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SEO: ASPECTS OF IMPLEMENTATION WHEN DEVELOPING AN
EDUCATIONAL WEBSITE

A set of basic methodological, organizational measures and software tools has been proposed to
increase positions of the educational Web-resource in Google Search Engine and in world rankings. The
introduction of the step-by-step SEO-optimization has been demonstrated using the specific example of the
existing web resource of the Ukrainian State University of Chemical Technology (USUCT). There have been
taken into account bibliometric methods, SEO optimization and web resource optimization.

The analysis of the results of the carried out SEO-optimization showed that with the help of correct
basic SEO-settings of the website, without using the commercial advertising, the position of the website rose to
the first place in the list of Google Search Engine. The general part of transitions to the website increased due to
the expansion of functionality. The introduced methods on the SHI USUCT web resource made it possible to
increase the position in the world rating ratings

The results obtained during the study performed will contribute to solving specific practical problems of
increasing the ranking of websites in the list of search engines and will be useful for those who plan to carry out
activities to promote the educational website in outputs of search engines.

Keywords: website, web resource, SEO-optimization, Google Search Engine, bibliometric methods,
SEO optimization and web resource optimization.
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SEO: ACHEKTbI BHEJIPEHUSI IIPU PASPABOTKE OBPA3OBATEJIBHOI'O
CAUTA

Co30anue u QyHkyuoHuposanue caiima 3a6e0enusi 8UOX 00PA308aHUsL — MO HEOOXOOUMOe YCNo8uUe
IPhexmusHol  KOMMYHUKAyuu noivsogamened u  yupesxcoenus. Mapkemune HpoOSUNCEHUA  UMEHHO
00paA306aMENbHLIX CAUMOo8 uUMeem co8U acnekmsl 6 OMAUYUe OM NPOOGUIICEHUS KOMEPYUUHUU 8eOpecypCos.
Ocoboe 3nauenue Onsi 06pA306aMeENbHLIX CANMOG UMEem NO3UYUs 3a6e0eHUsl 8 MUPOBbIX PEUmUH2aX OYeHKU, a
He MOAbKO MON 8bl0auu 8 CHUCKAX NOUCKOBLIX CUCEM.

Ilpeonooiceno  nmpaxmuueckou — peanusayuu — pamee  paspaboOmManHo20  KOMNJIEKCA  OCHOGHbIX
MEmOOUUeCKUX, OpP2AHU3AYUOHHBIX MEPONPUAMULL U NPOSPAMMHBIX CpPeOCme Ol NOGbIUWEHUS  NO3UYUL
obpazosamenvHo2o 6eb-pecypca 6 nouckosoii cucmeme Google u muposvix pevimuneax. Bredpenue noutazogoii
SEQ-onmumusayuu npooemMOHCMpUpPOBAHO HA KOHKDEMHOM npumepe oguyuanvhozo eeb-pecypca JBH3
«Ykpaunckuil  eocyoapcmeenHblii  XUMUKO-mexHoaocudeckuti  yuugsepcumemy (YI'XTY).  Paccmompenol
oubruomempuyeckue memoosi, SEO-onmumuzayus u Onmumuzayus eedb-pecypca.

Ananuz pesynromamos npoeedentoli SEO-onmumuzayuu nokasan, 4mo ¢ HOMOWDLIO NPABUTLHBIX
bazoevix SEO-nacmpoiiku caiima, 0e3 uUCnoib308aHus KOMMepuecKol pekiamel, nosuyus cauma YIXTY
NOOHANACL HA nepeoe Mecmo 6 Chucke evloauu nouckogou cucmemvt Google. Ilpodemoncmpuposaro, umo
npuUMeHeHsbl Memoobl U CPeOCmEa NO380IAION NOBLICUMb GHYMPEHHION U 6HEWHIOI0 ONMUMU3AYUIO 6e6-pecypca,
ONMUMU3UPOBAMb GeD-cepeep, HA KOMOPOM PACNONOICEH CAUm, YEeAUUUMb CKOPOCMb 3A2pY3KU CMPAaHUy.
Obwas yacms nepexo008 HA Calim YBeIUYUNACH 34 CUem paculupenus QyHKkyuonana. Brhedpenue xomnnexca
OCHOBHBIX MEMOOUYECKUX, OPLAHUZAYUOHHBIX MEPONPUSMULL U NPOSPAMMHBIX cpedcmé Ha eeb-pecypca YIXTY
NOBbICULO NOZUYUU 8 MENCOYHAPOOHBIX PEUMUH2AX.

Pesynomamei, noiyuennvie 6 Xxo0e NPOBEOEHHO20 UCCIE008AHUsA, CNOCOOCBOBAMb  PeUleHUIO
KOHKDEMHbIX NPAKMUYECKUX 3a0ay NOBbIUEHUS pelimuHea Caumog 6biCUUX Y4eOHbIX 3a8e0eHUll 6 CHUCKe
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NOUCKOBbIX cucmeM u OyOym NOoAe3Hbl meM, KMo NJIAHUpyem npoeooums Meponpusimusi no npooSUNCEHUIO
0bpaszosanue carimog 8 NOUCKOBbIX CUCMEMAX U MUPOBBIX PEUMUH2AX PAHICUPOBAHUSL YUCOHBIX 3d6eOeHUL.

Kurouesvle  cnosa: eebcaum, eebpecypc, SEO-onmumuszayus, nouckosas cucmema Google,
oubUOMempuYecKue Memoobl, BHEWHSS, GHYMPEHHS, ONMUMUZAYUSL.
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SEO: ACHEKTH BITPOBAI)KEHHSI ITPA PO3POBIII OCBITHHOI'O CAUTY

Cmeopenns ma QyHKYIOHY8aHHs caumy 3aKkiady 6UUjOX OCEimu — ye HeoOXiOHa yMo8ad e@eKmusHol
KOMYHIKayii kopucmyeauie ma 3akiady. Mapkemune npocyeamnHs came OCGIMHIX caumie mMac cosi acnekmu Ha
8IOMIHY 6i0 npocyeanHsi Komepyiinui sebpecypcie. Ocobnuse 3nauweHHs ONs1 OCEIMHIX CAUMIE MAE NO3UYISA
3aK1a0y Y C8IMOBUX Pelmuneax oYiHIO8aHHs, a He auule Mon eudadi y CRUCKAX NOULYKOBUX CUCTEM.

3anpononosano npaxmuyny peanizayilo pauiuie po3poOIeH020 KOMNIEKCY OCHOBHUX MEMOOUUHUX,
Op2aHi3ayitiHux 3ax00i6 [ NPOSPAMHUX 30c00i6 OJis1 NIOBUWEHHs NO3UYLL 0CBIMHBO20 6edpecypca 8 NOuyKosil
cucmemi Google i ceimosux petimuneax. Bnposaooicennss noxpoxoeoi SEO-onmumizayii npodemoncmposano na
KOHKpemHoMy npuxiadi o@iyitinoco eeopecypcy HBH3 «Yxpaiucekuil OepoicasHuil XiMiKO-MeXHOLO02IUHUL
yuieepcumemy (V/IXTY). Posensnymo  6ioniomempuuni  memoou, SEO-onmumizayis ma onmumizayis
sebpecypcy.

Ananiz pezynromamis npoeedenoi SEO-onmumizayii noxkaszas, ujo 3a 00nomozow npaguibHuX 6a306ux
SEO-nanawmysans caiimy, b6e3 guxopucmanms xomepyitinoi pexnamu, nosuyis caumy YIAXTY niowsnacs na
nepute micye 6 cnucky sudaui noutykosoi cucmemu Google. Ilpodemoncmposaro, wo 3acmocosami memoou ma
3acobu Oaromeb 3Mo2y NIOGUYUMU GHYMPIWHIO A 308HIWHIO ONMUMI3AYI0 6eOpecypcy, Onmumizyeamu
6ebcepsep, Ha SAKOMY PO3MAUOBAHO Caiim, 30Lbuumu WeUOKiCmb 3a6aHMAICEHHT CMOPIHOK. 3azanvHa
yacmuna nepexoodié Ha caum 30IIbWUNACS 34 PAXYHOK PO3UWUPEHHs. (YHKYIOHATY. Bnpoeadcents KOMNIEKCY
OCHOBHUX MEeMOOUYHUX, Op2aHi3ayitinux 3axodie ma npocpamuux 3acobie ma eebpecypci V/IXTY niosuwuno
no3uyii'  MIdDCHAPOOHUX Pelmuneax.

Pesynomamu, ompumani 6 x00i npo6edeH020 OOCHIONCEHHS, CHPUSIMUMYMb BUPIUEHHIO KOHKDEMHUX
NPAKMUYHUX 3a60aHb NIOBUWEHHS PeUmuney caimis 3akialié 8Uwjoi oceimu 6 CHUCKy HOULYKOBUX CUCmeM i
OYO0ymb KOPUCHI MUM, X0 NIAHYE NPOBOOUMU 3aX00U NO NPOCYBAHHIO OCEIMIX Calimi6 8 NOULYKOBUX CUCTHEMAX
ma ceimosux petimuHeax oyiH8anHs 3aK1adie suuioi oceimii.

Kniouosi cnosa: eebcaiim, sebpecype, SEO-onmumizayis, nouykosa cucmema Google, Gibniomempuuni
Memoou, 308HIUHA HYMPIUHL ONMUMI3AYL.

Formulation of the problem

Nowadays higher education institutions (HEIs) face a serious competition at the market of educational
services. In addition, the rivalry has recently shifted from the physical space to the virtual environment. Creation
and functioning of HEI sites is a necessary condition for effective interaction of users and existence of the
educational establishment as a whole. Unlike the traditional scheme for promoting corporate sites, the Internet
marketing in higher education is focused not only on positions in search engines, but also on places in the world
education ratings such as: QS, THE, ARWU, CWUR, UniRank, Scopus, MoslUR, Webometrics etc. It is
possible to rank different HEIs according to various areas of their activity using the information on their
websites. Ratings are means of public and world assessment of scientific and educational activities of HEIs.
Domestic and world ratings set the goal of a professional approach to creating high-quality and effective sites
which should meet the needs of stakeholders: students, teachers and the staff of HEIs, entrants, research
societies, employers, graduates as well as public authorities.

Analysis of recent research and publications

The field of information technology is very dynamic, so publications related to the topic of SEO-
optimization, in particular, quickly lose their relevance in a short period of time. This is especially true when
search engine algorithms are changed and some SEO tools fall into disuse.

Much attention is paid to the study of search engine algorithms in the publications [1-4]. Tools for
search engine optimisation and algorithms which it is based on are investigated in the article [5]. The work [6] is
devoted to the comparison of different algorithms that affect a search engine. Some of the available solutions to
the problem of search engine optimisation with the analysis of their advantages and disadvantages are presented
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in [7, 8]. An overview of methods and applications for search engine optimization is given in [9-11]. The article
[12] describes the problem of search engine optimisation for a new website of any organization as well as
approaches to achieving better results in different search engines.

Usage of automated tools for analysing the availability of educational websites is described in [13]. A
search engine optimisation strategy for university websites is proposed in [14-16].

There are many kinds of international rating of universities, the best of which are composed in
accordance with the Berlin Principles on Ranking Higher Education Institutions [17]. [18-20] proposes different
approaches to strategies for raising the position of HEI in ratings.

The analysis of publications shows the lack of examples of practical realization and implementation of
approaches to optimise HEI web resources that have their own specific characteristics. In the works [21, 22] the
analysis of rating formation for HEIs in the context of web representation is carried out and the importance of
finding the solution is emphasized. It is noted that in Ukraine issues of ranking the activities of HEIs are not
given enough attention, while in foreign HEIs these issues are a high priority. As a result, we developed a
number of recommendations in the form of a set of basic methodological and organisational measures as well as
software means for raising the position of universities on the Internet.

Formulation of research objectives

The purpose of this study is to highlight aspects of implementation of the previously proposed by the
authors set of methodological and organisational measures as well as software means that will increase the
informational value of educational web resources and, consequently, increase the position of HEIs in the world
and search engine ratings.

Statement of the main material

In [21] we described the conditional division of the developed methods into the following groups:
bibliometric methods, search engine optimisation (SEO) methods and web resource optimisation methods
(Fig. 1). The implementation process for each of them is presented in this paper on the example of creating an
official educational site of SHEI Ukrainian State University of Chemical Technology (USUCT).
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Fig.1. Diagram of precedents for the process of implementing a set of measures and software to raise the
position of the website on the Internet
1 Introduction of bibliometric methods on a web resource

We developed a page in Wikipedia for the web resource and filled it with up-to-date information about
the history and activities of USUCT as well as fields of student training.

Besides, we took measures to register teachers and scientists in the global Google Scholar database in
order to increase the number of accounts of HEI researchers.

Figure 2 illustrates the implementation process for bibliometric methods.

2 Implementation of SEO on a web resource
Implementation of SEO web resource included two areas: internal and external website optimisation

(Fig. 2).
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Fig. 2. Decomposition of a group of SEO methods

2.1 We used the following methods for internal optimisation:

2.2.1 Development of a semantic core for an educational web resource.

The necessary information was selected for displaying on the pages of the web resource to increase the
positions in the world rating of assessment. The structure of the hierarchy of pages that must be followed during
the development of a web resource has been established.

Having analysed all the data carefully, we used Serpstat service to form the semantic core of USUCT
web resource.

2.1.2 Clustering queries of the semantic core for the web resource. After creating the semantic core, the
keyword table file was uploaded to Key Collector that allowed determining the most relevant search engine
pages. The obtained data were uploaded in MainLink, SAPE, and Rookee formats. After clustering the queries of
the web resource core, the most relevant queries for using on the web resource pages were selected from the
database of generated.

2.1.3 Creating and generating metatags manually. We implemented a compilation of templates for
generating and forming metatags for the web resource. If the formation is performed automatically, the template
snippet record in search engines will look like the following:

— the field "title" in the header of the page is filled in automatically: "Page name — Web resource name —
Full name of the university";

— the field "description is automatically filled with the first 140 symbols from the page;

— the field "keywords" must be filled in by the moderator or the content manager.

Due to automatic generation, it was possible to automate the process of filling page metatags and
increase SEO promotion of the web resource.

2.1.4 Creating innerlinking of web pages. The innerlinking of the web resource pages was created using
Xmind software which allowed to implement innerlinking for each page graphically. This made it possible to
increase the level of low-frequency page queries on the web resource.

2.1.5 Adding breadcrumbs to the site. An auxiliary mechanism of breadcrumbs was implemented to
facilitate navigation on the site. A programming code in PHP language that allowed displaying breadcrumbs on

any web resource is given below:
$path=array_filter(explode/($_SERVER['REQUEST_URI'],PHP_URL_PATH)));
$base_url=($_SERVER['HTTPS]?https"http). //"$_SERVER[HTTP_HOSTT]./;
$breadcrumbs=array("<a href=\"$base_url\">$home</a>");
$last= end(array_keys($path));
S$title=ucwords(str_replace(array(".php',"_"),Array("," ),$crumb));
$breadcrumbs[]='<a href=""$base_url.$crumb.">"$title.'</a>";
2.1.6 Eliminating duplicate pages from indexing. After discovering copies of the web resource pages in
Google, Yandex, and Yahoo webmasters, we configured the 301st redirect for server redirection of users to
another URL when changing the web resource address or URL page. This made it possible to redirect duplicate
traffic to the main page. The program code that is located in ".htaccess" configuration file is given below:
Options +FollowSymLinks
RewriteEngine On
RewriteCond%{HTTP_HOST} ~site\.com$ [NC]
RewriteRule ~(.*)$ http://www.site.com/$1 [R=301,L]
2.1.7 Information content of the web resource pages. Considering the call of the world rating systems
for assessing web resources of universities to present all files of official, scientific, and research areas which
have extensions: * .pdf, * .doc, * docx (so-called "rich files") for public access, we implemented a common file

storage on the web server. The "robots.txt" file contains a parameter for indexing "rich files" by file name and its
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description for Google, Bing, and Yandex search engines.

2.2 External SEO optimisation includes the following developed methods:

2.2.1 Forming URL for web resource pages. We optimized URL for each page hosted on the web
resource. Besides, URL were converted into a human-like form. Convenient URL structure, a clear domain
name, relevant headers, descriptive headers, and structured source code with a fast loading interface are
absolutely necessary for SEO on the page.

2.2.2 Creating an XML sitemap. We created XML sitemap for the web resource and uploaded it to
Google, Yandex, and Bing webmasters for further indexing by search engines.

2.2.3 Location of H1-H6 header tags. The headings on each page were optimised for the web resource:
only page names were added to H1 tags (H1 tag contains the metatag of the page keyword), H2 tags were used to
highlight information headlines, H3 tags were used to highlight all the text, H4, H5, and H6 tags were not used
for SEO page optimisation.

2.2.4 Specify alt tags for media files. Image pages for the web resource were optimised by adding alt
tags to all media files. As a consequence, this made it possible to index media files by search engines. The

program code for indexing media files by search engines is as follows:
<head>
<title>TerIMG, attribute alt</title>
</head>
<p><a href="/index.php”’><img src="images/home.png” alt="">
3 Web resource optimisation
Web resource optimisation includes front-end, back-end, and server-side optimisation (Fig. 3).
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Fig. 3. Decomposition of a group of website optimization methods

3.1 We have applied the following measures for the front-end optimisation:

3.1.1 Optimisation of web fonts. Fonts were optimised to correctly display the web resource in web
browsers and speed up the download speed of the web resource. Selected and installed fonts: ArialRegular,
Helvetica, Arial, Lucida, sans-serif, and OpenSans.

3.1.2 Optimisation of pagination pages. When developing the web resource, we used ajax pagination
which allowed to make dynamic requests to the server without a visible reload of the web page. This saves user
traffic, reduces the load on the web server and speeds up the response of the web interface to user commands.
The program code that can be used to enable ajax pagination on any web resource is as follows:

<?phpif ($dataProvider->totaltemCount> $dataProvider->pagination->pageSize): ?>

<p id="loading" style="display:none"><img src="<?phpechoY:ii::app()->request->baseUrl; ?>/images/loading.gif* alt="" /></p>

<p id="showMore"> Show the following </p>

<scripttype="text/javascript">

/*<I[CDATA[*/(function($))]

3.1.3 Optimisation of graphics and file extension change. We performed optimisation of the graphic
content using the WPSmush plugin to increase the speed of loading web pages. According to the
recommendations for web pages, it was decided to use JPEG file extension.

3.1.4 Implementation of the search in the materials of HEI web resource. Since USUCT web resource
was developed on the WordPress content management system, the file search is implemented using Relevanssi a
bettersearch plugin.

3.2 The following measures were applied for the back-end optimization:

3.2.1 Database optimisation. Web resource databases are characterized by the problem of constant
accumulation of old versions and revisions of news or pages, spam, deleted posts, files from older versions of
plugins etc. Obviously, this increases the size of the database, and, as a result, increases the time for creating and
restoring backups of the web resource as well as affects the speed of loading the web pages. We used WP-
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Optimize plugin on USUCT web resource that allowed to optimise the database to solve this problem.

3.2.2 Caching static files. The web resource caches static files using WPSuperCache plugin that
provides generating static pages into cache files and maintaining cache files on mobile devices.

3.2.3 Usage of CDN networks. CDN network is a geographically distributed network infrastructure that
makes it possible to optimise the delivery and distribution of content to end users on the Internet. The use of
CDN helps to increase the download speed of "rich files": audio, video, software, and text content in the
presence of CDN. CDN technology can prevent data transmission delays, interruptions, and data loss on
congested channels and junctions between them.

We used CDN networks from Google to fill sections with "rich files" on some pages of the web
resource that allowed to increase the speed of page loading.

3.2.4 Development of a multilingual web resource. A multilingual version of the site should be
available to present free economic zones at the international level. The use of autotranslators of the textual
content of web pages is not effective, because the world ranking requires separate pages for each language
version of the web resource. The functioning of the bilingual version of USUCT website affected a significant
increase in positions in the world ranking for evaluating university web resources and SEO promotion of the web
resource in the future.

3.2.5 Creating the ability to conduct QA testing of site content. The diviQAtesting module from ElegantThemes
was used for functional, non-functional testing, and testing of changes on the web resource. During the functional testing
all functions and modules of the developed web resource are checked for operability; during non-functional testing —
testing of the visual part of the web resource; when testing changes — the code for errors. QA testing determined that the
USUCT web resource works correctly, all developed modules perform their tasks, and the visual part is performed
properly and efficiently.

3.3 The following optimisation measures are applied on the server side of the web resource:

3.3.1 Configuring robot.txt file. Search engines primarily look for the file “robot.txt" web resource. If it does not
exist or it is present but does not contain any information, search engines perceive this situation as a permission to scan
throughout the site without any restrictions. If you do not hide individual directories with configuration files, it can lead to
vulnerability of the web resource to malicious attacks. Robot.txt file is configured for USUCT web resource as follows:
configuration files and user account files are blocked for search robots to scan. This allows the files to be hidden from
attackers.

3.3.2 Optimising server response code and HT TP page headers. Every time visitors and search engines visit the
web resource, the web server gives certain server responses which allow indexing the web resource quickly with the right
setting. However, in case of incorrect usage of the answer codes, the entire web resource can be removed from the search
engine index.

We ooptimised the server's response on the web resource to the following access codes:

200 OK — successful request. If some client has requested any data, it is in the title and / or the text of the letter.

202 Accepted — the request was accepted for processing but it has not been completed. The client does not have
to wait for the final transmission of the message, as a very long process may start.

301 Moved Permanently — the requested document has been permanently transferred to the new URI specified
in Location field of the header.

302 Moved Temporarily, 302 Found — the requested document is temporarily available at another URL which is
specified in the Location field of the title.

303 See Other — The document on the URI request must be requested at the address in the Location field of the
header using the GET method, despite the fact that the first was requested with another method.

304 Not Modified — The server returns this code if the client requested the document using GET method, used
If-Modified-Since or If-None-Match header, and the document has not changed since that time. The server message must
not contain a body.

3.3.3 Gzip data compression. A universal program code that can be used on any web resource for data

compression was created to enable the Gzip function via the system file ".htaccess":

<IfModulemod_deflate.c>

AddOutputFilterByType DEFLATE text/html text/plaintext/xmlapplication/xmlapplication

Ixhtml+xmltext/javascripttext/cssapplication/x-javascript

BrowserMatch ~Mozilla/4.0[678] no-gzip

BrowserMatchbMSIE !no-gzip !gzip-only-text/html

<ifmodulemod_gzip.c>

mod_gzip_onYes

mod_gzip_item_includefile \.js$

mod_gzip_item_includefile \.css$ </ifmodule>

</IfModule>

3.3.4 Asynchronous loading of CSS and Java Script. The performance, size, and weight of each item on
the page is an important factor. Large JavaScript and CSS files significantly slow down page loading. There are
a number of methods for loading JavaScript asynchronously and many different methods in order to download

images asynchronously. The problem is that browsers block web page rendering in some cases.
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Asynchronous CSS download for the web resource is enabled using the following code:
$("head").append("<link rel="stylesheet' type="text/css' href="/stylesheet.css' />")
$(document).ready(function() {

$("head").append("<link rel="stylesheet' type="text/css' href="stylesheet.css' />");

i

Asynchronous Java Script download is enabled with the code:

<script>functioninit() {

$('a").addClass(‘ajax’);

}</script>

<script src="/jquery.js" asynconload="init()"></script>

After enabling asynchronous loading of CSS and Java Script, the download speed of the web resource
was increased.

Conclusions

It is necessary to emphasize the high importance of the site for any modern free economic zone in terms of
competitive advantages and taking the right position in the information field.

There are many tools to increase the rating of sites in search engines and the world rating of universities but the
analysis of current approaches and trends in official websites of higher education institutions and publications on this topic
revealed a lack of systematic practical information on SEO methods and ranking of educational sites.

Regarding a number of recommendations developed earlier in the form of a set of basic methodological and
organizational measures as well as software to raise the position of free economic resources on the Internet, we improved
the position of the web resource in the world ratings of universities and the site rotation in search engines. Aspects of
implementation are realised in three areas — bibliometric, SEO optimization, and web resource optimization. The
proposed complex is implemented on the official educational web resource USUCT with the possibility of using it on a
similar educational web resource.

This made it possible to increase the internal and external optimisation of the web resource, increase the traffic
of visitors to the web resource, optimise the web server which the web resource is hosted on, and increase the download
speed of the web resource.

Considering the aspects of promoting the educational web resource, its position in the world rankings is of
particular importance. The study given above allowed achieving the following indicators:

— increasing the position in Webometrics world ranking: World ranking — from 9825 to 6719;

— increase of the position in Webometrics rating: rating of the Free Economic Zone of Ukraine from 114 to 65;

— increasing the position in UNIRANK world ranking from 170 to 139;

— increase of the position in the Consolidated Rating of Ukraine from 88 to 66;

— inclusion in the evaluation base of the world rating SCOPUS and occupying 15 positions among Ukrainian
universities.

Besides, the developed and implemented methods had a positive effect on the indexing of pages by search
engines. According to relevant queries, the educational site USUCT is on the first page in the lists of search engines
Google, Bing, and Yahoo.

Search engine optimization is a long-term strategy that should work under professional administration.
Communicative feedback is effective for further development of an educational site, namely creation of micro-blogs for
teachers and an opportunity for students to leave feedback on the pages of teachers.

The results obtained during the study will help to solve specific practical problems of raising the ranking of
educational sites on the list of search engines and the world ratings of universities. The suggested proper combination of
basic methodological and organizational measures as well as software will be useful to those who plan to carry out
activities to promote an educational site on the Internet.

References

1. Ismail A. Abdallh F. Survey on Search Engine Optimization (SEO). Journal of Computing,
Communications & Instrumentation Engg, 2017, vol.4, no.2, pp. 61-67.
https://doi.org/10.15242/1JCCIE.AE0417136

2. Katumba S., Coetzee S. Employing Search Engine Optimization (SEO) Techniques for Improving the
Discovery of Geospatial Resources on the Web. ISPRS International Journal of Geo-Information, 2017,
vol.6, n0.93, 284. https://doi.org/10.3390/ijgi6090284

3. Luh C., Sheng-An Yang, Huang T. Estimating Google's search engine ranking function from a search
engine optimization perspective. Online Information Review, 2016, vol.40, pp. 239-255.
https://doi.org/10.1108/01R-04-2015-0112

4. Hung-Jia Tsuei, Wei-Ho Tsai, Fu-Te Pan, Gwo-Hshiung Tzeng. Improving search engine optimization
(SEO) by using hybrid modified MCDM models. Artificial Intelligence Review, 2020, vol.53, pp. 1-16.
https://doi.org/10.1007/s10462-018-9644-0

5. Kumar G., Kumar V., Jaiswal R., Kumar P. On Page & Off Page SEO Optimization of a Job Portal
Website on Google Search Engine. IJSRD International Journal for Scientific Research &
Development, 2019, vol.7, issue 04. pp. 199-204. https://doi.org/10.13140/RG.2.2.27579.36647

105


https://doi.org/10.15242/IJCCIE.AE0417136
https://doi.org/10.3390/ijgi6090284
https://www.semanticscholar.org/author/T.-Huang/144003669
https://doi.org/10.1108/OIR-04-2015-0112
javascript:;
https://doi.org/10.1007/s10462-018-9644-0
https://doi.org/10.13140/RG.2.2.27579.36647

BICHHK XHTY M3(74), 2020 p. IH®OPMAIIHHI TEXHOJIOT'II

6. Kumar S., Arpan. Survey on Search Engine Optimization Techniques to Achieve High Page Rank.
Imperial Journal of Interdisciplinary Re-search (IJIR), 2016, vol.2, issue 8, pp. 857-865.
https://doi.org/10.5958/2349-2988.2016.00008.5

7. Ismail A., Abdallh F. Survey on Search Engine Optimization (SEO). Journal of Computing,
Communications & Instrumentation Engg. (IJCCIE), 2017, vol.4, issue 2, pp.61-67.
https://doi.org/10.15242/1JCCIE.AE0417136

8. MdSaidul Hoque, Alsadoon A., Maag A., Prasad P., Elchouem A. Comprehensive Search Engine
Optimization Model for Commercial Websites: Surgeon's Website in Sydney. Journal of Software,
2018, vol.13, no.1, pp. 43-56. https://doi.org/10.17706/jsw.13.1.43-56

9. Kumar S., Gupta P. Survey of Techniques and Applications for Search Engine Optimization. Research
Journal of Science and Technology, 2016, no.8(2), pp. 59-70. https://doi.org/10.5958/2349-
2988.2016.00008.5

10. Barbar A., Ismail A. Search Engine Optimization (SEO) for Websites. 5th International Conference on
Computer and  Technology  Applications, 2019, Istanbul,  Turkey, pp. 51-55.
https://doi.org/10.1145/3323933.3324072

11. Themistoklis M., Andreas L. Symeonidis. Identifying valid search engine ranking factors in a Web 2.0
and Web 3.0 context for building efficient SEO mechanisms. Engineering Applications of Artificial
Intelligence, 2015, vol.41, pp. 5-91. https://doi.org/10.1016/j.engappai.2015.02.002

12. Gek D., Kukartsev V., Tynchenko V. The problem of SEO promotion for the organization’s web
representation. SHS Web of Conferences 69, 00122 (2019) CILDIAH-2019, 2019. pp. 1-6.
https://doi.org/10.1051/shsconf/20196900122

13. Zarish S., Habib S., Islam M. Analyzing Usability of Educational Websites Using Automated Tools.
International Conference on Computer and Information Sciences (ICCIS), Aljouf, Kingdom of Saudi
Arabia, 2019. pp. 1-4. https://doi.org/10.1109/ICCI1Sci.2019.8716462

14. Wang B., Gao B., Liu P., Xiaoging L. A Study on Tactics for College Website at Search Engine
Optimization. 3rd International Conference on Big Data Analysis (ICBDA). Shanghai, China, 2018. pp.
259-263. https://doi.org/10.1109/ICBDA.2018.8367688

15. Solodka N., Liashenko O. SEO web-resource strategy development. Materials of Scientific and
Technical International Conference Information Technology in Metellurgy and Machine Engineering
named after Professor Mikhalyov O. Dnipro, 2020, pp. 424-427.

16. Solodka N.O., Sorokin D.K., Liashenko O.A. SEO-opty mizaciya vebsajtu v poshukovij sy stemi
Google [SEO-optimization of the website in the Google search engine Visny k Kremenchucz kogo
nacional’nogo universytetu imeni My xajla Ostrograds'kogo Scientific journal "Transactions of
Kremenchuk Mykhailo Ostrohradskyi National University"], 2020, no.1(120), pp.107-112.
https://doi.org/10.30929/1995-0519.2020.1.107-112

17. Van Raan A. Fatal attraction: Con-ceptual and methodological problems in the ranking of universities
by bibliometric methods. Scientometrics, 2005, wvol. 62, issue 1, pp. 133-143.
https://doi.org/10.1007/s11192-005-0008-61

18. Tofallis C. A different approach to university rankings. Higher Education. 2012. Vol. 63, No. 1. P. 1-
18. https://doi.org/10.1007/s10734-011-9417-z

19. Liu N.C., Cheng Y. The academic ranking of world universities. Higher education in Europe, 2005,
vol. 30, no. 2. pp. 127-136. https://doi.org/10.1080/03797720500260116

20. Altbach P.G. The globalization of college and university rankings. Change: The Magazine of Higher
Learning, 2012, vol. 44, no. 1. pp. 26-31. https://doi.org/10.1080/00091383.2012.636001

21. Liashenko O.A., Kalinichenko I.V. Formuvannja kompleksu osnovnyh metodychnyh, organizacijnyh
zahodiv ta programnyh zasobiv dlja pidnjattja pozycij vyshiv v merezhi Internet [Formation of the
complex of Main Methodical, Organizational Measuresand Software Tools for Improving Positionns of
Educational Institutions in the Internet]. Visnyk Kremenchuc'kogo nacional'nogo universytetu imeni
Myhajla Ostrograds'kogo [Transactions of Kremenchuk Mykhailo Ostrohradskyi National University],
2018, no. 6 (113), pp. 27-34. https://doi.org/10.30929/1995-0519.2018.6.27-34

22. Kalinichenko 1., Liashenko O. Analiz zasobiv pidnjattja rejtyngu navchal'nogo zakladu pry rozrobci
veb-resursu [Analysis of the means of raising the rating of an educational institution in the development
of a web resource]. Komp’juterne modeljuvannja ta optymizacija skladnyh system (KMOSS-2018):
materialy 1V Mizhnarodnoi' nauk.-tehn. konf. [Materials V-th International scientific-technical
conference "Computer Modeling and Optimization of Complex Systems"]. Dnipro, 2018, pp. 349-350.
https://doi.org/10.32434/CMOCS-2018

106


https://doi.org/10.5958/2349-2988.2016.00008.5
https://doi.org/10.15242/IJCCIE.AE0417136
https://www.semanticscholar.org/author/MdSaidul-Hoque/40404140
https://www.semanticscholar.org/author/A.-Alsadoon/1847642
https://www.semanticscholar.org/author/Angelika-Maag/3485536
https://www.semanticscholar.org/author/P.-Prasad/145652146
https://www.semanticscholar.org/author/A.-Elchouemi/145616358
https://doi.org/10.17706/jsw.13.1.43-56
https://doi.org/10.5958/2349-2988.2016.00008.5
https://doi.org/10.5958/2349-2988.2016.00008.5
http://apps.webofknowledge.com/OutboundService.do?SID=C2mybQ85grgWlDG7NPm&mode=rrcAuthorRecordService&action=go&product=WOS&lang=ru_RU&daisIds=3666563
http://apps.webofknowledge.com/OutboundService.do?SID=C2mybQ85grgWlDG7NPm&mode=rrcAuthorRecordService&action=go&product=WOS&lang=ru_RU&daisIds=5500026
http://apps.webofknowledge.com/OutboundService.do?SID=C2mybQ85grgWlDG7NPm&mode=rrcAuthorRecordService&action=go&product=WOS&lang=ru_RU&daisIds=5500026
https://doi.org/10.1145/3323933.3324072
https://doi.org/10.1016/j.engappai.2015.02.002
https://doi.org/10.1051/shsconf/20196900122
https://doi.org/10.1109/ICCISci.2019.8716462
https://doi.org/10.1109/ICBDA.2018.8367688
https://doi.org/10.30929/1995-0519.2020.1.107-112
https://doi.org/10.1007/s11192-005-0008-61
https://doi.org/10.1007/s10734-011-9417-z
https://doi.org/10.1080/03797720500260116
https://doi.org/10.1080/00091383.2012.636001
https://doi.org/10.30929/1995-0519.2018.6.27-34
https://doi.org/10.32434/CMOCS-2018

