.

Table 2. Weights for the calculation of the website structure evaluation metric.

Metric Weight

HTML errors 22
HTML warnings 5.5

CSS errors 22
CSS warnings 5.5

Mobile friendliness 27
Lighthouse best practices 18

In addition to the initial scores a bonus was given for websites that had a perfect error score in
either the HTML or CSS error metrics. While having as few errors as possible is always a good sign
of the care and attention given to a website, having no errors whatsoever indicates an adherence to
practices that is even more commendable. Because of that, websites that took the extra mile to achieve
zero errors were awarded with 2 extra points on a 100-degree scale in their final scores (to a maximum
of 4 points if both error ratings were flawless). In order to avoid ruining the scale’s proportionality the
final result was recalculated as a percentage of the maximum score that was 104.

3.1.2. Evaluation of Website Accessibility

The accessibility of each university’s website was evaluated based on the following aspects:

• WCAG 2.0 compatibility problems as indicated by aChecker;
• WCAG 2.0 compatibility problems as indicated by the WAVE accessibility tool; and
• Google Lighthouse accessibility audit.

Evaluation of a Website’s WCAG 2.0 Compatibility

Accessibility is an issue of extreme importance in all aspects of human activity and the World Wide
Web is no exception [41]. It is a website’s primary objective to be inclusive of the maximum number of
individuals and that is especially true for websites of academic nature. The Web Content Accessibility
Guidelines (WCAG) “are developed through the W3C process in cooperation with individuals and
organizations around the world, with a goal of providing a single shared standard for web content
accessibility that meets the needs of individuals, organizations, and governments internationally” [42].
A website’s adherence to these guidelines is a good indicator of the care given to make the website
accessible and usable. Because the nature of these guidelines is not as strict or well-defined as the
syntax of HTML or CSS, in order to get a more accurate measurement, two distinct WCAG validators
were used. The first was aChecker [43], “a Web accessibility evaluation tool designed to help Web
content developers and Web application developers ensure their Web content is accessible to everyone
regardless of the technology they may be using, or their abilities or disabilities” [43]. The second was
WAVE [44], a tool provided by WebAim, “an organization dedicated to bringing more accessibility
to the Web” [45]. Both of these tools are mentioned and linked in W3C’s official Web Accessibility
Evaluation Tools List [46].

For the purpose of the test, the frontpage of every university’s website was processed through
both tools and four individual metrics were established. One metric for aChecker’s known problems,
one for aChecker’s potential problems, one for WAVE’s Errors and one for WAVE’s alerts. In a manner
equivalent to our process during the website structure evaluation one point was subtracted for every
aChecker known problem, WAVE error or WAVE alert from a 100-degree scale and one for every ten
aChecker potential problems. The reason potential problems are measured by tens is because they
were much more numerous on average.
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Evaluation of a Website’s Accessibility with Google Lighthouse

Google’s Lighthouse was used to get a complimentary Accessibility metric. Lighthouse measures
multiple accessibility aspects and returns a weighted average in a 100-degree scale. The tests run
to determine accessibility check for the following: “Buttons Have An Accessible Name, Document
Doesn’t Have A Title Element, Every Form Element Has A Label, Every Image Has An alt Attribute,
No Element Has A tabindex Attribute Greater Than 0” [39].

Consolidating Website Accessibility Ratings

The different aspects that were discussed above were consolidated in a single Website Accessibility
Evaluation metric. This single metric was calculated as a weighted average of all individual metrics.
aChecker known problems and WAVE errors were deemed more important than potential problems
and Alerts so they received a higher weight. Potential problems and alerts received a lower weight.
This is also in accordance with the rate of appearance of each, similarly to the HTML/CSS errors and
warnings that were measured in the structure section. The Google Lighthouse accessibility audit’s
rating was given an overall lower weight than the major metrics since its scope is limited and tends to
provide a more generalized estimate of accessibility. The weight of each individual metric contributing
to the consolidated Website Accessibility Evaluation metric is presented in Table 3.

Table 3. Weights for the calculation of the website accessibility evaluation metric.

Metric Weight

aChecker known problems 30
aChecker potential problems 7.5

WAVE errors 30
WAVE alerts 7.5

Lighthouse accessibility 25

In addition to the weights, a bonus system was employed similar to the one used on the website
structure evaluation metric. Perfect scores on aChecker known problems and WAVE errors were
rewarded with 2 points each up to a maximum of 4 and the final result was recalculated as a percentage
of the maximum score.

3.1.3. Evaluation of Website Performance

A website’s performance is quintessential to its presence in the World Wide Web. It helps it retain
the attention of users and increase each user’s level of engagement [47]. It streamlines user experience
and the overall quality of our virtual lives.

The performance of each university’s website was evaluated based on the following aspects:

• WebPagetest’s performance metrics
• Google PageSpeed Insights for mobile and desktop

Evaluation of a Website’s Performance with WebPagetest

WebPagetest [48] is an open source tool for measuring different aspects of a website’s performance.
Its online version, which was used for the purposes of this methodology, “is hosted by multiple
companies and individuals providing the testing infrastructure around the globe” [49]. It is an
efficient and impartial tool that has been used for more than a decade and is widely trusted by the
online community.

For each university’s website, the first view of its frontpage was tested and measured. The tests
were run using Chrome and form a trusted location near the university’s physical location. These
locations included Dulles VA USA, Ireland EU, Sydney Australia, Seoul Korea, and Tokyo Japan. The
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USA tests were carried out using WebPagetest’s own infrastructure while all the rest were carried out
from infrastructure provided by Akamai through EC2 in order to achieve maximum conformity.

The metrics taken into consideration were:

• First Byte

“The First Byte time (often abbreviated as TTFB) is measured as the time from the start of the
initial navigation until the first byte of the base page is received by the browser (after following
redirects)” [50].

• Usage of the Keep-Alive extension

“The Keep-Alive extension to HTTP/1.0 and the persistent connection feature of HTTP/1.1 provide
long-lived HTTP sessions which allow multiple requests to be sent over the same TCP connection.
In some cases, this has been shown to result in an almost 50% speedup in latency times for HTML
documents with many images” [51].

• Compression of documents

“Compression is an important way to increase the performance of a Web site. For some documents,
size reduction of up to 70% lowers the bandwidth capacity needs” [52].

• Compression of images

“Images often account for most of the downloaded bytes on a web page and also often occupy a
significant amount of visual space. As a result, optimizing images can often yield some of the
largest byte savings and performance improvements for your website” [53].

• Use of progressive images

Progressive images are images that display first a lower quality of themselves in full dimensions
and then achieve a higher quality by the end of their load time. It is a smart way to optimize a
user’s experience and reduce bandwidth [54].

• Cache Static Content

“Static Content are the pieces of content on your page that don’t change frequently (images,
javascript, css). You can configure them so that the user’s browser will store them in a cache so if
the user comes back to the page (or visits another page that uses the same file) they can just use
the copy they already have instead of requesting the file from the web server” [55].

• Use of a Content Delivery Network (CDN).

Websites use networks of proxy servers and data servers known as CDNs to serve their static
data to users without having to directly communicate with the original website server. This enables
each user to be served by their closest node thus improving performance by decreasing the data’s
travel time.

WebPagetest’s First Byte rating is provided in a scale from A to F. In order to convert the First
Byte rating into a 100-degree scale, numerical values were assigned to different grades: A = 100, B = 80,
C = 60, D = 40, and F = 20. The rest of the values were provided by WebPagetest as percentages.

Evaluation of a Website’s Performance with Google PageSpeed Insights

While WebPagetest provides insight strictly to a website’s network performance values, Google
PageSpeed utilizes not only lab results and metrics provided by Google Lighthouse, but also data
provided by the Chrome user experience report, which includes both First Contentful Paint and First
Input Delay metric data [56]. This means that previous user experiences with how a website performed
were also taken into account. This led to the decision to include Google PageSpeed Insights’ data in
our test methodology. PageSpeed’s final result is a separate grade in the 100-degree scale for mobile
and desktop views of the website. In order to measure the mobile version’s performance, the system
emulates the performance of a mid-tier mobile device on a mobile network [57].
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Consolidating Website Performance Ratings

The different aspects that were discussed above were consolidated in a single Website Performance
Evaluation metric. This single metric was calculated as a weighted average of all individual metrics.
WebPage tests First Byte, transfer compression, image compression and static cache measurements
all receive the same weight as they are considered more or less equally important to achieve good
performance from a technical perspective. Keep-alive functionality was given a lower weight since it is
a very common feature for almost all modern websites. Progressive images were given an even lesser
weight since their use, or lack thereof, may not always be beneficial especially with specific image
types. Each website’s CDN usage received double the weight of the average WebPageTest metric not
only because it is considered especially important for the websites of world-renowned Institutions, but
also due to its contribution to their overall global presence. In order to keep WebPageTest’s influence
of the final result in line with Google PageSpeed insights’ both the desktop and mobile measurements
of performance by Google were given the appropriate weight to bring Google’s measurements to
an almost equal footing since both systems are trustworthy and widely used. The slight edge goes
to WebPageTest mainly because of its CDN measurement. The weight of each individual metric
contributing to the consolidated Website Performance Evaluation metric is presented in Table 4.

Table 4. Weights for the calculation of the website performance evaluation metric.

Metric Weight

WPT first byte 7
WPT transfer compression 7

WPT Img compression 7
WPT static cache 7
WPT keep-alive 4

WPT progressive 3
WPT CDN 13

Google PageSpeed mobile 26
Google PageSpeed desktop 26

Consolidating All Ratings into a Comprehensive Website Quality Rating

The values received through rigorous and meticulous measuring and testing were consolidated into
ratings for all three of the major assumed characteristics of a website’s quality (structure, accessibility,
and performance). In order to reach an all-encompassing rating these three ratings were unified as a
weighted average. The purpose of assigning weights was to finetune the influence of each metric on
the final overall rating according to its importance as judged by the researchers.

Each website’s structure received a standard weight value as it represents the most basic of the
three characteristics: An essentiality that every website must adhere to.

Each website’s accessibility received a higher weight value since it represents a quality that is
paramount due to the nature of both the Web and education. The Web is an intrinsic part of our
everyday lives and as such its availability to people with disabilities is of utmost importance and a
serious obligation. Similarly, ensuring accessibility for higher education has been an ongoing effort for
decades and has been an incentive not only for affirmative action but also for legislation reform in
many parts of the world.

Each Website’s performance received a weight value between those of structure and accessibility.
Performance is important in maintaining a user’s attention and increasing both retention and
engagement in a modern website.

Using these three values and their equivalent weights we calculated a rating indicative of the
quality of each website. The weights of the values used in the calculation of the website quality rating
are presented in Table 5.
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Table 5. Weights for the calculation of the overall website quality evaluation metric.

Metric Weight

Website Structure 27
Website accessibility 40
Website performance 33

3.2. Measuring a Website’s SEO Performance

Search Engine Optimization is a series of methods used to increase the traffic of a website through
attaining better ranking results in search engines and thus gaining better visibility in the Web as a
whole. “Generally, the earlier, and more frequently a site appears in the search engine results page, the
more visitors it will receive from the search traffic. In other words, it is a set of techniques that take
into account the evaluation criteria of search engines regarding website content and structure” [58].
Although not part of a website’s quality in the strict sense of the term it is a good indicator of the
effort put into making the website available to a larger audience. As such it is important to also get a
clear picture of the relationship between a university’s academic excellence ranking and its website’s
SEO performance.

Measuring a website’s SEO performance is not an exact science since a lot of the mechanics behind
gaining rank in Search Engine rankings are under wraps. Despite that, there are multiple tools that use
available guidelines, provided by Search Engine developers such as Google, as well as other methods
to quantify a website’s achievements in this aspect. These tools are usually commercial and as such
they do not disclose their exact methodology, techniques or practices. This makes the results opaque
and maybe even questionable. In order to get a more impartial rating for each university’s website
multiple tools were used. On top of that, a method was devised that was employed to normalize
extreme differences in the results. It is further explained later.

The tools used for this metric were:

• Neil Patel’s SEO analyzer;
• SEO site checkup;
• WooRank website review; and
• Google Lighthouse SEO audit

The Web marketing dedicated website Neil Patel [59] has been a staple in the SEO research
community for the past few years and has been recently updated. It uses a crawling algorithm
that scans through each website’s 150 first pages for common SEO related errors and quantifies the
result [60]. Besides SEO errors it also focuses on the SEO quality of the content, which is measured by
keyword usage, number of words per page, size of page titles, and descriptions and similar metrics.

The website SEO Site Checkup [61] is a commercial tool used to measure the SEO efficiency of
competitors and provide insight for the improvement of a website’s SEO optimization [62]. Alongside
the usual metrics the tool provides an array of Advanced SEO such as the use of HTML Microdata
specifications or the existence of a dedicated 404 page.

WooRank [63] is a tool that boasts more than one million registered users. It uses a variety
of methods to measure the overall SEO performance of a website including usage of backlinks,
mobile optimization, and social media connectivity [64]. Mobile friendliness is not only measured by
performance but also secondary metrics such as the size of tap targets etc. The emphasis on social
media is measured both by evaluating engagement in the website’s linked social media pages and also
by keeping track of how many times a website has been shared in the major social media networks.

Google Lighthouse SEO audit tests for adherence to the essential structure of SEO related data that
is provided in Google’s own guidelines. The test checks for the following errors: “Document Does Not
Have A Meta Description, Document Doesn’t Have A Title Element, Document doesn’t have a valid
hreflang, Document doesn’t have a valid rel=canonical, Document Doesn’t Use Legible Font Sizes,
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Document uses plugins, Links Do Not Have Descriptive Text, Page has unsuccessful HTTP status code,
Page is blocked from indexing, robots.txt is not valid, Tap targets are not sized appropriately” [40]. All
of the SEO tools employed in this study are listed in Table 6.

Table 6. Search engine optimization (SEO) tools overview.

Tool Company URL Focus

Neil Patel’s SEO analyzer Neil Patel digital neilpatel.com
Crawling multiple pages,

content metrics (word
counts, title sizes etc.).

SEO site checkup SEO site Checkup LLC seositecheckup.com Advanced SEO tests,
competition comparisons.

WooRank website review WooRank www.woorank.com Mobile friendliness, social
media.

Lighthouse SEO audit Google LLC developers.google.com/
web/tools/lighthouse

Essential structure, Google
guidelines.

Calculation of a single metric for a site’s SEO performance was achieved through means of a
weighted average. In general, the different SEO tools all provided us with a rating in the 100-degree
scale and to a large extent preformed similar tests that they evaluated differently.

Neil Patel’s results received a standard weight. The crawling method it uses provides a wider
sample for testing but the tool’s content-oriented testing seems to have shortcomings when dealing with
academic websites. This is demonstrated by a lack of variation in ratings and a small standard deviation.

SEO Site Checkup received a slightly higher weight. As a commercial application it provides a
vast variety of different checks and that results in a bigger standard deviation of result values. Its
performance and measurements were deemed the most trustworthy.

WooRank received a standard weight. Its main contribution beyond basic SEO structure and
usage metrics is its focus on mobile friendliness and social media. Both these aspects are becoming
ever more important in the world wide web.

Finally, Google Lighthouse’s SEO audit covered the most basic prerequisites and so received a
slightly lower weight.

The weight of each individual metric contributing to the consolidated SEO Performance Evaluation
metric is presented in Table 7.

Table 7. Weights for the calculation of the SEO performance evaluation metric.

Metric Weight

Neil Patel 25
SEO site checkup 30

WooRank 25
Lighthouse SEO 20

Since all four methods yield a result in the 100-degree scale and all use similar methods to calculate
SEO performance, it was deemed necessary, in order to ensure the impartiality of the results, to
diminish the weight of measurements that diverge from the norm. To achieve that, our algorithm
checks if a rating given by any of the tools is further away than the equivalent average distance between
itself and all of the other three tools. This way an outlier value is identified. If that is the case the
weight of this specific tool for this specific university website’s rating is halved.

For example, if a website got ratings of 75, 72, 32 and 80 from the different tools, the weight of the
tool that returned the outlier result (32) would have been halved in order to avoid the outlier value
bearing too much influence.

This also holds true if more than one outlier is discovered. If all the tools give results that are
above the appropriate average distances, then all weights are halved except for SEO site checkup’s
weight that has been deemed as the most trustworthy tool.
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In the end we found ourselves with a single value indicating a website’s overall SEO performance
on a 100-degree scale.

3.3. Web Presence as a Combination of Quality and SEO Performance

Even though website quality and SEO performance are different metrics they both represent, in
tandem, a more abstract notion of a website’s strength that can be defined as the website’s overall
web rating. Assigning a value to this is as simple as taking the average of both the major metrics
as described above (Web quality and SEO performance). This value’s relation with a university’s
academic excellence ranking was also studied.

The three major scales (website quality rating, SEO performance rating and overall web rating)
were used to create the three individual rankings that we used in our calculations: Web quality ranking
(WQR), SEO performance ranking (SEOPR), and overall web ranking (OWR).

4. Results

Table 8 depicts our data formation. The first column shows the top ten universities according
to their ranking on a 100-degree scale, the second column presents institution ranking according to
ARWU. Columns 3, 4, and 5 show the corresponding ratings of our measurements on a 100-degree
scale, website quality rating, SEO performance rating, and overall web rating. Columns 6, 7, and 8
show the corresponding rankings namely website quality ranking (WQR), SEO performance ranking
(SEOPR) and overall web ranking (OWR). The whole table with 100 universities can be found in the
dataset provided in Supplementary Materials.

Table 8. Data formation.

Institution
ARWU
Rating

ARWU
Ranking

Website Quality
Rating

SEO Performance
Rating

Overall Web
Rating

WQR SEOPR OWR

Harvard U. 100.00 1 80.67 88.46 84.56 21 14 10
Stanford U. 75.10 2 78.92 87.71 83.32 35 18 17

U. Cambridge 72.30 3 79.51 86.49 83.00 30 26 20
MIT 69.00 4 79.39 81.96 80.67 31 63 36

UC Berkeley 67.90 5 80.23 83.17 81.70 24 57 34
Princeton U. 60.00 6 79.59 84.05 81.82 28 45 32

U. Oxford 59.70 7 80.53 84.79 82.66 23 36 21
Columbia U. 59.10 8 68.12 80.24 74.18 71 75 72

California Tech 58.60 9 48.26 79.40 63.83 97 78 95
U. Chicago 55.10 10 79.18 89.38 84.28 33 8 13

To analyze the interrelation between ARWU rankings and our WQR, SEOPR, and OWR, Spearman
rho coefficients have been applied due to the ordinal scale of data [65]. The results are shown in Table 9
where there appears to be a correlation between Shanghai’s ranking and WQR (0.355) and OWR (0.32),
which leads us to reject the null hypothesis (that there might be no correlation between ARWU and our
rankings). The significance level is 0.000 and 0.001 respectively confirming the statistically significant
correlation. However, there is no correlation between ARWU and SEOPR, which leads us to conclude
that the SEO may not be particularly taken into account by major academic institutions. Further
analysis may verify the first results of the survey.

Table 9. Spearman correlation coefficient between the Academic Ranking of World Universities
(ARWU)’s 100 highest universities ranking and our website quality ranking (WQR), SEO performance
ranking (SEOPR), and overall web ranking (OWR).

WQR SEOPR OWR

Shanghai Ranking
Rho (100) = 0.35 (Sig. 2

sided 0.000)
Rho (100) = −0.044 (Sig.

2-sided 0.333)
Rho (100) = 0.32 (Sig.

2-sided 0.001)
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The 100-degree scale on both the ARWU ratings and our ratings allows us to go a step further in
the statistical criterion of regression analysis in order to measure to what extend there is a correlation
between our variables [66,67]. Since there is no correlation between ARWU and SEOPR, and variable
OWR is derived from the mean of WQR and SEOPR, there is no reason to use multiple regression
analysis but simple regression between ARWU rating and website quality rating. In our case the
independent variable is ARWU rating and the dependent variable is website quality rating.

First, we need to calculate the Pearson correlation coefficient to see if there is a correlation between
them. The Pearson correlation is 0.266 at 0.007 2-sided significance, which shows a weak but statistically
significant result.

At the model summary in Table 10, we can observe that according to R2 the 7% of the total
variance of website quality is due to ARWU with standard estimation error of 10.35 which is a slightly
weak outcome.

Table 10. Model summary of simple regression analysis.

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .266 a .071 .062 10.35

a. Predictors: (Constant), Shanghai rating.

The variance analysis in Table 11, examines the null hypothesis that there is no linear relationship
between website quality and ARWU. The result F (1.98) = 7.04, p = 0.007 < 0.05 is statistically significant
and we reject the null hypothesis. Therefore, our predictive model is considered sufficient to continue
the additional evaluation of simple regression. In the following Table 11 it is depicted that the value of
B is 0.224 (0.007 < 0.01). We also find that there is a positive correlation between the two variables, that
is, for each unit increasing ARWU we have an increase of 0.22 units of website quality.

Table 11. Model coefficients simple regression analysis.

Model
Unstandardized Coefficients t Sig.

B Std. Error

1
(Constant) 63.6 3.2 19.87 .000

Shanghai rating .224 .082 2.737 .007

The regression analysis test between ARWU and website quality is depitcted in the histogram
and scatterplot of Figure 1. The histogram shows that the slightly skewed, distribution satisfies the
normality assumption. The scatterplot has the predicted values in the x-axis and residuals on the
y-axis as shown below. Although it shows a slight “heteroscedasticity” (meaning that the residuals get
larger as the prediction moves from large to small), the regression coefficients still have a correlation.
However, we cannot use this model as a strong and accurate predictive approach.
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(a) 

(b) 

Figure 1. (a) The histogram of the standardized residuals shows a normal distribution. (b) The
scatterplot shows that there are no clear patterns except a slight “heteroscedasticity” which makes this
predictive model uncertain.
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To investigate the influence of weights on the outcome of the relationship between Shanghai
ranking and WQR, SEOPR, and OWR, we repeated the test using flat weights. Table 12 shows that
the Spearman correlation coefficient decreases for all variables WQR, SEOPR, an OWR in a similar
way. This proves that the correlation between Shanghai ranking, WQR and QWR exists and the use of
weights makes this relationship more explicit.

Table 12. The use of flat weights in the calculation of Spearman correlation coefficient between the
ARWU, website quality ranking (WQR), SEO performance ranking (SEOPR), and overall web ranking
(OWR).

WQR SEOPR OWR

Shanghai ranking Rho (100) = 0.31 (Sig.
2-sided 0.002)

Rho (100) = −0.06 (Sig.
2-sided 0.55)

Rho (100) = 0.28 (Sig.
2-sided 0.004)

We found that ARWU ratings and website quality are correlated. However, investigating the
correlation between website quality and SEO performance can reveal further information. The aim
of this step is to examine these variables’ association in order to draw useful conclusions about their
co-variation. The simple regression follows by setting website quality as the independent variable and
SEO performance as the dependent variable. First the Pearson correlation is r (100) = 0.40 (Sig. 2-sided
0.000) which means that we have a positive correlation between them.

At the model summary in Table 13, the R2 is 0.165 meaning that 16.5% of the total variance of SEO
performance is due to website quality and error estimation is 5.48.

Table 13. Model summary between SEO performance and website quality.

Model R R Square
Adjusted R

Square
Std. Error of
the Estimate

Change Statistics

R Square
Change

F Change

1 .406 a .165 .156 5.48265941 .165 19.360

a. Predictors: (Constant), Shanghai rating.

The ANOVA examines the null hypothesis that there is no linear relationship between SEO
performance and website quality. The result F (1.98) = 19.36 p = 0.000 < 0.05 is statistically significant
so we reject the null hypothesis.

In the Table 14 it is depicted that the value of B is 0.22 (0.0000 < 0.01) which means that variable
website quality rating can be a predictor of variable SEO performance. Also, there is a positive
correlation between the two variables.

Table 14. Model coefficients simple regression analysis of website quality and SEO performance.

Model
Unstandardized Coefficients Standardized Coefficients

t Sig.
B Std. Error Beta

1
(Constant) 66.213 3.749 17.661 .000

website quality rating .227 .052 .406 4.400 .000

These results are visualized in Figure 2.
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(a) 

(b) 

Figure 2. (a) The histogram of the standardized residuals shows a normal distribution. (b) The
scatterplot shows that this is an acceptable predictive model (the prediction is on the x-axis, and the
accuracy is on the y-axis - Residual = Observed – Predicted).
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5. Discussion

Webometrics [17,68] is probably the most well-known approach in producing a ranking of
universities taking into account their web presence. In a similar approach the same authors [69]
attempted to evaluate institutional repositories as well as other open repositories that contain scientific
literature (e.g., Arxiv.org and Hal CNRS, Citeseer). The indicators they employed for the evaluation of
repositories were mostly targeting the activity and visibility of the website, where the activity accounts
the number of pages, pdf files and items in Google Scholar, and the visibility the incoming links
received by the repository. The earlier framework for webometrics from Björneborn and Ingwersen [70]
used a similar methodology that was based on in and out links only.

Recent works by Hasan [71], Kaur et al. [72], and Nagpal et al. [73] examine online presence and
content for academic institutions. In [71] the author successfully lists various criteria that are used by
university ranking systems. It is noticeable that ranking systems who try to use an institution’s web
presence as a metric mainly focus on the volume of that presence. This volume is measured by activity,
in and out links, high visibility in search engine results and other similar metrics that aim to determine
the interconnectivity between the institutions and the general audience.

This study’s approach is different. Firstly, the focus shifts from popularity metrics, such as activity
and visibility, to quality metrics such as usability, accessibility and performance. Secondly, instead
of trying to evaluate the institutions based on different aspects of their web presence it focused on
evaluating the main website of each institution itself. This is less complicated to achieve since there are
relatively objective criteria related with evaluating a website, both for its quality or for other aspects
like its SEO performance. The study then proceeded to analyze whether these specific aspects of an
Institution’s online presence are related to its academic excellence ranking.

The present work leads relatively safely to the conclusion that academic excellence, as generally
acknowledged in the Shanghai list, correlates with website quality, but not with SEO performance.

The overall web ranking confirms the main conclusion: this ranking has emerged as an average
rating and its correlation with the Shanghai list is positively influenced by website quality and
negatively by SEO performance. As the impact of website quality is stronger, the final result shows a
positive, though not as strong, correlation.

Generally speaking, there is a positive correlation between academic excellence and the web
presence of an institution. This observation is justified by the important role the Internet is currently
serving as the basic medium for the development and implementation of communication policy at all
levels, especially in organizations such as universities. With the further penetration of higher education
into both societies and economies, with the increasing number of people attending university education
and training programs, the resonance, the importance and, ultimately, the impact of website quality are
evident. Universities are growing, their turnover is increasing, their funding and accountability needs
are also increasing and, therefore, what they need now is not only to present their structures online, but
engage daily, through their news and the digital storytelling of their activities, large sections of both
the general and specific population. To this end, only the quality of their online presence can meet the
aforementioned needs. That is why academic excellence and the online presence of an Institution are
ultimately correlated.

Although the study of [71] examines only a limited set of sites shows that highly ranked universities
on webometric sites have the lowest number of usability problems per investigated pages. The present
study reinforces the notion that sites of institutions that rank high tend to display better metrics in
aspects such as accessibility and usability.

The high correlation between the website quality ranking and SEO performance ranking—in the
case of Institutions included in the Shanghai list—confirms that website quality is a factor that can give
us a predictive or causal relationship with SEO performance.

From the aforementioned remarks, it appears as a reasonable interpretation of the results, that
universities place particular emphasis on issues concerning website quality, while the emphasis on
SEO matters does not appear to be of equal importance. This is explained by the fact that the tool we
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have presented includes evaluations of issues related to international standards (which the academic
community endorses), open technologies, socially sensitive issues such as the level of accessibility
and inclusion, as well as technological issues highlighting the technological infrastructure of each
institution and its integration into the environment of new technologies.

However, the interpretation of the low degree of correlation with SEO performance probably has
to do with the fact that SEO has strong marketing features and is highly market oriented. Furthermore,
it is constantly used by commercial companies. It is conceivable that universities with a long-lasting
presence and a well-established position in the international academic environment may not regard
SEO as an important factor of their online presence or treat it more conventionally or as a tool only for
commodities and not for ‘goods’ in the broader sense.

Nevertheless, in recent years the expansion of higher education and the need to reach wider
audiences has made SEO an important factor in the online presence of universities. It might be the case
that SEO is a feature that has not yet been fully exploited and can, with appropriate adaptations, make
a difference for higher education institutions.

The present work also highlights the need for future work on two axes:
The first one is tool improvement. This may entail minor adjustments to the website quality

tool, thorough examination of the SEO tool (because it had little scope for differential ranking) and
reassessment of the composition through a simple average of the extent of the overall web presence or
through normalization depending on the number of IT/press/Web development staff.

The second axis is comparison of website quality results with different aspects of academic
excellence. Firstly, some of the different official rankings mentioned above. The Shanghai ranking
is based purely in research metrics, but other rankings also take into consideration different aspects
of academic excellence. For example, the teaching qualities of an institution (number of professors
per student, teaching hours etc.) or aspects of its global presence. Additionally, there would be
value in seeing how website quality correlates to the research efficiency of an institution. Research
efficiency is a way of drawing comparisons between the input (as measured by grants etc.) and research
output (articles etc.) and is an increasingly popular measurement of the excellence of an academic
institution [74]. Finally, there may be conclusions to be drawn by monitoring more localized rankings
and comparing the correlation between WQ and academic excellence in different parts of the world.

6. Conclusions

The present study documented the most important international academic university rankings
and selected the Academic Ranking of World Universities (ARWU—also known as Shanghai list) as a
base of reference, since it has been proven quite reliable for many years and consists of fully measurable
and verifiable ratings.

Consequently, the characteristics of a) website quality and b) SEO performance were identified and
the universities of the Shanghai list were ranked into a website quality ranking and a SEO performance
ranking. In addition, the average of the two ratings was defined as the overall web ranking.

From the correlation of the traditional academic ranking of Shanghai and the website quality
ranking and SEO performance ranking emerged some interesting observations. The positive correlation
between academic excellence in general and the online presence of an institution (and especially
its website quality) has now become apparent. On the other hand, no correlation was found with
SEO performance. This means that the academic performance of an institution is correlated with
the quality of a university’s online presence; yet, obviously, this does not indicate a causal relation.
Additionally, there seems to be significant room for improvement in regard to better use of SEO, always
in accordance with academic criteria. This may present an advantage to the general presence and
status of these institutions.

Even though further research is required to solidify the results of the present study, there is a
clear indication that the web presence of academic institutions, as part of their wider communication
policy, bears great significance not only for the institutions themselves, as it gives prominence to the
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institutions’ global role, but also for the international community as it facilitates access for each and
every individual to content related to higher education.
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Abstract: Search engine optimization (SEO) constitutes the set of methods designed to increase the
visibility of, and the number of visits to, a web page by means of its ranking on the search engine
results pages. Recently, SEO has also been applied to academic databases and search engines, in a
trend that is in constant growth. This new approach, known as academic SEO (ASEO), has generated
a field of study with considerable future growth potential due to the impact of open science. The
study reported here forms part of this new field of analysis. The ranking of results is a key aspect
in any information system since it determines the way in which these results are presented to the
user. The aim of this study is to analyze and compare the relevance ranking algorithms employed
by various academic platforms to identify the importance of citations received in their algorithms.
Specifically, we analyze two search engines and two bibliographic databases: Google Scholar and
Microsoft Academic, on the one hand, and Web of Science and Scopus, on the other. A reverse
engineering methodology is employed based on the statistical analysis of Spearman’s correlation
coefficients. The results indicate that the ranking algorithms used by Google Scholar and Microsoft
are the two that are most heavily influenced by citations received. Indeed, citation counts are clearly
the main SEO factor in these academic search engines. An unexpected finding is that, at certain points
in time, Web of Science (WoS) used citations received as a key ranking factor, despite the fact that
WoS support documents claim this factor does not intervene.

Keywords: ASEO; SEO; reverse engineering; citations; google scholar; microsoft academic; web
of science; WoS; scopus; indicators; algorithms; relevance ranking; citation databases; academic
search engines

1. Introduction

The ranking of search results is one of the main challenges faced by the field of information
retrieval [1,2]. Search results are sorted so that the results best able to solve the user’s need
for information are ranked at the top of the page [3]. The challenges faced though are far from
straightforward given that a successful ranking by relevance depends on the correct analysis and
weighting of a document’s properties, as well as the analysis of the need for that information and the
key words used [1,2,4].

Relevance ranking has been successfully employed in a number of areas, including web page
search engines, academic search engines, academic author rankings and the ranking of opinion leaders
on social platforms [5]. Many algorithms have been proposed to automate this relevance and some of
them have been successfully implemented. In so doing, different criteria are applied depending on the
specific characteristics of the elements to be ordered. PageRank [6] and Hyperlink-Induced Topic Search
(HITS) [7] are the best know algorithms for ranking web pages. Variants of these algorithms have also
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been used to rank influencers in social media, and include, for example, IP-Influence [8], TunkRank [9],
TwitterRank [10] and TURank [11]. To search for academic documents, various algorithms have
been proposed and used, both for the documents themselves and for their authors. These include
Authority-Based Ranking [12], PopRank [13], Browsing-Based Model [14] and CiteRank [15]. All of
them use the number of citations received by the articles as a search ranking factor in combination
with other elements, such as publication date, the author’s reputation and the network of relationships
between documents, authors and affiliated institutions.

Many information retrieval systems (search engines, bibliographic databases and citation databases,
etc.) use relevance ranking in conjunction with other types of sorting, including chronological,
alphabetical by author, number of queries and number of citations. In search engines like Google,
relevance ranking is the predominant approach and is calculated by considering more than 200
factors [16,17]. Unfortunately, Google does not release precise details about these factors, it only
publishes fairly sketchy, general information. For example, the company says that inbound links and
content quality are important [18,19]. Google justifies this lack of transparency in order to fight search
engine spam [20] and to prevent low quality documents from being ranked at the top of the results by
falsifying their characteristics.

Search engine optimization (SEO) is the discipline responsible for optimizing websites and their
content to ensure they are ranked at the top of the search engine results pages (SERPs), in accordance
with the relevance ranking algorithm [21]. In recent years, SEO has also been applied to academic
search engines, such as Google Scholar and Microsoft Academic. This new application has received
the name of “academic SEO” (or ASEO) [22–26]. ASEO helps authors and publishers to improve the
visibility of their publications, thus increasing the chances that their work will be read and cited.

However, it should be stressed that the relevance ranking algorithm of academic search engines
differs from that of standard search engines. The ranking factors employed by the respective search
engine types are not the same and, therefore, many of those used by SEO are not applicable to ASEO
while some are specific to ASEO (see Table 1).

SEO companies [27–29] routinely conduct reverse engineering research to measure the impact of
the factors involved in Google’s relevance ranking. Based on the characteristics of the pages that appear
at the top of the SERPs, the factors with the greatest influence on the relevance ranking algorithm can
be deduced. It is not a straightforward task since many factors have an influence and, moreover, the
algorithm is subject to constant changes [30].

Studies that have applied a reverse engineering methodology to Google Scholar have shown that
citation counts are one of the key factors in relevance ranking [31–34]. Microsoft Academic, on the
other hand, has received less attention from the scientific community [35–38] and there are no specific
studies of the quality of its relevance ranking.

Academic search engines, such as Google Scholar and Microsoft Academic, are an alternative to
bibliographic commercial databases, such as Web of Science (WoS) and Scopus, for indexing scientific
citations and they provide a free service of similar performance that competes with the business model
developed by the classic services. Unlike search engines, bibliographic databases are fully transparent
about how they calculate relevance, clearly informing users how their algorithm works on their help
pages [39,40].

42



Future Internet 2019, 11, 202

The primary aim of this study is to verify the importance attached to citations received in the
relevance ranking algorithms of two academic search engines and two bibliographic databases. We
analyze the two main academic search engines (i.e., Google Scholar and Microsoft Academic) and
the two bibliographic databases of citations providing the most comprehensive coverage (WoS and
Scopus) [41].

We address the following research questions: Is the number of citations received a key factor in
Google Scholar relevance rankings? Do the Microsoft Academic, WoS and Scopus relevance algorithms
operate in the same way as Google Scholar’s? Do citations received have a similarly strong influence
on all these systems? A similar approach to the one adopted here has been taken in previous studies of
the factors involved in the ranking of scholarly literature [22,23,31–34].

The rest of this manuscript is organized as follows. First, we review previous studies of the
systems that concern us here, above all those that focus on ranking algorithms. Next, we explain the
research methodology and the statistical treatment performed. We then report, analyze and discuss
the results obtained before concluding with a consideration of the repercussions of these results and
possible new avenues of research.

2. Related Studies

Google Scholar, Microsoft Academic, WoS and Scopus have been analyzed previously in works
that have adopted a variety of approaches, including, most significantly:

- Comparative analyses of the coverage and quality of the academic search engines and bibliographic
databases [42–51]

- Studies of the impact of authors and the h-index [33,44,52–57]
- Studies of the utility of Google Scholar and Academic Search for bibliometric

studies [20,49,55,58–61]

However, few studies [43,62] have focused their attention on information retrieval and the search
efficiency of academic search engines, while even fewer papers [22,23,31–34] have examined the factors
used in ranking algorithms.

The main conclusions to be drawn from existing studies of relevance ranking in the systems
studied can be summarized as follows:

- The number of citations received is a very important factor in Google Scholar relevance rankings,
so that documents with a high number of citations received tend to be ranked first [32–34].

- Documents with many citations received have more readers and more citations and, in this way,
consolidate their top position [61].

Surprisingly, the relevance ranking factors of academic search engines and bibliographic databases
have attracted little interest in the scientific community, especially if we consider that a better position
in their rankings means enhanced possibilities of being found and, hence, of being read. Indeed, the
initial items on a SERP have been shown to receive more attention from users than that received by
items lower down the page [63].
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Table 1. Search engine optimization (SEO) and academic search engine optimization (ASEO) factors.
WoS, Web of Science.

Type SEO/ASEO factor
Google
Search

Google Scholar
Microsoft
Academic

WoS Scopus

On-page
factors

Keywords in title Yes [16–19,28–30] Yes [31,32] ? Yes [40] Yes [41]
Keywords in URL, h1 or first

words Yes [16–19,28–30] ? ? No [40] No [41]

Keyword frequency No [16–19] ? ? Yes [40] Yes [41]
Technical factors: design,

speed, etc. Yes [16–19,28–30] ? ? No [40] No [41]

Off-page
factors

Backlinks Yes [16–19,28–30] ? ? No [40] No [41]
Received citations ? Yes [16,31–34] Yes [35–38,64] No [40] No [41]
Author reputation Yes [16–19,28–30] Yes [16] Yes [35–38,64] No [40] No [41]

Reputation of the publication
or domain Yes [16–19,28–30] Yes [16] Yes [35–38,64] No [40] No [41]

Signals from social networks Yes (Indirect)
[16–19] ? ? No [40] No [41]

Traffic, Click Through Rate Yes [16–19,28–30] ? ? No [40] No [41]

Artificial
intelligence RankBrain Yes [17–19,28–30] ? ? No [40] No [41]

In the light of these previous reports, it can be concluded that the number of intervening factors in
the academic search engines is likely to be fewer than those employed by Google and that, therefore,
the algorithm is simpler (see Table 1).

3. Methodology

This study is concerned with analyzing the relevance ranking algorithms used by academic
information retrieval systems. We are particularly interested in identifying the factors they employ,
especially in the case of systems that do not explain how their ranking algorithm works. A reverse
engineering methodology is applied to the two academic search engines (i.e., Google Scholar and
Microsoft Academic) and to two bibliographic databases of citations (i.e., WoS and Scopus). These, in
both cases, are the systems offering the most comprehensive coverage [41,65,66]. The specific objective
is to identify whether the citations received by the documents are a determining factor in the ranking
of search results.

Reverse engineering is a research method commonly used to study any type of device in order
to identify how it works and what its components are. It is a relatively economical way to obtain
information about the design of a device or the source code of a computer program based on the
compiled files.

One of the fields in which reverse engineering is being applied most is precisely in that of detecting
the factors included in Google’s relevance ranking algorithm [28,29,67]. The little information provided
by Google [16] is used as a starting point to analyze the characteristics of the pages ranked at the top of
the search results to deduce what factors are included and what their respective weighting is. However,
the ranking algorithms are complex [68], moreover, they are subject to frequent modifications and the
results of reverse engineering are usually inconclusive. Recently, a reverse engineering methodology
has also been applied to academic search engines [34].

To obtain an indication of the presence of a certain positioning factor, the ranking data are treated
statistically by applying Spearman’s correlation coefficient, selected here because the distribution is
not normal according to Kolmogorov–Smirnov test results. Generally, a comparison is made of the
ranking created by the researcher using the values of the factor under study with the search engine’s
natural ranking—for example, a ranking based on the frequency of the appearance of the keywords
in the document and Google’s native ranking. If a high coefficient is obtained, this means that this
factor is contributing significantly to the ranking. However, in the case of Google, many factors
intervene: more than 200, according to many sources [69,70]. Therefore, it is very difficult to detect high
correlations indicative of the fact that a certain characteristic has an important weighting. Statistical
studies generally consider a correlation between 0.4 and 0.7 to be moderate and a correlation above 0.7
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to be high. In reverse engineering studies with Google, the correlation values between the positions
of the pages and the quantitative values of the supposed positioning factors do not normally exceed
0.3 [68]. Although the correlations are low, with studies of this type, relatively clear indications of the
factors intervening in the ranking can be obtained.

Google themselves provide even less data on how they rank by relevance in Google Scholar.
Perhaps their most explicit statement is the following:

“Google Scholar aims to rank documents the way researchers do, weighing the full text of
each document, where it was published, who it was written by as well as how often and how
recently it has been cited in other scholarly literature.” [71].

Previous research [64,72] has shown that Google Scholar applies far fewer ranking factors than
is the case with Google’s general search engine. This is a great advantage when applying reverse
engineering since the statistical results are much clearer, with some correlations being as high as
0.9 [34].

Likewise, Microsoft Academic does not offer any specific details about its relevance ranking
algorithm [73]. We do know, however, that it applies the Microsoft Academic Graph or MAG [74],
an enormous knowledge database made up of interconnected entities and objects. A vector model
is applied to identify the documents with the greatest impact using the PopRank algorithm [13,75].
However, Microsoft Academic does not indicate exactly what the “impact” is when this concept is
applied to the sorting algorithm:

“In a nutshell, we use the dynamic eigencentrality measure of the heterogeneous MAG to
determine the ranking of publications. The framework ensures that a publication will be
ranked high if it impacts highly ranked publications, is authored by highly ranked scholars
from prestigious institutions, or is published in a highly regarded venue in highly competitive
fields. Mathematically speaking, the eigencentrality measure can be viewed as the likelihood
that a publication will be mentioned as highly impactful when a survey is posed to the entire
scholarly community” [76]

Unlike these two engines, the WoS and Scopus bibliographic databases provide detailed
information about their relevance ranking factors [39,40]. In systems of this type, a vector model is
applied [1] and relevance is calculated based on the frequency and position of the keywords of the
searches in the documents; therefore, citations received are not a factor.

Another factor that facilitates the use of reverse engineering in the cases of Google Scholar,
Microsoft Academic, WOS and Scopus is the information these systems provide regarding the exact
number of citations received, a factor used to compute their rankings. Unlike the general Google
search engine that does not give reliable information about the number of inbound links, in the four
systems studied the number of citations received, and even the listing of all citing documents, is easily
obtained. The relative simplicity of the algorithms and the accuracy of the citation counts mean reverse
engineering is especially productive when applied to the study of the influence of citations in relevance
ranking in academic search engines and bibliographic databases of citations.

For the study reported here, 25,000 searches were conducted in each system, a similar number to
those typically conducted in reverse engineering studies [27–29] or other analyses of Google Scholar
rankings [22,23,31–34]. The ranking provided by each tool was then compared with a second ranking
created applying only the number of citations received. As the distributions were not normal according
to Kolmogorov–Smirnov test results, Spearman’s correlation coefficient was calculated. The hypothesis
underpinning reverse engineering as applied to search engine results is that the higher the correlation
coefficient, the more similar the two rankings are and, therefore, a greater weight can be attributed to
the isolated factor used in the second ranking.

To avoid thematic biases, the keywords selected for use in the searches needed to be as neutral as
possible. Thus, we chose the 25 most frequent keywords appearing in academic documents [77–79].
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Searches were then conducted in Google Scholar and Microsoft Academic using these keywords which
also enabled us to identify two-term searches based on the suggestions made by these two engines.
Next, from among these suggestions we selected those with the greatest number of results. In this
way, we obtained two sets of 25 keywords, the first formed by a single term and the second by two.
The terms used can be consulted in Annex 1. It is critical that each search provides as many results as
possible in order to ensure that the statistical treatment of the rankings of these results is robust. It is
for this reason that we didn’t use Long Tail Keywords.

To address our research question concerning the impact of citations received on ranking, we
undertook searches with these keywords in each system collecting up to 1000 results each time. In the
case of the academic search engines, searches were carried out with both one and two-term keywords.
In the case of the bibliographic databases, searches were only carried out with two-term keywords
since our forecasts were very clear in indicating that citations did not affect the results—indeed, the
documentation for these systems also make this quite clear. However, as we see below, the results
were not as expected.

The search engine data were obtained using the Publish or Perish tool [80,81] between 10 May
2019 and 30 May 2019 (see Appendices A and B). The data from the bibliographic databases were
obtained by exportation from the systems themselves between these same dates.

In each of the systems studied, our rankings created using citation counts were compared with
the native rankings of each system. To do this, the number of citations received was transformed to an
ordinal scale, a procedure previously used in other studies [31,32]. According to reverse engineering
methodology, if the two rankings correlate then they are similar and, therefore, it can be deduced that
citations are an important factor in the relevance ranking algorithms. The ranking by citations received
was correlated for each of the 25 searches (and their corresponding 1000 results) carried out in each
system with the native ranking of these systems.

To obtain a global value for each system which integrates the 25 searches and their corresponding
25,000 data items, the median values of each of the 25 citation search rankings were used for each
position in the native ranking. The native ranking positions of each system are shown on the x-axis,
while the rankings according to citations received are shown on the y-axis. Each gray dot corresponds
to one of the 25,000 data items from the 25 searches of 1000 results each conducted on each system. The
blue dots are the 1000 median values that indicate the central tendency of the data. The more compact
and the closer to the diagonal the medians are, the greater the correlation between the two rankings.

The software used in the analysis was R, version 3.4.0 [82] and SPSS, version 20.0.0. The confidence
intervals were constructed via normal approximation by applying Fisher’s transformation using the R
psych package [83,84]. Fisher’s transformation when applied to Spearman’s correlation coefficient is
asymptotically normal. Graphs were drawn with Google Sheets and Tableau.

4. Analysis of Results

Table 2 shows the results obtained when analyzing the four systems. It can be seen that in some
cases different analyses were conducted on the same system. This reflects various circumstances
impacting the study. For example, in the case of Microsoft Academic we did not perform a full-text
search, rather it was limited to the bibliographic reference: that is, the title, keywords, name of
publication, author and the abstract. Interestingly, in conducting the study we found that in more than
95% of the searches the keywords were present in the result titles. This gave rise to a problem when we
compared the results with Google Scholar, since this search engine does perform full-text searches. For
this reason, we undertook a second data collection in the case of Google Scholar, restricting searches
to the title and, in this way, we are able to make a more accurate comparison of the results provided
by Google Scholar and Microsoft Academic. The introduction of a second variant was a result of the
number of search terms. The study was carried out using two sets of 25 keywords, the first made up
of a single term and the second of two terms. Finally, in the case of WoS, two data collections were
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undertaken since it became apparent that the ranking criteria had changed. However, each of these
variants allows us to make partial comparisons and to analyze specific aspects of the systems.

Table 2. Correlation coefficients for the academic search engines.

System
Number of Search

Terms
Search

Restrictions Included
Spearman’s
Coefficient

p

Google Scholar 1 unrestricted 0.968 <0.0001
Google Scholar 2 unrestricted 0.721 <0.0001
Google Scholar 1 title 0.990 <0.0001
Google Scholar 2 title 0.994 <0.0001

Microsoft Academic 1 title, abstract, keywords 0.907 <0.0001
Microsoft Academic 2 title, abstract, keywords 0.937 <0.0001

Scopus 2 title, abstract, keywords −0.107 <0.001
WoS-version 1 2 title, abstract, keywords −0.075 <0.05
Wos-version 2 2 title, abstract, keywords 0.907 <0.0001

The correlations for the two academic search engines were, in all cases, higher than 0.7 and in
some cases reached 0.99 (Table 2). These results indicate that citation counts are likely to constitute
a key ranking factor with considerable weight in the sorting algorithm. The other factors can cause
certain results to climb or fall down the ranking, but the main factor would appear to be citations
received. In the case of the bibliographic databases, the correlations were close to zero and, therefore,
in such systems, we have no evidence that citations intervene. However, in the case of WoS, over a
period of several days, we detected it to be using different sorting criteria and its results were in fact
ranked using the number of citations received as its primary factor. This result is surprising since it
does not correspond to the criteria the database claims to use in its corresponding documentation. We
attribute these variations to tests being performed to observe user reactions, and on the basis of these
results, decisions can presumably be taken to modify the ranking algorithm, but this is no more than
an inference.

We find virtually no differences between searches conducted with either one or two terms in the
academic search engines (see Figures 1–6). In principle, there is no reason as to why there should be
any differences as the same ranking algorithm was applied in all cases. However, we did find some
differences in the case of Google Scholar when searches were performed with or without restriction to
the title, the same search providing a different ranking. When the terms were in all the titles, correlation
coefficients of 0.9 were obtained (see Figures 3–6). When this was not the case, the correlation coefficient
was still very high, but fell to 0.7 in the searches with two words (see Figure 2). This difference of
almost 20 points is a clear indication that the inclusion of keywords in the title is also an important
positioning factor. These differences are even more evident if we analyze the correlation coefficients of
each search. Figure 7 shows how in all cases the correlation coefficients of the searches performed with
this restriction are greater than when this restriction is not included. When restricting searches to the
title, this factor is nullified since all the results have it. In such circumstances, the correlation is almost
1 since practically the only factor in operation is that of citations received. Therefore, indirectly, we can
verify that the inclusion of the search terms in the document title forms part of the sorting algorithm,
which we already knew, but for which we are now able to provide quantitative evidence showing that
the weight of this factor is lower than that of citations since there is little difference between the two
correlations. Unfortunately, this same analysis cannot be conducted in the case of Microsoft Academic
because it does not permit full-text searches.
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Figure 1. Google Scholar Searches with One Word and No Title Restriction (rho 0.968, median in blue,
the rest of data in gray).

Figure 2. Google Scholar Searches with Two Words and No Title Restriction (rho 0.721, median in blue,
the rest of data in gray).
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Figure 3. Google Scholar Searches with One Word and Title Restriction (rho 0.990, median in blue, the
rest of data in gray).

Figure 4. Google Scholar Searches with Two Words and Title Restriction (rho 0.994, median in blue, the
rest of data in gray).
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Figure 5. Microsoft Academic Searches with One Word and Title Restriction (rho 0.907, median in blue,
the rest of data in gray).

Figure 6. Microsoft Academic Searches with Two Words and Title Restriction (rho 0.937, median in
blue, the rest of data in gray).
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Figure 7. Google Scholar: Title Restriction vs No Title Restriction with Two Words.

Likewise, we detected no differences between Google Scholar and Microsoft Academic, above all
when comparing the results of searches restricted to the title (Figures 3 and 6). In all four cases, we
obtained correlation coefficients of 0.9. Therefore, it seems that both academic search engines apply a
very similar weight to the factor of citations received.

Finally, it is worth noting that the two bibliographic databases (see Figures 8 and 9) do not
employ citations received as a positioning factor, as stated in their documentation. Therefore, it is
perfectly logical that their corresponding correlation coefficients are almost zero. However, somewhat
surprisingly, in the case of WoS, we found that between 20 May 2019 and 25 May 2019 the ranking
was different and we obtained a correlation coefficient similar to that of the academic search engines,
i.e., 0.9 (see Figures 10–12) and that, therefore, a different algorithm was being applied with the
significant inclusion of citation counts. It is common that before introducing changes in the design of
websites, tests are made with real users. Figures 10 and 11 illustrate screenshots of the same search
but employing two different relevance rankings. This can be done by randomly publishing different
prototypes to gather information on user behavior in order to determine which prototype achieves
greatest acceptance. As discussed above, it would seem that WoS was implementing such a procedure
and was carrying out tests aimed at modifying its relevance ranking using an algorithm similar to that
of academic search engines, although we should insist that this is only an inference.
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Figure 8. Scopus Searches with Two Words and Title Restriction (rho −0.10, median in blue, the rest of
data in gray).

Figure 9. WoS Searches with Two Words and Title Restriction (Version 1) (rho −0.075, median in blue,
the rest of data in gray).
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Figure 10. Search conducted on WoS with relevance ranking using the number of citations.

Figure 11. Same search as in Figure 10 with relevance ranking but without using the number of citations.
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Figure 12. WoS Searches with Two Words and Title Restriction (Version 2) (rho 0.907, median in blue,
the rest of data in gray).

5. Discussion

The importance attached to citations received in Google Scholar ranking of results of searches
is not exactly a new finding. Beel and Gipp [31–34] described the great importance of this factor,
both in full-text searches and searches by title only. However, our study incorporates methodological
improvements on these earlier studies giving greater consistency to our results. Beel and Gipp applied
a very basic statistical treatment, drawing conclusions from an analysis of scatter plots but without
calculating correlation coefficients or conducting other specific statistical tests. Moreover, to obtain a
global value of various rankings the authors took the mean. It is our understanding that the more
appropriate measure of central tendency for ordinal variables is the median. Finally, the words used
by the authors when conducting their searches were randomly selected from an initial list. This
procedure generated a number of problems since many searches did not generate any results. In
contrast, the procedure applied in the study described here is based on the most frequent words in
academic documents [77–79] and the searches suggested by the academic search engines themselves
based on an analysis of a large volume of user searches. This procedure ensures the random selection
of the searched content and that in the vast majority of searches there are at least 1000 results. Future
studies need to confirm that searches providing few results apply the same ranking criteria, as would
be expected.

Beel and Gipp [31,32] found that citations received were more influential in full-text searches than
they were in those restricted to the title only. Their conclusions were that Google Scholar applied two
slightly different algorithms depending on the search type. Our results differ on this point as we detect
a greater weighting for citations in searches restricted to just the title. There is no reason, however, to
believe that different algorithms are being applied, rather it would appear to be a case of the same
algorithm behaving differently depending on the factors that intervene. The presence of search words
in the title is a positioning factor that forms part of the algorithm. If we ensure that all the results have
the search words in the title, then we cancel out this factor and the effect of citations received is very
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clear. On the other hand, in full-text searches this factor does intervene and, therefore, the influence of
citations received is less clear since the ranking is also determined by the presence or otherwise of the
words in the title.

In a study conducted by Martín-Martín et al. [33], the authors found that in Google Scholar the
citations received also had a strong influence on searches by year of publication. The authors calculated
Pearson’s correlation coefficient and obtained values above 0.85. These results are similar to those
obtained in our study. However, Martín-Martín et al. [33] adopted a somewhat unusual method for
calculating the overall value of all the searches conducted, taking the arithmetic mean of the correlation
coefficients. It is our understanding that to obtain a measure of central tendency shortcuts cannot
be taken and it is more appropriate to obtain the median for each position and then calculate the
correlation coefficient of these medians for the Google Scholar ranking.

In Rovira et al. [34], the authors focused their attention on the weight of citations received in
the relevance ranking, but only in the case of Google Scholar. While in this earlier study the authors
considered searches by year, author, publication and the “cited by” link, searches by keyword were not
examined. However, a very similar conclusion was reached regarding citations received: namely, that
they are a very important relevance ranking factor in Google Scholar. The present study has expanded
this earlier work by analyzing other information retrieval systems using keyword searches, the most
common search type conducted.

Finally, it is worth stressing that we have not found any previous reports on the specific criteria
for the relevance ranking used by the other three systems analyzed here. As such, we believe our study
provides new reliable data on these systems.

Relevance is a concept that is clearly very much open to interpretation since it seeks to identify
items presenting the highest quality, a characteristic with a very strong subjective element. The diversity
of algorithms for determining relevance is a clear indicator of the complexity of its automation. For
this reason, citations received is granted so much weight.

6. Conclusions

Our results indicate that citation counts are probably the main factor employed by Google Scholar
and Microsoft Academic in their ranking algorithms. In the case of Scopus, by contrast, we find no
evidence that citations are taken into account, as indeed is reported in the database’s supporting
documentation [39].

In the specific case of WoS, we detected two distinct rankings. In the initial data collection exercise,
the ranking of results was conducted according to the criteria described in the WoS documentation,
that is, without applying citation counts and weighting the results according to the position and
frequency of keywords, as Elsevier [40] states in its documentation for this service. However, somewhat
surprisingly, in a second data gathering process it became evident that the ranking on this occasion
was, in essence, based on citations received. It would seem that these two distinct ranking systems
were detected because WoS was undertaking tests with a view to changing its algorithm and, as such,
modified its ranking criteria to obtain a better understanding of user behavior.

Our findings allow us to improve the experimental foundations of ASEO and enable us to offer
useful suggestions to authors as to how they might optimize the ranking of their research in the main
academic information retrieval systems. Greater visibility is implicit of a greater probability of their
being read and cited [61,63] and, thereby, of boosting authors’ chances to improve their h-index [85].
Any information that allows us to identify the factors that intervene in relevance ranking is of great
value, not so that we might manipulate the ranking results—something that is clearly undesirable—but
rather so that we can take them into account when promoting the visibility of the academic production
of an author or a research group.

Other academic databases are emerging, including Dimensions and Lens, but they do not provide
the same coverage as the two databases considered here. Nevertheless, we cannot rule out the
possibility of their being analyzed in future studies. Such studies should usefully seek to undertake
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the simultaneous analysis of various factors, including, for example, citations received and keywords
in a document’s title, as we have discussed above. One of the limitations of this study is precisely that
a single factor is studied in isolation, when a ranking algorithm employs many factors simultaneously.
It would be of particular interest to analyze whether such algorithms employ interactions between
several factors.
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Appendix A. List of Terms Used in The Searches

One-Term Searches

Search words obtained from [78].

Table A1. Words and Rho of one-term searches. ** p < 0.01.

Search Words
Rho

Google Scholar Title
Rho

Google Scholar Not Title
Rho

Microsoft Academic Title

Median 0.990 ** 0.968 ** 0.907 **
approach 0.742 ** 0.700 ** 0.548 **

assessment 0.632 ** 0.563 ** 0.545 **
authority 0.868 ** 0.815 ** 0.465 **
consistent 0.956 ** 0.783 ** 0.596 **

context 0.851 ** 0.681 ** 0.483 **
data 0.645 ** 0.662 ** 0.601 **

definition 0.907 ** 0.783 ** 0.636 **
derived 0.905 ** 0.682 ** 0.568 **

distribution 0.781 ** 0.649 ** 0.458 **
estimate 0.939 ** 0.813 ** 0.527 **
evidence 0.761 ** 0.616 ** 0.488 **

fact 0.899 ** 0.229 ** 0.517 **
factor 0.490 ** 0.591 ** 0.490 **

formula 0.872 ** 0.773 ** 0.352 **
function 0.789 ** 0.650 ** 0.529 **

interpretation 0.852 ** 0.723 ** 0.570 **
method 0.762 ** 0.665 ** 0.613 **
percent 0.932 ** 0.861 ** 0.478 **

principle 0.879 ** 0.812 ** 0.530 **
research 0.500 ** 0.642 ** 0.521 **
response 0.741 ** 0.603 ** 0.500 **

significant 0.929 ** 0.709 ** 0.557 **
source 0.848 ** 0.735 ** 0.546 **
theory 0.488 ** 0.544 ** 0.483 **

variable 0.888 ** 0.727 ** 0.569 **

Two-Term Searches

Search words obtained from the above list and by selecting the search suggestions provided by
Google Scholar and Microsoft Academic with the greatest number of results.
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Table A2. Words and Rho of two-term searches. ** p < 0.01, * p < 0.05.

Search Words
Rho GS

Title
Rho GS Not

Title
Rho MA

Title
Rho Scopus

Rho WoS
Version 1

Rho WoS
Version 2

Median 0.994 ** 0.721 ** 0.937 ** −0.107 ** −0.075* 0.907 **
approaches management 0.391 ** 0.447 ** 0.587 ** −0.004 −0.102 ** 0.581 **

area network 0.871 ** 0.108 ** 0.462 ** 0.025 −0.054 0.610 **
assessment learning 0.960 ** 0.646 ** 0.683 ** 0.009 −0.038 0.605 **

assessment tool 0.855 ** 0.476 ** 0.619 ** −0.006 0.058 0.556 **
benefit cost 0.602 ** 0.467 ** 0.490 ** −0.048 −0.008 0.522 **

context awareness 0.918 ** 0.302 ** 0.752 ** −0.066* −0.056 0.580 **
context model 0.956 ** −0.003 0.616 ** −0.042 0.023 0.624 **
data mining 0.875 ** 0.818 ** 0.747 ** 0.072* 0.009 0.654 **

distribution function 0.868 ** 0.171 ** 0.415 ** −0.051 −0.069* 0.520 **
environment engineering 0.869 ** 0.869 ** 0.539 ** −0.037 −0.032 0.647 **

environment impact 0.842 ** 0.120 ** 0.559 ** −0.026 −0.065* 0.605 **
evidence practice 0.968 ** 0.206 ** 0.712 ** 0.021 0.005 0.517 **

function approximation 0.903 ** 0.162 ** 0.619 ** 0.053 −0.036 0.646 **
period time 0.956 ** 0.027 0.525 ** −0.102 ** 0.036 0.554 **

probability distribution 0.913 ** −0.006 0.522 ** −0.077* −0.055 0.683 **
research design 0.658 ** 0.213 ** 0.648 ** 0.099 ** 0.063* 0.572 **
response rate 0.881 ** 0.176 ** 0.522 ** −0.035 0.114 ** 0.606 **
response time 0.851 ** −0.072* 0.469 ** −0.016 −0.043 0.543 **
source code 0.887 ** 0.082 ** 0.631 ** −0.119 ** 0.043 0.621 **

source separation 0.939 ** 0.466 ** 0.734 ** 0.053 −0.062 0.588 **
statistical theory 0.772 ** 0.203 ** 0.573 ** −0.085 ** −0.081* 0.657 **
structure factor 0.821 ** 0.334 ** 0.575 ** −0.209 ** −0.026 0.607 **

structure function 0.804 ** −0.01 0.582 ** −0.208 ** −0.104 ** 0.613 **
theory mind 0.962 ** 0.838 ** 0.680 ** −0.048 0.181 ** 0.672 **

variable number 0.958 ** −0.120 ** 0.656 ** 0.072* −0.001 0.081*

Appendix B. Data Files

Rovira, C.; Codina, L.; Guerrero-Solé, F.; Lopezosa, C. Data set of the article: Ranking by relevance
and citation counts, a comparative study: Google Scholar, Microsoft Academic, WoS and Scopus
(Version 1) (Data set). Zenodo. Available online: http://doi.org/10.5281/zenodo.3381151 (accessed on 10
September 2019).
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Abstract: The journalism profession has changed dramatically in the digital age as the internet,
and new technologies, in general, have created new working conditions in the media environment.
Concurrently, journalists and media professionals need to be aware and possess a new set of skills
connected to web technologies, as well as respond to new reading tendencies and information
consumption habits. A number of studies have shown that search engines are an important source of
the traffic to news websites around the world, identifying the significance of high rankings in search
results. Journalists are writing to be read, and that means ensuring that their news content is found,
also, by search engines. In this context, this paper represents an exploratory study on the use of
search engine optimization (SEO) in news websites. A series of semi-structured, in-depth interviews
with professionals at four Greek media organizations uncover trends and address issues, such as
how SEO policy is operationalized and applied inside newsrooms, which are the most common
optimization practices, as well as the impact on journalism and news content. Today, news publishers
have embraced the use of SEO practices, something that is clear also from this study. However,
the absence of a distinct SEO culture was evident in newsrooms under study. Finally, according to
results, SEO strategy seems to depend on factors, such as ownership and market orientation, editorial
priorities or organizational structures.

Keywords: search engine optimization; SEO; search engines; search; online journalism; media
websites; news content; news articles

1. Introduction

Major search engines today are considered to be one of the most trusted and common services to
retrieve information from the internet and at the same time the main method used for navigation for
hundreds of millions of users around the world [1,2]. In this context, recent studies have indicated that
a significant percentage of users turn to search engines first when shopping online or when information
gathering really matters [3,4]. As a result, online search remains one of the best traffic sources for any
website [5–7]; however, it should be noted that the vast majority of all search traffic comes from the top
rankings in search engine results [8,9].

Web technologies, new reading tendencies and new information consumption habits create
new working conditions for both media organizations and journalists in order to improve online
news websites and make them more readable. On the one hand, the abundance of news media
websites requires news organizations to be on all major platforms, all the time [10]. On the other hand,
many people look for specific information, and their priorities area convenience, rapid access, and
accuracy [11]. As internet technologies have brought about new modes of producing and consuming
news content, many changes are observed in basic journalistic work processes, such as newsgathering,
news production and distribution, and the way people consume news [12–17]. The journalistic
profession is changing. Journalists and news media organizations are required to adapt to the new
conditions, to become competitive and respond to the needs of the market by making the most of
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their resources [14,16,18]. News websites, online radio and web TV, are the main areas of action. It is
generally observed that the arrival of digital technologies has made journalistic work both easier,
enabling better monitoring of economic and political organizations, and more difficult, overwhelming
journalists with more information than they can handle [19].

Search technology has evolved over the last years, using more complicated algorithms and
incorporating information from Web 2.0 applications in order to provide better results [20]. As new
technologies continue to develop rapidly, different news sources have also emerged, including search
engines, online news aggregators, social networks and citizen journalism. A number of studies
have shown that search engines are an important source of the traffic to many news websites today,
identifying the importance of high rankings in search results and creating a significant challenge for the
digital media outlets to keep their news content at the top of the search rankings [21–27]. Journalists
are writing to be read, and that means ensuring that news content is found also, by search engines.

The current exploratory study is focused on the use of search engine optimization (SEO) in news
websites. Specifically, it focuses on four Greek news websites with some of them being among the most
recognized media outlets in Greece with high traffic volumes. The innovation of the study lies in the
fact that it is one of the first research studies to investigate SEO practices in news websites, as well as in
a journalism context with a different culture that has received little attention so far. Another strength
pertains to the study design, including in-depth interviews with practitioners coming from four
news publishers. Through a series of semi-structured interviews with SEO and media professionals,
the study examines the familiarity of these news publishers with SEO practices, including common
trends and practices inside their own newsrooms, and the perceived impact of SEO on journalism and
news content.

2. About SEO

The practices designed to increase the visibility and traffic (visitors) that a website or a webpage
receives from organic (i.e., unpaid) search engine results are referred as search engine optimization
(SEO) [28–30]. SEO is connected with the creation of the first search engines in the early-90s, and it has
been associated with the influence of search engine results. In general, the position and the frequency
a site appears in the Search Engine Results Page (SERP) influence the number of visitors it will receive
from the search engine’s users.

SEO can be applied to many different websites and can target different types of search, including
image—video search, local, news or academic search [31–33]. It is also very closely connected to
e-Commerce websites [34]. Besides, SEO constitutes a part of Search Engine Marketing (SEM) and one
of the leading and most influential activities in the field of online marketing which defines the steps
taken to organically grow a site’s relevancy by building links, writing strong content or submitting to
search sites [28,35]. SEO and SEM strategies should be carried out in order to attract customers and
clients for business-to-consumer (B2C) companies [36]. In general, a business website can be found via
a search engine by an online user in two ways: Through a pay-per-click campaign (PPC) or through
an organic result listing that is based essentially on SEO. Malaga [37] divides SEO practices into four
major categories:

1. Keyword research/selection;
2. Search engine indexing;
3. On-page optimization;
4. Off-page optimization.

Keyword research is the main SEO task that involves finding and analyzing actual search
terms/phrases people enter into search engines. This practice, (usually with help from keyword
suggestion tools, such as Google’s Keyword planner) gives SEO professionals a better understanding
of how high the demand is for specific keywords, as well as how hard it would be to compete for those
terms in the organic search engines results. Indexing is the process of attracting the search engine
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spiders to a website. All of the major search engines have a submission form where users could submit
a website (entering the URL) for consideration. On-page optimization includes the management of
all factors associated directly with a website, such as keywords, appropriate content, internal link
structure, as well as html elements. It also contains page title (or HTML title tag), on-page headlines,
description of web pages (or meta description tag) and URLs. Finally, off-page optimization includes
all the actions made away from the website, such as link building or social signal strategy. Regarding
link building, the more referrals someone has across the Web, the more search engine spiders notice
and categorize their content [38]. Also, social signals may have a positive impact on websites and are
considered as the new link building metric as search engines increasingly search for social signals to
help the ranking of pages [39,40].

SEO has come a long way from its early days, and the search industry has seen many innovations
from artificial intelligence to voice search. The latter looks like a fast-rising trend in web search,
considering that a significant percentage of searches on mobile comes from voice searches [41–44].
Today, recent algorithm changes in search engines especially in Google, the world’s most popular
search engine, place more value on quality and content marketing, leading many experts to call these
changes the new SEO [45]. As Ledford [29] notices, the search results are affected by the perceived
quality of the page (indicated by a quality score) in accordance with the algorithm used, which includes
a number of factors such as location, frequency of keywords, links or clickthrough rates.

3. SEO and News Websites

As people’s reading habits change due to web technologies, online journalism finds itself having
to chase web traffic [46]. Nowadays, there is no doubt that the internet is the main source of news
preferred by many readers in order to get informed [47]. Search engines are used as a basic tool
of navigation and filter for news by many people, as internet traffic depends to a great extent on
them [25,48]. According to reports from the Reuters Institute for the Study of Journalism, search
remains a significant gateway to the news in many countries, such as Poland, Turkey, Germany, France,
Italy, the United States and Brazil [26,27]. As a result, the survival of a website is related to its visibility
through web search [49].

Although search engine optimization appeared almost in parallel with the creation of the first
search engines [50], SEO practices were only adopted by newsrooms within the last few years [32,51].
Many leading online media outlets (e.g., Daily Mail, Guardian, Los Angeles Times, Daily Telegraph)
have employed SEO specialists in an attempt to win greater visibility and position their stories at the top
of the search rankings. In the British Broadcasting Company (BBC), for example, journalists are trained
in basic SEO [52–55]. Another important change concerns the implementation of a dual-headline
system that is used until now. Specifically, a short one for the front page and other website indexes,
and a longer SEO title with more characters/keywords which appear on the story page itself and also
in search engine results [52,53]. Other noteworthy examples include the Los Angeles Times, as well as
the Christian Science Monitor, where the incorporation of an SEO strategy or an SEO manager proved
to be key factors leading to traffic increase [54,56].

The presence of SEO strategies is considered as an emerging production norm and practice that
direct impacts journalistic workflow and creates new challenges for media professionals. Given the
increase in online news and the dependence of the media outlets on digital platforms (especially
in Google), news publishers constantly try to find techniques in order to improve the prominence
and visibility of their stories in search engines and other news aggregators [6,32,51,57,58]. Today, the
digital success of news organizations depends, among other things, on operational changes in the
processing and distribution of news. In this context, news publishers need to consider search engine
positioning strategies and implement SEO actions in their newsrooms [6,32]. Application of SEO
practices to digital media outlets can be divided into three broad categories: On-page, off-page and
technical SEO. Investing in the appropriate systems and training, news organizations need to alter their
content to attract the interest of the bots and thus, improve the exposure of their news stories in search

65



Future Internet 2019, 11, 261

engines [54]. Regarding on-page SEO, many news publishers today around the world create news rich
in keywords: They create SEO-friendly titles, they use metadata, they include relevant keywords in the
initial paragraphs (synonyms, plural variations or other forms) and use multimedia content in the form
of videos, photographs, podcasts, etc. [6,32]. In contrast, off-page SEO refers to all the actions carried
out off the web page, such as obtain as many quality incoming links as possible or disseminate the
news content on the social platforms. Finally, technical SEO may include actions like the use of special
formats for the mobile web, good information architecture or an increase in website speed [32,57,58].

Today, SEO is considered among the key journalistic skills that a modern journalist must possess.
However, the development of online journalism is accompanied by a significant dependence of news
publishers on technology firms that run the function of infomediation (a mix of edition, aggregation and
distribution of third-party content that connects information supply with information demand). This
function has changed news production practices and also it is creating conflicts between journalistic
values, norms and new digital practices [6]. The entrance of SEO strategies in news organizations
was—and is sometimes still—criticized by some people who believe that they downgrade the journalistic
work. This belief derives from the observation that journalists change their news agenda and the way
they write, producing content written mainly for machines. According to Giomelakis and Veglis [6],
the aim of SEO is not better or more diverse journalism. However, journalistic work can be benefited if
it is implemented consciously and wisely. SEO does not require media professionals to dumb down
or writing with the only purpose to achieve better rankings. Besides, journalists are still writing to
be read, and these practices can help their articles to be found [6,59]. Quality content made from
professionals is still necessary, and thus, the role of the journalist is more important than SEO. During
the writing process, a web editor must feel creative, combining SEO with quality content production.
Given the wealth of news websites and the rapid dissemination of information, the main goal is a
story to be found by readers also through search engines and news aggregators [59]. This means that
journalists, and media organizations in general, must adapt to the new circumstances. As the world of
SEO continues to evolve, SEO workers in every business must be up to date on new developments and
also utilize useful tools and services for their work.

4. Methodology

This study is focused on the application of SEO practices inside newsrooms and news media
outlets. The paper draws on data derived from in-depth interviews with practitioners coming from
four news publishers in Greece with some of them being among the most recognized media outlets
with high traffic volumes. The only prerequisite was the respondents and media representatives to
have a position of SEO manager or be responsible for SEO strategy in every newsroom. The sample of
four interviewees included an SEO manager, two general directors and one business owner. The main
goal of the study was to examine different types of media organizations with different characteristics.
Thus, the sample (see Table 1) included some long-established online news publishers along with a
newer media outlet (with online presences ranging from 3 to 12 years), both nationwide and local
media, and finally, online-only media organizations, as well as outlets co-published with print editions.

Table 1. Greek media outlets under study.

Name Alexa Rank (GR) * Years Incoming Links * Type

Thestival.gr 60 8 1.165 Online only
Tvxs.gr 132 11 2.547 Online only

Neolaia.gr 573 12 520 Online only
Thessnews.gr 457 3 228 Newspaper/Online

* Data are based on information from the Alexa ranking system that includes top sites from all categories in Greece,
not only news websites (foreign websites are also included).
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Following the initial acceptance of media representatives, the interview questions and a link to an
online, semi-structured questionnaire were sent electronically. Semi-structured interviews were used in
order to allow an in-depth exploration of participants’ responses and space to express their experiences
and the trends in their newsrooms. A standard set of questions was covered, allowing flexibility
for any follow-up questions and to explore other issues of relevance to participants. The interviews
and data collection took place during a two-month period (from June until July 2019). The research,
along with the development of the questionnaire, was based on the literature review [6,32,51,53,57–60]
and was adapted in the context of the Greek media landscape. The interviews included a mixture
of open-ended and closed-ended questions in order to answer the research questions (RQ) based on
what previous, recent studies have found. It should be noted that the majority of the questions were
open-ended, allowing the respondents to answer in their own words in open text format to better
capture their complete knowledge, feeling, and understanding of the topics. Additionally, the small
number of close-ended questions (including questions with a five-level Likert scale) focused on some
general characteristics for every media outlet (e.g., job position of respondents, type of media outlets)
and questions where respondents were asked to give their personal opinion. Regarding the latter, the
respondents had the opportunity to justify their answers providing more details. This type of question
(close-ended) was chosen because it was easier and quicker for respondents to answer, decreasing the
likelihood of irrelevant or confused answers. Also, it was taken into account that if respondents were
struggling to understand particular questions, they could read the answer options for further context
(e.g., names of common SEO tools). In this case, an ‘Other’ answer option was added if a respondent
wanted to provide a unique answer. Where it was necessary, a follow-up via telephone was carried
out in order to make clear the answers or discuss other issues of relevance. Apart from some general
questions about media outlets under study, questions covered many areas, including how SEO policy
is operationalized and applied inside newsrooms, how long these policies have been in place and also
the impact on journalism and news content. The main questions during the interviews are depicted in
Table 2, according to their type (open/close-ended).

Table 2. Main questions under study. SEO, search engine optimization.

Questions Type

How familiar are you with SEO, and how long have you been
dealing with these practices? Closed-ended (Likert scale)/open-ended

Is there any SEO expert in your organization? If not, is there
another person involved in such practices? Open-ended

What factors do you think may influence SEO usage? Open-ended

How SEO strategy is applied inside your newsroom and which
are the most common practices—tools? Close-ended with a list of possible answers

Do you use SEO practices when writing news articles? Open-ended

What (if any) are the consequences of SEO on news language? Open-ended

Do you track online traffic to your site and what kind of metrics
are you most interested in? Open-ended/close-ended (Likert scale)

What impact do you think SEO has on news agenda and several
publication practices? Open-ended

How much do you think SEO improves the relationship with
your audience? Open-ended

Do you think SEO benefits journalism, in general, (or it may
impact negatively)? Open-ended

Prior to performing the main research, a pilot study was conducted in order to find any problems
and discrepancies that the questions might have included. A number of improvements were made
on the initial questionnaire, mainly in the fields of readability and usability. An introductory text
informed the respondents about the use of the obtained information and the voluntary nature of this
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research. Thematic analysis (TA) using Braun and Clarke’s six-phase framework [61] was used to
make sense of the data. The analysis focused on examining patterns within qualitative data that are
important or interesting. Specifically, it was used to explore questions about respondents’ experiences,
perspectives, practices or factors that influence and shape particular phenomena. The different stages
that were followed in the process of analysis were:

1. Familiarizing with data
Repeated reading in order for researchers to feel familiar with the data. Also, the follow up

interviews made via telephone were transcribed. In parallel, thoughts or ideas for coding and meanings
were noted, generating an initial list of interesting segments across the data set.

2. Assign preliminary codes to the data
Identify interesting elements of the data (coding manually) that can be assessed in a meaningful

way. Important ideas/codes providing a description of respondent’s experience were identified and
written in the form of a list.

3. Searching for repeated patterns and themes
When all interviews were coded separately, the different codes were sorted into potential themes.

Also, the researchers considered how different codes may combine to form a primary theme.
4. Reviewing themes
Themes were reviewed and refined—coherent patterns were formed in the context of the data

set. The researchers re-read data several times and went backwards and forwards between raw data,
codes and themes, until they felt confident enough that different codes, could collate together and
form a theme.

5. Defining and naming themes
The scope and content of each theme and sub-theme clearly defined. The researchers considered

the themes themselves, and each theme in relation to the others. Different dimensions of the same
pattern-phenomenon were shown at this stage.

6. Producing the report
Final analysis of repeated patterns (themes)—connection with research questions and

relevant literature.
Finally, the thematic analysis identified five major themes:

• Awareness and use of SEO;
• Factors affecting the use of SEO;
• Common SEO tools/practices;
• Monitoring web traffic;
• Impact of SEO on news content creation and journalism.

5. Research Questions

Following the previous discussion and guided by the key concepts of field theory, this study
attempts to answer the following research questions:

RQ1: Do the media representatives know and thus, utilize SEO practices in their working organization,
and what factors may affect their use according to their point of view?
RQ2: Is there an individual SEO job position inside the newsrooms under study, and which are the
most common SEO tools and practices?
RQ3: Do media outlets under study monitor their web traffic and what metrics do they focus on?
RQ4: What is the impact of SEO on news content creation inside these newsrooms?
RQ5: According to respondents’ point of view, what is the impact of SEO on the journalism profession,
in general, regarding the publication/selection of news, as well as the relationship with the audience?
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6. Results and Discussion

6.1. Awareness and Usage of SEO (RQ1)

The respondents were questioned about their experience in using SEO practices with the answers
ranged initially in five categories ((1) Poor, (2) Fair, (3) Good, (4) Very Good, (5) Excellent). Subsequently,
the respondents had the opportunity to justify their answers providing more details through open-ended
questions (e.g., the years they deal with SEO). Generally, the sample reported a high degree of SEO
practice awareness. The majority of the respondents had excellent knowledge of them, and one of them
had very good knowledge. It is very interesting that all of them have dealt with SEO for many years in
their working organization, as two of them had ten-years of experience, one of them had eight-years,
and the other had five-years. The result seems to be reasonable given that many studies have shown
that search engines are an important source of the traffic to many news websites around the world,
identifying the importance of high positions in search results [21–27]. Also, newsrooms are being
increasingly asked to cater to audience interests in order to generate more traffic and “clicks” [62] and
in this context many Greek media professionals have begun to emphasize more on what audiences
want to know [63].

Regarding the factors that may influence SEO usage, all the respondents agreed that the use
of SEO practices is more prevalent in large news organizations, which try to ensure high traffic
numbers, in contrast with smaller media outlets. Moreover, they reported that ownership and
market orientation (i.e., public or private), as well as the type of media organization (print, radio,
television or online), are highly related to how search engine optimization is used in newsrooms.
For example, private news organizations seem to use more of their resources in SEO strategy than
the public ones. Also, its use might vary if media organizations are online-only or coexist with other
distributions (e.g., print/broadcast channel). All the above are in agreement with prior studies where
SEO strategy was found to be varied among newsrooms and factors, such as market orientation, or
the ownership/business model were proved to play an important role on how new technologies are
incorporated into the journalism profession [6,53,64–67]. In short, it may be concluded that news
organizations tend to develop distinct forms of SEO use aligned with their organizational imperatives,
structures, business model, as well as their editorial priorities.

6.2. SEO Job Position and Most Common SEO Practices/Tools (RQ2)

According to the results of this research, it is noticeable that there was no specific SEO specialist
jobs in any of the news websites that were examined. The respondents referred different reasons for
this, each one for the website in which they work: It may be a decision of the ownership, there may be
financial reasons, or someone else works on it. Considering there were no SEO specialists working for
the news websites, respondents answered that SEO is a duty of the director or the chief editor or the
journalists or a freelancer. The results come in contrast with many leading media outlets across the US
and other European newsrooms (e.g., Daily Mail, Guardian, BBC, Los Angeles Times) which created
SEO specialist/editor positions within their newsrooms during the last years [52–55]. In this context,
the incorporation of an SEO chief and SEO strategy proved to be key factors leading to traffic increase
in news publishers, such as Los Angeles Times and the Christian Science Monitor [54,56].

Apart from the SEO job position, respondents were also asked to indicate the most common search
engine optimization practices used in their newsrooms. According to the answers received from media
representatives, the most common practices utilized by media professionals were keyword research, as
well as research about hot topics, the top search queries and the users’ preferences. Correspondingly,
the most popular tools were Google keyword planner (for keyword research) and Google trends
(that analyzes the interest and the popularity of a search term and track “buzz” online). Alexa.com
services and Google search console were less popular among newsrooms. Furthermore, half of the
respondents answered that backlink checker for monitoring inbound links, as well as software solutions
for general SEO analysis, are often used in their newsrooms.
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Regarding off-SEO and link-building strategies, all the media outlets under study tend to share
their news content on social media after publishing it. All the newsrooms share their content on
Facebook, three of them on Twitter and one on Instagram (all three comprising the most popular social
networks in Greece), in an effort to increase the shelf life and distributed reach of quality content.
The newsrooms seem to realize the significance of social media platforms in a changing news media
landscape having an active presence on Facebook, Twitter and YouTube (all of them), as well as on
Instagram (3 out of 4). Particularly in Greece, the media market is characterized by high use of social
media, since Greek people tend to read the news and participate by commenting or sharing content [26].
In this context, social media are considered a great source of user opinions whose structure can offer
useful information for the polarity classification task [68]. While search engines are increasingly
becoming more sophisticated at interpreting web content, social signals and links from social media
have already started to play their role in SEO. The extent of social impact on search is evolving, which
constitutes a characteristic of the SEO industry [39,50,69,70]. Today, an active presence in social media
is considered a requirement for a news organization and the above may affect or have an indirect
impact on SEO. For example, the more Facebook page likes or Twitter followers a media outlet has,
the more social signals, such as likes or tweets its posts will generate. Video content (e.g., content on
YouTube) is also often ranked higher in search engines.

Finally, it is worth mentioning that 2 out of 4 representatives admitted during the interviews to
the practice of links exchange in cooperation with other web sites, especially web sites with relevant
content. This finding is in line with prior work [6] where it was also found that many Greek media
outlets exploit this practice, establishing contact with other sites in order to share links, to boost ranking
and also, cover a wider range of topics. Reciprocal linking between two websites through their content
can help in building more qualitative inbound links and also in bringing an increase in traffic. It is
considered a common tactic for media websites, especially when there is a lack of staff and a number
of thematic categories cannot be covered properly.

6.3. Online Traffic Reports and Main Traits (RQ3)

Initially, all the respondents reported web analytics usage for monitoring website traffic in their
company and all of them mentioned the use of Google analytics. The above results were reasonable,
given that Google Analytics is deemed globally as the most popular web analytics software and a
leading tool for sales and marketing purposes [71,72]. Moreover, the high degree of web analytics
use can be characterized as unsurprising, given the growing importance of internet metrics in the
journalism profession in recent years across different types of newsrooms [67,73]. Based on the data
from the interviews, in three out of the four newsrooms under study, the traffic coming from search
engines was around a third or more (30–40%) and in another news outlet was between 10–20%.
The results are in consonance with previous studies that have shown that a large percentage of readers
get informed through search engines [21–23,26–28] and confirm that, for news sites, search remains
crucially important. The respondents were also asked to give information regarding the use of web
analytics, such as who is in charge and who tracks them, as well as the frequency of use. In two media
outlets, the traffic reports are being checked daily; one respondent reported many times throughout a
day; while another one answered monitoring on a weekly basis. Chief editors have access to these
tools in all newsrooms under study, while in the majority of media outlets, the traffic reports are also
monitored from journalists and the marketing department. The IT departments, as well as external
partners specializing in SEO, have access in two out of four newsrooms.

Regarding the most popular metrics, newsrooms were more interested in web analytic metrics
that report data for the overall website content and less about specific sections of their website or
about specific articles. The interest of newsrooms in online traffic metrics (concerning a variety of
indicators) was measured on a 1–5 scale, with 1 signifying not at all interested to 5 indicating highly
interested. Subsequently, the respondents had the opportunity to justify their answers providing more
details through open-ended questions. According to the results, it was found that newsrooms use
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Web Analytics to obtain information regarding general website/content metrics. For example, they
seem to be very interested in the overall data for the website traffic, such as page views, sessions
and unique visitors, as well as the type of content users specifically prefer to read (popular articles).
Additionally, they showed significant interest regarding the visitors’ behavior and metrics, such as
bounce rate/exit, average time spent on the website and new/returning users. Finally, the respondents
seemed to appreciate the data for the traffic sources—channels (e.g., search engines, social media, etc.),
as well as the data for the search terms that led to a website. On the other hand, newsrooms seem to
be less interested regarding the demographic data of users (e.g., language, country, city, age, sex), as
well as technical data, such as the most used browser (e.g., Chrome, Firefox, etc.), operating system
(e.g., Windows, Mac OS), screen resolution, devices, etc. Also, they showed little interest concerning
the number of comments on their articles and social media sharing (e.g., Facebook, Twitter, etc.).

6.4. SEO and News Content Creation (RQ4)

The current study examined real data and certain aspects of everyday routines according to
respondents’ media outlets. In general, the respondents reported that SEO affects news stories, and
more specifically, it may have a significant impact on the editing of the articles and news language.
Based on the results, newsrooms have seen SEO practice having a direct impact on journalistic workflow
and the creation of news content incorporating techniques designed to ensure high ranking in search
engine results pages.

The most popular SEO practices used by media outlets implemented in news content creation were
the use of keywords in SEO-friendly titles, the use of meta description tag to summarize a web page’s
content, and the use of internal links that point to another webpage on the same website (see Figure 1).
Other widely used practices were the presence of keywords in the main text of an article, keyword tags,
image optimization (with use of keywords and small sentences on file names or alternative texts/tags),
external links and also the use of multimedia content. Less common practices (only two out of four
media outlets) were the use of different titles and the estimation of the title character limit.

 

Figure 1. Most common SEO practices in news content creation.

The above results are unsurprising. Titles are considered one of the most important on-page SEO
elements with major search engines, paying a lot of attention to them. Also, the use of meta description
tag is a good practice and is highly recommended because they are commonly used by Google as a
snippet/preview of someone’s web pages on SERPs [28,29]. The addition of relevant, video content
adds value, makes content even richer, and it is often ranked higher from search engines [45]. Video
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content attracts and engages users more, since it is deemed to be highly shareable and having a higher
clickthrough rate compared to traditional text results [50]. In addition, the optimization of images
helps search engines to determine easily what the image is about, and it is considered very important,
especially for image-based search engines, such as Google Images [19]. Finally, links that lead to other
relevant web pages (preferably high-ranking sites) can contribute positively to SEO, especially if a site
is new [6,74]. In contrast with our results, the practice of different titles is often used by several large
news organizations (e.g., New York Times, BBC News, Huffington Post or Guardian) and the most
common practice is the different headlines between the front page and the story page itself. The latter,
appearing in search engine results, are usually more specific and include more keywords [6,32,52,53].

6.5. The General Impact of SEO on Journalism (RQ5)

Other topics addressed by this research included the impact of SEO practices on issues related to
both the publication and selection of news. It also examined if these practices improve relations with
the public and with the journalism profession in general. According to the respondents, the position of
the article on the site and the period of time it will remain online are connected with SEO, as their
responses ranged from quite to very much, while one of them indicated that there is no connection at
all. About the multimedia content, there was some differentiation between the respondents: Two of
them said that its presence affects SEO practices a little and two of them said a lot. According to the
answers, the presence and sharing of articles on social media are also connected with SEO.

Moreover, three out of four respondents indicated that the use of SEO practices within newsrooms
could greatly improve their relationship with the audience, and just only one believed that there is no
connection between them. The respondents were asked to give their opinion about whether SEO, in
general, affects the way journalists choose the news stories that will be published. All the respondents
responded that SEO, in general, affects the news agenda and news content chosen by their media outlet
considerably. From the same perspective, SEO techniques seem to prefer news stories that concern
topical subjects or breaking news, while making the promotion of features or opinion pieces more
difficult [59]. However, respondents also reported that SEO strategy would have a greater impact on
others (third person) than themselves (first person) as regards the selection of news content. From a
social perspective, this might be connected to other studies where Davison’s [75] initial hypothesis of
the third-person effect was studied.

Finally, all the respondents considered SEO strategy as an essential tool for editors, bloggers,
media professionals and anyone, in general, who publishes newsworthy content. They seemed to
appreciate the usefulness of an SEO strategy, and they believed that it could only benefit journalistic
work by helping news articles to be found. The above results are consistent with previous studies
where journalists and media owners in Greece were found to be able to adapt to technological progress,
considering it useful for their profession [15,76]. It is remarkable that there were different opinions
about the journalistic product and how it is affected by the SEO practices. Only one of the respondents
thought these practices do not diminish journalistic quality, while one of them thought that SEO affects
it a little, one quite a lot and one very much in agreement with media professionals who talk about a
negative impact on the craft of journalism and the creation of stories exclusively for search engines.

7. Conclusions and Future Extensions

This paper examined the use of search engine optimization practices in news websites and
journalism using a series of semi-structured, in-depth interviews with professionals at four Greek
media organizations. The aim of this study was to identify how familiar news publishers are with SEO
practices, how SEO policy is applied inside newsrooms, the most common trends and practices, as
well as the impact on news content. Nowadays, newsrooms and media outlets have embraced the
use of SEO practices and utilize them in order to make their content more easily available through
search results, something that is clear also from this study. In the same context, the study also
noted specific optimization practices that are often used by news websites, such as keyword research,
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research about hot topics and the top search queries or dissemination via social media. All of the four
newsrooms under study incorporate several techniques designed to ensure high ranking in search
results, such as the use of keywords and SEO-friendly titles, meta description tags, internal/external
links, image optimization or the use of multimedia content. Furthermore, search traffic measurement
tools and Google analytics services were used across all news organizations studied. According to the
respondents’ viewpoints, SEO strategy seems to be varied among different newsrooms, depending
on factors, such as ownership model, editorial priorities and organizational structures. Finally, SEO
practices may have a considerable impact on the way journalists and media professionals choose news
stories, as well as their publishing practices (e.g., position of the article on the site or the amount of
time it will remain online). In the context of the above findings, it should be noted that all the news
publishers of the sample seem to not have a clear structure for using SEO practices, and they have
adopted a more rudimentary approach utilizing different, popular off-the-shelf tools. The absence
of a distinct SEO team or SEO chief is evident in the studied newsrooms where journalists or media
professionals with many other responsibilities often deal with these practices.

In a constantly changing and competitive media environment, no one can take their readership
for granted. While the media industry adapts to the digital age and competition increases, effective use
of SEO within newsrooms seems to be an important element for attracting more online readers. SEO
is not only about visibility on search engines—it also includes making a website more user-friendly.
As Richmond notes [59], everything has to do with the editorial choices. SEO per se is value-neutral,
and it does not require journalists to dumb down or write solely for gaining traffic. SEO practices
reflect the essential needs of web users to find information, while also securing long-term promotion for
journalism. The content is still the most important thing for any website, and it has to be characterized by
reliability, interest and quality [6]. In this way, readers will be satisfied and motivated to share it through
social networks, blog posts or forums, which is what search engines look for. Under these conditions, a
journalist must be creative, but also strategic, combining SEO with quality content production.

This study is not without limitations. Firstly, as being an exploratory study, the sample included
only a small number of Greek newsrooms, and thus, it is not claiming to be representative of the
entire population of newsrooms and media outlets. It is reasonable that a larger sample could yield
better results. Moreover, our results are dependent on the accuracy and honesty of the respondents
answering the questions. Nevertheless, the main strength of the study was that it attempted to explore
the role of SEO practices in media websites, as well as in a journalism context with a culture (i.e., Greek
newsrooms) that has received little attention so far. Even though SEO is widely used by marketing
practitioners, there is a relatively small amount of academic research that systematically attempts to
capture this phenomenon and its impact on various industries. To the best of our knowledge, there is a
scarcity of academic research examining the relationship between SEO and journalism. We believe that
this study provides useful insights concerning the use of SEO inside newsrooms and it will open the
door for further longitudinal analysis. Future extension of this work will include the repetition of the
study with a larger sample size and a more varied selection of newsrooms. In this context, comparative
studies with foreign online media would be another study goal in the near future.
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Abstract: In the current media world, there is a huge debate about the importance of the visibility of
a news website in order to secure its existence. Thus, search engine optimization (SEO) practices
have emerged in the news media systems around the world. This study aimed to expand the current
literature about the SEO practices by focusing on examining, via the walkthrough method, the ways
that news companies allow the users to comment on their online news articles. The comments on
the news websites are related to the notions of social influence, information diffusion, and play an
essential role as a SEO practice, for instance, by providing content and engagement. The examined
sample was collected by the most visited news websites’ rankings of alexa.com for a global scale and
for the countries Greece and Cyprus. The findings reveal that the news websites throughout the
globe use similar features and ways to support the comments of the users. In the meantime, though,
a high number of the news websites did not allow the users to use their social media accounts in
order to comment the provided news articles, or provided multiple comment platforms. This trend
goes against the SEO practices. It is believed that this finding is associated with the difficulty of the
news organizations to regulate and protect themselves by the users’ comments that promote, in some
case harmful rhetoric and polarization.

Keywords: SEO; news websites; Greece; Cyprus; comments

1. Social Media Platforms, Social Influence, and Information Diffusion

The developments of technology, one of which is the Internet, have made a plethora of scholars
focus their research on these transformations. From the 1980s there have existed, important changes in
the information systems (IS) field alongside society. The daily use of these technological advancements
is linked not only with sociological but also with psychological factors. Consequently, new models have
emerged in order to provide a clearer picture of the way citizens consume and choose information [1].

Additionally, from the beginning of the related research, there was interest in the way social
influence can affect the information distribution and impact [1]. Some studies proved that social
influence could be more essential for women at the beginning of the information process. In addition,
it may be essential in mandatory settings and it seemed to be more influential on old-aged workers.
However, it was clear from the early stages of the research that social influences can change beliefs,
ideas, behaviors, etc. towards other people [1].

Nevertheless, there are different forms of social influence and a vast literature that closely studies
this theoretical concept [2–8]. According to Kelman [9], there are cases where the individuals accept
or adopt an action or behavior despite not believing in it, as it is thought that there will be benefits
or no consequences for him/her. In these cases, there is no distinct social effect or alteration in the
behavior. In the meantime, social influence is related to information diffusion. Many studies in the
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field have revealed the connections between the social influence and the information diffusion [10–14].
Information diffusion and social influence have become of great importance due to the daily use of
social media platforms and the operation of search engines.

Additionally, previous studies of social media platforms, such as YouTube, have demonstrated
that users with similar cultural and political ideas tend to like or dislike the same cultural products [15].
For instance, Japan was one of the most characteristic examples of a country that became successful in
the spread of its culture on a global scale. The anime and the manga cultural products have turned
into global products. According to Otmazgin [16], this development allows Japan to have a greater
influence on different state and non-state actors throughout the world. The aforementioned description
regarding the influence of a country has led Nye [17] to create the theory of “soft power.” According to
him, “soft power” is the capability of causing individuals to adopt beliefs, results, opinions, etc.,
without getting paid. For a country, its “soft power” can be its policies and culture.

Nowadays, social influence and information diffusion are strongly linked with the World Wide
Web, social media platforms, and social participation. For more than twenty years, scholars have tried
to explain the role of the new technologies in the participation of the public in crucial events, such as
demonstrations and collective actions [18]. The use of the Internet became the main research topic
of several studies, as there was a need to explore in depth, its capabilities, and to try to predict what
changes it would bring in the future for the fields of information, communication, and the social capital
in a broader sense. One piece of landmark research proved an actually positive connection between
the information distributed by the Internet and the construction of social capital. More specifically,
the more people obtain information regarding political affairs via online networks, application, tools,
etc., the more their participation in relation to political and social issues is increased [18].

Research regarding social influence and information diffusion seems to have been increased
rapidly within the last years, as social media platforms have had to keep on growing promptly in
the last decade. According to Statista [19], YouTube has almost 1.5 billion active users; Facebook had
more than 2.3 billion monthly active users at the end of 2018 [20], and Twitter had, at the same period
of time, 321 million active users [21]. These astounding growths of users for the aforementioned
companies have influenced the way information is being distributed throughout society on a global
scale. Some years ago, the access and the diffusion of information was not so easy, as there were a
lot of technical and economic barriers that needed to be overcome in order to achieve the spread and
communication of information throughout such a large network [22]. The maintenance of this vast
connected network allows citizens to share openly their ideas and opinions without relying on face
to face communication. In some cases, this advancement plays a significant role in expressing easier
political or ideological ideas [18].

Even in more restricted media landscapes, such as the People’s Republic of China (PRC), social
media platforms seem to have an impact on the daily discussed topics of the public discourse.
Schneider [23] argues that, in several cases, the online discussions bring on the government’s agenda
issues that were not about to be discussed. Overall, social media platforms provide a very different
form of participating in public discourse. However, it has been proven on Facebook that there exist
similar connections between offline and online political participation [24].

A form of social influence and information diffusion are the comments that appear on websites
and social media platforms. Studies have proved that comments can have a significant impact on
society and alter even beliefs or opinions [25–27] and also play an essential role as a search engine
optimization (SEO) practice. SEO practice affects the prominence of specific websites, which are gaining
more visibility if they have some unique techniques or characteristics, such as allowing comments
on their websites [28–31]. Thus, this study tries to shed light on and extend the relevant literature of
SEO by examining 656 popular news websites of the globe and the way they allow users to express
their opinions on these websites. Some characteristics of commenting are identical to the social media
platforms and are associated with social influence and, especially, with the information diffusion
of the news websites. It is one of the first studies focusing on the field of news information and
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communication in relation to SEO practices. Meanwhile, it tries to raise awareness regarding the
importance of comments in the field of SEO, as according to Dover and Dafforn [32], users’ comments
are one crucial parameter for improving the importance and the popularity of a website, due to the
raw content and the engagement of the users. More specifically for the news websites [33] (p. 388–389),
“Bounce rate is the percentage of single-page visits (visitors who enter the site and leave without
viewing other pages or interacting within the same site). Do visitors spend time reading or “bounce”
away quickly? If the bounce rate is very high, that indicates that the particular website as a whole is not
very useful, does not engage the user and affects rankings negatively. In summary, reducing the bounce
rate can result in more engaged visitors that continue deeper into the website.” Additionally, studies
are proving the importance of the comments on news websites for the users’ engagement [34,35].
Despite the users’ time taken up reading the comments, the users value the option of commenting [34].

The quality of the comments plays a significant role in improving the visibility of the website.
For instance, Slegg argued in 2016 [28] that many websites remove the comments on their pages due
to the lack of quality. On the other hand, other websites have a firm reliance on user’s comments.
Another important factor regarding the comments on a website is the comment system that the website
uses. If the comment system is not fast in loading, then Google will not include the provided comments
of the website for ranking the website, despite that not being considered SEO practice [29]. Besides,
according to Schwartz [30], Google provides a better ranking to the websites which offer comments on
their websites. The interaction and the engagement of the users remain on the website and not on
other third-parties platforms, such as social media (e.g., Facebook, etc.). In this way, each website also
builds each own community, which is another SEO technique for improving the Google ranking of a
website [31].Therefore, the next section of the paper focuses on the importance of user’s comments
on websites in order to demonstrate the role that they play in promoting news websites [36,37]. It is
worth mentioning that the influence of news media has been demonstrated in the scientific field of
journalism and communication via several theories, such as Agenda-Setting, Cultivation, Gatekeeping,
Framing, etc.

2. News Websites, Users’ Comments, and SEO

In the contemporary world, a large number of news websites globally rely heavily on social media
platforms in order to promote their news stories. The social media platforms, as was mentioned above,
are crucial for the participation of the public and the social influence. Moreover, some social media
platforms, such as Facebook, are embedded in the news websites at the end of the article, so the users
can exploit their social media account and comment on the webpage of the published article. Thus, that
has become the most common practice for the public to express its opinion regarding the examined
issue. Therefore, it is no surprise that most news stories have been commented on by at least one
user on a comment section. In this aspect of user participation, one study from the Pew Research
Center arose, which proved that 25% of the grown-up population of the United States of America
have commented at least one time in their lifetime on an online news story. Additionally, 37% of
the study participants recognized the importance of the comments feature of a news website [38].
Furthermore, according to Ziegele and his colleagues [38], studies have shown that a large proportion
of the comments section is associated with replies to other users’ comments on the related section of
the news article. These discussions have led to dynamic changes in the content published journalistic
content and shaped a participatory culture.

Nevertheless, the users’ comments can be often misleading and irrelevant to the content of
the article. Moreover, there are comments that use harmful rhetoric and aim towards promoting
polarization. At this point, it should be mentioned that there are even more traditional ways, such as
the letter to the Editor, for the readers to express their opinions in relation to a discussed issue of the
news organization. However, this practice is not considered to be common in the contemporary media
world, as new innovative technology-based functions are preferred, so that there is not so much of
a workload for the professionals of the news outlets for editing the opinions of the readers, and the
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interaction with the public is more diverse and dynamic. The users, via their participation, spend
more time on the website and provide raw content, which sometimes can be characterized as “strong.”
The engagement and the more prolonged presence of a user on a website are linked with the bounce
rate, which in turn is an element associated with SEO [39]. Additionally, according to Veglis and
Giomelakis [40] the “strong” content is supposed to be one of the most important SEO tactics.

Despite more freedom of expression via the online platforms or features, there is a debate about
the regulation of the comments when they contain inappropriate sentences, promote harm or hate,
etc. Thus, the trend for some of the news websites is to use social platforms, such as Facebook, as the
only way for the users to comment on the news articles. In this way, the news websites are not forced
to use employees for regulating the comment section. The social media platform is held responsible
for the inappropriate content. In addition, there were public statements that supported the use of
Facebook for commenting, as it is believed to support and promote more insightful comments for the
discussed issues [41]. This argument is associated also with the recent findings by Kalogeropoulos and
his colleagues [42] (p. 1) who proved that “people with high interest in hard news are more likely to
comment on news on both news sites and social media and share stores via social media (and people
with high interest in any kind of news (hard or soft) are more likely to share stories via email).”

The visibility of a website is crucial for its existence throughout time. Therefore, news websites
try to find new ways of gaining visibility to promote their content. In order to do so, they have to
exploit the SEO and the news aggregators, like the Google Search Engine, which in 2003 represented
the 75% of all searches [43]. Giomelakis and Veglis [40] (p. 23) argued also that “the top listing in
Google’s organic search results receives 32.5 percent of the traffic, compared to 17.6 percent for the
second position and 11.4 for the third. In addition, sites listed on the first Google search results page
generate 92 percent of all traffic from an average search.”

More specifically, the more SEO practices a website employs the more visitors it has, as it takes a
higher place in the related search engines. The SEO practices, amongst others, are supposed to be the
most important techniques for being more profitable in the field of online marketing [40,44]. In the last
decade, news organizations started to pay more attention to the SEO practices by employing specialists,
to help them in gaining more visibility. The relationship between the news websites and the search
engines has created a lot of controversies. For instance, Rupert Murdoch decided around a decade ago
to remove his newspapers’ websites from the related index of Google. Despite the importance of the
SEO practices, the attractiveness of the content of the news websites still plays an important role in
the visibility of the website. Actually, it seems to be the most crucial factor for the high visibility of a
website [33]. Consequently, this is one of the main reasons why the current research paper studied,
according to alexa.com ranking, the most prominent websites of the world, and from two countries
(Greece and Cyprus), to see if the most popular news websites promote the commenting of the public
via relevant commenting sections or features.

3. Methodology

The sample for this study was collected by the rankings of alexa.com for the most popular
news websites in the globe (n = 353), Greece (n = 175), and Cyprus (n = 128). All the news
websites were categorized into four different types of websites according to the methodology
of Antonopoulos et al. (Figure 1) [36,45]. Subsequently, the categories were the following ones:
(a) Television stations (the websites that are provided by television stations), (b) newspapers (the
websites of traditional newspapers), (c) portal (the news companies that have only websites), and
(d) mass media (when the news company has different platforms for distributing its news products).
The evaluation of the websites was performed by the walkthrough method, which has been used in a
lot of studies until today for revealing features and characteristics of websites and applications [46–49].
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Based on what is known about SEO and the news websites [33,40,44], this study tries to expand
the relevant literature by finding if the most important news websites of the world, Greece, and Cyprus
allow their users to comment on the news articles of the websites. Through that method, it should
be apparent whether they allow dynamic interaction between the users and the professionals of the
field. It is noteworthy that according to Giomelakis and Veglis [33], the most important factor for the
visibility of a website is the content of the news websites. Comments produce raw content on the
websites, resulting in the users staying more on the websites and being more active than the users
that do not comment. Further, the interactions, such as likes and shares, play a role in SEO and the
popularity of a website [32,33,40]. However, there is not systematic research until today in the field of
journalism and communication that focuses on investigating if the news websites of the globe follow
these practices. Such research could expand the relevant literature of SEO and help the news websites
to improve their SEO practices.

Figure 1. The summary of the methodology.

Subsequently, the following research questions were asked:
Research Question 1(RQ1): Will the majority of the news websites allow users to leave comments

through social media tools and plug-ins? (Figure 2).
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Figure 2. Example acquired from www.islandpacket.com.

Research Question 2 (RQ2): Will most of the news websites use multiple comment platforms,
along with social media to receive users’ comments? (Figure 3).

Figure 3. Example acquired from www.timesleader.com.

4. Results

During the walkthrough on the websites, there were a lot of controversies regarding the number
of news websites for this study. As a result, there were a lot of changes in order to secure the sample.
Throughout the search of the top international news websites, the news aggregators and social media
websites were removed from the sample. Additionally, many websites could not be accessed (many of
them were from the United States of America) due to the new regulation of the General Data Protection
Regulation (GDPR). Consequently, from the 500 most visited news websites of the globe, the final
sample was 353. From the overall 353 websites, only 130 allowed users to comment on news articles
via their social media accounts (36.82%). In addition, the percentage of news websites that use multiple
comment platforms for accepting users’ comments was 16.43% (58). Additionally, 64 (18.13%) were
using Facebook and 3 (0.84%) were using the commenting platform Disqus (Figure 4) [46].
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Figure 4. The Results of the Study for the International News Websites for the Commenting Platforms
(n = 353).

Regarding the most popular news websites in Greece, the list of 500 top visited news websites
of alexa.com was used. Again, the social media platforms and the news aggregators were removed.
However, in this case, there were not so many websites excluded due to the GDPR regulations.
The main problem with this sample was that the provided list did not include only the news websites
of the examined country, but also commercial, marketing, e-shops, and other websites. Consequently,
the final number of the examined websites was 175. From the overall 175 websites, only 76 (43.42%)
gave to the user, the option of login via their social media accounts and to comment on news articles.
On the other hand, the Greek news websites who accepted comments from multiple platforms was 33
(18.85%). The number of news websites that used Facebook was 39 (22.28%), and 2 (1.14%) were those
that used the commenting platform Disqus (Figure 5).

Figure 5. The Results of the Study for the Greek News Websites for the Commenting Platforms (n= 175).
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The sample with the news websites of Cyprus had the same problems or characteristics as the
previous one. However, there was no problem with the GDPR regulations and no one news website
was removed due to this reason. Additionally, an important characteristic emerged from this sample
for the Cypriot media system. In the list of the most visited news websites provided by alexa.com, there
was a large number of Turkish news websites, which were offering content in both the Turkish and
English language. The overall number of the examined news websites was 128. From this number only
51 (39.84%) allowed the users to use their social media accounts in order to comment the provided news
articles. The number of news websites with multiple comment platforms was 22 (17.18%). In addition,
26 (20.31%) of the news websites were using Facebook, and only 2 (1.56%) the commenting platforms
used Disqus (Figure 6).

Figure 6. The Results of the Study for the Cypriot News Websites for the Commenting Platforms
(n = 128).

5. Discussion

The findings of this study prove that around the world, there seems to be a similar pattern
regarding the number of news companies that use multiple comment platforms and social media
accounts in order to allow users to comment on their provided content (Figures 7 and 8). Those results
revealed, support the arguments of Giomelakis and Veglis [33,40] regarding the practices of news
media organizations. The news companies around the world are employing, in some cases, similar
techniques to promote their content via commenting. This development seems to be related to the
SEO practices that the last decade have become crucial for the financial survival of the news websites.
Comments have an important impact in social influence, and information diffusion in relation to
users and society. Moreover, the raw and strong content along with the participation of the users via
likes, shares, and similar interactions can influence the SEO metrics and improve the popularity of a
website [25–27,32].
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Figure 7. The Results of the Study for the First Research Question.

Figure 8. The Results of the Study for the Second Research Question.

Additionally, the current study raises questions about the overall operation of news websites
throughout the globe. The majority of the news websites were not using social media accounts or
multiple commenting platforms for allowing the users to comment on their news articles (RQ1 and
RQ2). These findings are considered significant in the sense that there is no other systematic research
until today in the field of journalism and communication that focuses on investigating if the news
websites of the globe follow the SEO practices in relation to users’ comments.

The aforementioned results for the research questions of this study are probably related to the
difficulty of managing the comments of the websites. More specifically, in the few last years there has
been a huge debate about the regulation of the comments, as there are cases in which the users promote
hate speech, racism, and stereotypes. Social media platforms, such as YouTube and Facebook, were
used in the past as a tool from promoting hate against minorities [50]. In this new reality, there is a high
chance that the news organizations are afraid of taking the blame for such extreme polarization and for
promoting hate. Another important reason for deleting the comments might be the low quality content
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provided by the users, which is considered to affect, in a negative way, the ranking of a website [28].
The usage of Facebook as a commenting platform is an expected finding because it is supposed to be
one of the most popular social media platforms of the world [20].

However, this finding comes against the importance of users’ comments as an SEO practice in
the sense that the use of a different platform for comments, such as Facebook does not help with
improving the relevant Google ranking. On the contrary, it has the opposite effect, as the engagement
and interaction are not happening on the website [30]. Moreover, it does not help in building an active
community on the website, which would otherwise result again in improving the visibility of the
website, as it is considered to be an SEO practice [31]. In addition, the commenting platforms, such as
Disqus, can affect, in a good or bad way, the ranking of the website. Because the platform takes time to
load the comments, there is a high chance that Google will not index the comments of the website.
If the quality is strong, then the website loses visibility, as the high engagement of the users is not
evaluated despite it being an SEO practice [29].

Another noteworthy finding of this research is the expansion of the relevant literature for the Greek
and Cypriot online media system. One would have thought that there would be major differences
between the news websites of the international news organizations and those of Greek and Cypriot
news outlets. However, this study argues that all of them share the same features and characteristics,
proving that the news websites are being developed based on the same technological knowledge.
Perhaps, this finding is also related to the prominence of specific social media platforms, which cannot
be easily ignored by the news organizations if they want to attract more unique users, supporting the
key roles of social media, social influence, and information diffusion in the contemporary media world.

6. Conclusions and Limitations

This study provides findings for a topic that has not been researched extensively in the field of
communication. The SEO practices of the news websites regarding the comments on the websites
are supposed to be an essential factor for the popularity of the websites. By commenting, the users
provide free of charge, fresh and robust content, which, in some cases, provokes interactions, further
engagement, and the users spend more time on the website. Besides, commenting is a form of social
influence and information diffusion. Despite improving the visibility of news websites, the comments
can even result in changing the opinions of the users.

However, this research shows also that the news websites do not seem to invest a lot of time in
improving their visibility via users’ comments. By using social media platforms and slow comment
systems, they seem to lose the strong content of the users, which is considered to be an important SEO
practice. Via the regulation of the comments, the news websites would have been able to maintain
strong discussions on their websites and even build communities. Therefore, they would have been
ranked higher in the relevant rankings.

Additionally, this study reveals that there are standard practices concerning commenting
throughout the world, Greece, and Cyprus. Until today there was no systematic research in the field
of journalism and communication that has evaluated the way that users comment on news websites.
It seems that a significant number of news websites do not choose to use social media accounts or
multiple comment platforms for allowing the users to comment on their news articles. This finding is
probably linked with the crucial problem of been blamed for not regulating the harmful content of the
website and the low-quality content created by the users. Further, it seems that they are not willing to
take the risk of regulating the content in a more efficient way, such as not using slow comment systems
and popular social media, such as Facebook. These concerns have to be addressed for increasing the
visibility of the news websites, thus the information diffusion and the social influence of the news.
Regarding the limitations of this study, it can be argued that the list provided from alexa.com restricted
the examined sample and results. The results seem significant in the sense that this research is one
of the first studies focusing on the field of news information and communication, but a different list
may offer different results from this study. Furthermore, Greece and Cyprus seem to support the way
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the most popular news websites function, in relation to the comments of the users. However, other
countries, for example, those from Asia, may provide different results. Thus, the researchers of this
study will try to replicate the same study in Asian countries to further expand, the existing literature.
The relationship between SEO and comments on news media websites is a new research topic, and, as
a result, there is a lack of research for this specific topic in the field. We believe that for the future, there
is a need for a more thorough investigation, via different research methods such as surveys, content
analysis, and examining even the traffic of the news media websites.
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