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[bookmark: INTRODUCTION]INTRODUCTION
Over the past 20 years, library sites have travelled a long path from being a simple homepage to a full- f ledged information portal, which has become the center of distribution of library resources and services. As a rule, library sites are visited more often than libraries themselves.
Despite the fact that an increasing amount of qual- itative and necessary information appears on sites of libraries, they face competition in the field of user preferences. Internet sources and new tools for search- ing and exchanging information increasingly provide users with the convenience and ease of finding infor- mation. In this regard, libraries should attract users with new and useful interactive services and resources and motivate them to repeatedly visit their sites.
Modern users prefer quick convenient access to digital content anytime and anywhere to satisfy their information needs. Researchers note that only 25– 35 seconds exist in which to convince users that the information they are looking for is available [1]. Users quickly browse a web page to determine if it has the information they need. Library websites must be easily accessible, leading the user to the necessary informa- tion as quickly as possible. The content of a high-qual- ity library website must be understandable, regularly updated, and organized in a logical sequence, which will allow quick and easy access to the required infor- mation.
In this paper, we consider the web design and usability of websites of Russian libraries, which may be one of the first Russian studies on the usability of library websites over the past 5 years. We have com- pared the results of our study and similar foreign

works. The evaluation of web content will help to iden- tify trends and standard practices that can be useful when redesigning library sites.

[bookmark: REVIEW_OF_THE_LITERATURE_ON_THE_PROBLEM]REVIEW OF THE LITERATURE ON THE PROBLEM
Studies on the analysis of library websites have been conducted both abroad and in Russia for a long time. The main attention is paid to the structure of library sites and their content, navigation and search elements of sites; it is noted that it is not always possi- ble to get a comprehensive idea of the assortment of information resources generated by a library on the site’s main page and to become acquainted with the full range of its services [1–4].
Website developers often think of effective web design in an aesthetic sense, but the functionality of the interface design and information architecture of the site is very significant and must be specifically designed for the target group of users [5, 6]. The con- venience of use of the site or usability has become the main trend of web design; the main attention is cur- rently devoted to website design for users.
The degree to which users find the website relevant and simple reflects its overall usability. The ISO 9241- 11 standard defines usability as “the degree to which a product can be used by certain users in a specific use context to achieve certain goals with due efficiency, productivity and satisfaction” [7].
J. Nielsen gives the following definition of usabil- ity: “Ease and accessibility of use. It means how quickly one can learn to use a website, how effective its use is, how easy it is to remember everything and how much users like to work with it” [8]. This definition is



still relevant. S. Krug quoted J. Nielsen in his book on usability: “The capabilities of the human brain do not change every year; therefore, discoveries in the study of human behavior have a very long working life. What was difficult for the user 20 years ago continues to be difficult today” [9].
The usability of a website is very important: it must be easy to use every time one accesses it. If any special knowledge is required, the interface is confusing, information is not easy to find, or the user must ask for help, then he can go to another website [10].
As an example, Russian researchers note that the user faces many problems in searching for local history digital content on the sites of the central libraries of the Russian Federation: the dispersal of information on local history resources and lack of visibility of their composition; metaphorical, terminological “discrep- ancies” in the wording of headings and subheadings of sites; heterogeneity, subjectivity and incompatibility of names of electronic information resources; the diffi- culty of identifying types of local history resources, etc. [11].
P. Jordan proposed two methods for evaluating usability and testing: the empirical method (with rep- resentative users) and the non-empirical method (without representative users): the empirical method of usability testing includes focus groups, surveys, interviews, and usability tests with clearly defined per- formance metrics and objectives; the non-empirical method involves the creation of function checklists, task analysis and cognitive stepwise instructions [12].
J. Nielsen has stated that 85% of performance problems can be found by testing only five users, and this has been confirmed by numerous studies [2, 13]. Admittedly, J. Spool believes that five users are not always enough [14].
A review of the literature on the problem has shown that many studies on usability testing and library web- site research have been conducted.
Scientists evaluate various design elements and the accessibility of many library sites in various countries [15, 16]. These studies have shown that it is important that the site is designed to meet the needs of end users in order to maintain a web-based environment. Focus- ing on usability will help increase the functionality of the site; thus, usability testing and training the staff in this testing are important tasks [17–19].
When surveying web developers at academic librar- ies, R.S. Connell found that only 46.8% of them con- ducted usability testing on  their  websites  [20]. A nationwide study of academic and public libraries in the United States noted that usability testing is appar- ently not very important for libraries, since 72% of the analyzed libraries did not conduct it [21]. To evaluate web design, information architecture, and library website navigation functions, the authors propose evaluation tools in the form of checklists [21, 22].

Some works deal with the management and sup- port of library sites. The authors note that library web- sites were mainly developed and managed by librarians within their professional activities [21]. Russian scien- tists also mention that sites are developed by library specialists, “people who are informed in all areas of library activity” [23–25].
Specialists are studying various usability methods commonly used in libraries. The data collected using a combination of these methods help identify problems with usability and make an action plan to improve them. User preferences determine the changes that can be made on library sites [26–28]. It is noted that the main problem is that there are no clear guidelines on how to apply existing usability principles to assess the informa- tion architecture of academic library websites [29].
An analysis of the literature on the problem has shown that despite fairly extensive research, there are still incompletely resolved questions such as Do web- sites follow web design trends?, What content do they include?, Which web services are offered? and Who manages the sites? This helped formulate a conceptual framework for our study. It consists of six categories that represent library websites:
(1) [bookmark: _GoBack]What is the standard layout of the homepage design for the library, to what extent do the websites of Russian libraries comply with the recommendations for website design?
(2) What are the general functions and contents of library websites?
(3) What technologies are used on library websites?
(4) What web services are offered to users of library sites?
(5) Who maintains and manages the library site?
(6) What is the general usability of library websites?

[bookmark: METHODS_OF_WEBSITE_ANALYSIS]METHODS OF WEBSITE ANALYSIS
The study was carried out on the basis of a checklist for evaluating the usability of a library website, which was developed specifically for the present study based on the review of the literature and the author’s own experience, as well as an online survey of libraries of various types. A total of 125 library sites were analyzed.
We used the library website usability checklist, which was developed on the basis of the categories we formu- lated and similar studies for the empirical evaluation of the selected websites [6, 16, 21, 29, 30], as well as an online survey, which was sent to academic, public, and university libraries of Russia. The checklist is a tool for evaluating websites; it contains 78 questions divided into six sections: website information, website design and functions, content, web services, as well as recommended information architecture and website usability factors.
The first section of the list gathered general infor- mation about a site: the name of the library, URL, and the e-mail of the webmaster.





The second section included 19 questions regard- ing the recommended design elements (navigation, search tools, design elements, responsive design, font and formatting) and three questions about the tech- nologies used: flesh, CMS, and the security of con- necting to the site.
To determine whether a site uses CMS, we became acquainted with each site using Google Chrome with the Appspector extension, which identifies web appli- cations and JavaScript libraries contained on the site based on the signature code. To determine whether a site has a responsive design, we browsed through each home page and reduced the width of the browser win- dow. If design elements such as sidebars changed posi- tion, or if the menu changed appearance from a stan- dard appearance to a “hamburger” icon in a mobile style, then the site was categorized as responsive.
The presence of f lash applications was determined by accessing each website in Google Chrome, opening a list of plugins, and disabling the Adobe Flash Player plugin before searching for these elements. To identify the presence of heading tags and alternative text for non-text elements, the source code of each website was checked and the corresponding tags were found.
The third section analyzed 15 questions about the possibilities and functions of website navigation: the presence of menus, navigation links, cross-browser compatibility, and link activity.
The fourth section contained a checklist of 23 ques- tions regarding site content (location information, electronic catalog, information for readers, and the availability of databases).
The fifth section studied 15 questions about web services on library sites: resources, services, the avail- ability of virtual services and the possibility of paying for them on the site, social networks, and personaliza- tion tools.
The last, sixth, section discussed the factors of information architecture and usability, which were established by Morville and Rosenfeld, including nine questions, the answers to which determine a high- quality home page [31].
Usability was evaluated for randomly selected uni- versity library sites, trying to measure the degree of performance, efficiency and user satisfaction based on whether the focus group members were able to answer all nine questions. The focus group consisted of eleven students from various universities of Novosibirsk. Website performance was assessed by measuring the proportion of successfully completed tasks; temporal relative efficiency was calculated taking account of the time spent on the task, which characterizes the speed of working with the site.
The addresses of the library websites were selected from the library sites catalog of the Library.ru infor- mation and reference portal and identified. We studied the websites of libraries of the following categories:

—federal libraries (16 sites);
—republic central universal libraries (16 sites);
—central universal libraries of territories, regions, autonomous districts, Moscow and St. Petersburg (61 sites);
—libraries of the system of the Russian Academy of Sciences (10 sites);
—libraries of higher educational institutions (25 sites).
For the analysis of university library sites, the first 25 libraries in the ranking were selected (according to the data of RAEKS-Analytics 2018, https://raex- pert.ru/rankings/vuz/vuz_2018).
An online survey, which was developed in the form of a questionnaire, was chosen as a suitable strategy conducted using an online tool [32]. This made it pos- sible to provide access to a large number of different libraries [33]. A link to an online survey was sent via email to 450 libraries. The mailing list was formed on the basis of the Library.ru information and reference portal and browsing the websites of libraries.
The survey was conducted concurrently as part of the development of the Modern Trends in the Devel- opment of Library Resources in the Web Space topic; two questions were included for this study: Who man- ages and maintains your library’s website? and Did your library test the site for usability? The questions were answered by 211 participants, of which university libraries accounted for 52.6%, public libraries made up 26.1%, academic libraries accounted for 9.9%, and child and youth libraries accounted for 11.4%.

[bookmark: RESEARCH_RESULTS]RESEARCH RESULTS
[bookmark: Homepage_Design]Homepage Design
The main navigation on the library sites was shown by the analysis to be located at the top in the center (66.4%). Search tools for almost half of the sites are located at the top on the right (44.8%); unfortunately, almost 20% of the sites do not have such a function. The name and logotypes of the libraries are located mainly at the top on the left (69.6%), contact and address infor- mation is at the bottom of the page (39.2% and 40% respectively), while 28% of the sites have no contacts on the home page and addresses (33.6%).
Unfortunately, more than half of the sites lack responsive design (57.6%), and 34.4% of the sites do not support users with special needs. Table 1 presents the results of the analysis.

[bookmark: Website_Navigation]Website Navigation
The capabilities and functions of the library sites are presented in Table 2. Navigation menus and links are present on almost all sites. Navigation links in the form of “breadcrumbs” are available on the sites of republic, regional, and university libraries.

Table 1. Library website home page design elements
	Web element
	Number of libraries
	Share of use, %

	Main navigation (menu)
	
	

	At the top in the center
	83
	66.4

	On the left side
	20
	16.0

	At the top of the right
	13
	10.4

	Other options
	9
	7.2

	Instruments of search over the site
	
	

	At the top on the right
	56
	44.8

	No
	24
	19.2

	On the left side
	16
	12.8

	Other options
	29
	23.2

	Name and logotype
	
	

	At the top on the left
	87
	69.6

	At the top in the center
	30
	24.0

	Other options
	8
	6.4

	Contacts
	
	

	At the bottom
	49
	39.2

	Absent on the home page
	35
	28.0

	Other options
	41
	32.8

	Address
	
	

	At the bottom
	50
	40.0

	No
	42
	33.6

	Other options
	43
	34.4


Are the library name and logotype optimal in size and location?
Yes	116	92.8
Is there any text formatting?
	Yes
	98
	78.4

	Not everywhere
	17
	13.6

	No
	10
	8.0

	Is the font convenient for reading?
	
	

	Yes
	113
	92.8

	No, it is small
	9
	7.2


Are the headings readable?
Yes	122	97.6
Is the text contrast optimal with respect to the background?
Yes	120	96.0
Are there catchy or oversized graphics without any visible purpose?
No	121	96.8
Balance between text and graphics
Yes	88	70.4
Responsive design
	Yes
	50
	40.0

	No
	72
	57.6

	Yes, but incorrectly
	3
	2.4

	Are heading tags used?
	
	



	Yes
	102
	81.6







Table 1. (Contd.)

	Web element
	Number of libraries
	Share of use, %


The presence of text equivalents for non-text elements on the website
Yes	46	48.0
No	65	52.0
Are headings and links clear? Absence of professional jargon
Yes	124	99.2
Are abbreviations decoded?
Yes	111	88.8
Is the site adapted for mobile devices?
No	75	59.2
Is there support for users with special needs?Yes
82
65.6


Table 2. Features and functions of library websites
Features/functions
Libraries

federal libraries, %
republican libraries, %
oblast libraries, %
libraries
of the RAS, %
university libraries, %
Navigation (menu) on all pages of the site
84.62
100
96.72
100
84
Human-readable URL
92.31
75.0
68.85
60
64
Snippet (meta-descriptions) of the site
15.38
37.5
34.43
30
32
Transition to the home page from each page
76.92
68.75
68.85
70
84
Navigation links
100
87.5
91.8
100
96
“Breadcrumbs”
46.15
75.0
63.93
40
64
The title of the HTML page and the compli- ance of a page with its the content
84.62
93.75
83.61
80
80
Heading tags
69.2
87.5
86.9
80
72
Text equivalents of non-text elements
61.5
37.5
52.4
30
44
Possibility to choose a language
53.85
50.0
8.2
10
52
Logical structure
100
93.75
88.52
80
72
Site map
61.54
62.5
57.38
40
32
Are all links active?
84.62
93.75
67.21
80
68





















On average, 73% of the sites have a transition to the home page of the site from each page. The ability to choose a language is offered by approximately 50% of the sites of federal, republic and university libraries. The sites of regional libraries and libraries of the Rus- sian Academy of Sciences almost never provide such a service. There are inactive links on the sites of almost one-third of regional and university libraries.
Library search tools were used by 90.4% of the sites. Most sites have only a window for search over a site, 12% use a single search window with checkboxes or tabs that allow one to select a search over a direc- tory, site or electronic library. Individual windows for search over a catalog and site are provided by 11.2% of the library sites, and search for all resources in a single



















window is provided by only the sites of university libraries (Table 3).
Table 4 shows the most popular sections of the menu, which are present on more than 10% of the sites.

[bookmark: Website_Content]Website Content
The study found that the library sites contained information about the mode of operation (99.2%), general contact information (96.8%), and administra- tion contacts (93.6%). Information about the mis- sion/policy of the library as well as the charter are pro- vided by 80% of the library sites. Almost all library sites have clear navigation tools (91.2%), but 8.8% either have different menus on the pages, or none at all.

Table 3. Library website search tool optionsOption
Number of libraries
Share of use, %
Site search window
75
60
Single window with checkboxes
15
12
Various search windows
14
11
Window for search over all resources
5
4
Directory search window
4
3.2












Table 4. Popular menu sectionsSections
Share of use, %
About Us, About the Library
88.8
Resources
59.2
Services
44.8
For Readers
44.8
For Colleagues, Professionals
42.4
News, Events
41.6
Catalogs
32.0
Contacts
32.0
Local history
28.0
Main
28.0
Events, Poster
21.6
Activities, Projects
20.8
Digital Library
14.4
Publisher, Publishing, Publications
11.2
Electronic Resources
10.4



Almost all of the websites have a link to an elec- tronic catalog (96.8%), while only 83.2% of the web- sites provide help in using them. The websites provide access to bibliographic databases (97.6%) and full-text databases (86.4%). The sites have links to remote library resources (94.4%) and links to special collec- tions (89.6%). Table 5 shows a list of the contents found on 80% or more of the sites; Tables 6 and 7 pres- ent a list of the contents posted on less than 80% and 50% of the library sites.

[bookmark: Technologies_Used_by_the_Library_Sites]Technologies Used by the Library Sites
Most library sites do not use Adobe Flash elements; only one-quarter of the surveyed sites use this technol- ogy: 25.60%. It should be noted that only 23.2% of the sites have a secure connection to sites provided by the presence of the https protocol.
More than half of the libraries we studied use CMS: 53.6%; the site management systems was not identi- fied in 46.4% of the sites. Table 8 shows that it was quite possible that one or several sites could use CMS, but the data were hidden, or the system was developed independently (Table 8).

[bookmark: Library_Site_Web_Services]Library Site Web Services
Most library websites offer users links to their resources and services (94.4 and 87%). However, the following problems were found: there is a link to a resource or service, but it does not work; there is a link, but it is hard to find, it is not present in the navi- gation menu, but only on the main page; links to resources are not systematized, are not clearly high- lighted.






Table 5. The contents of the websites found on 80% or more of the sites
	Contents
	Share of use, %

	Library schedule information
	99.2

	News
	97.6

	Catalog links
	97.6

	Bibliographic DBs
	97.6

	Contact information (general telephone and mail)
	96.8

	Links to remote resources
	94.4

	Contact information on the administration and other key employees
	93.6

	Clear navigation tools (menus) on all pages
	91.2

	Links to special collections
	89.6

	Full-text DBs
	86.4

	Directory search help
	83.2

	Copyright
	83.2

	Information on library mission/policy, charter
	80.0

	Information for readers (how to sign up, how to reserve a book or renew it)?
	80.0



While 74.4% of the libraries have a virtual reference service, approximately 10% of them offer virtual refer- ence services only for registered users, which is not very convenient. Table 9 shows the web services of the libraries.

[bookmark: Library_Site_Management_and_Usability]Library Site Management and Usability
Our survey showed that most library sites were managed and maintained by several specialists from different departments of the libraries (40.98%). The next group is IT specialists (24.59%); the specialized department of a library maintains a website in 16.39% of the libraries surveyed. The site maintenance is addi- tional work for a librarian (14.75%); the site mainte- nance is the main work of a librarian only in a small number of the libraries (3.28%).
Website usability testing was not a priority for most libraries, since 62.7% said they did not conduct usability testing.

Table 6. Website contents found on less than 80% of the websites

	Contents
	Share of use, %

	Library location information, map
	79.2

	Event calendar
	69.6

	Links to catalogs of other libraries
	57.6

	Navigators
	55.2



Table 7. Web site contents found on less than 50% of the sitesContents
Share of use, %
Alerts about use of user data
36.0
Multimedia collections
28.8
Online guides, podcasts
16.8
Last update date
8.8
Research repository
8.0





[bookmark: Usability_Ratings]Usability Ratings
The founders of the Information Architecture dis- cipline, P. Morville and M. Rosenfeld, believe that well-organized home pages of websites must allow users to receive answers to nine questions. We selected
25 university library websites that were evaluated during the study and determined good grades: six out of nine questions were answered in more than 80% of the cases. Table 10 provides the answers to nine ques- tions, which are grouped by the degree of success.
The answers to these nine questions were a prelim- inary test on the usability of the home pages of the library websites, which allowed us to evaluate each of them for performance, efficiency, and satisfaction.
The usability of these sites was high. The evaluated websites had high levels of performance, which was assessed by measuring characteristics such as the per- centage of successfully fulfilled tasks.
The testing involved 11 users who performed nine test tasks when working with ten sites. Tables 10 and 11 show the test results.
Ten sites had a performance above 70%. As noted by J. Nielsen, if users manage to complete 70% of the tasks assigned to them in the process of testing, the level of simplicity and ease of use of the website can be considered above average. If the result is 50%, this means that the convenience of the site must be improved by at least one-third.
Site efficiency (Table 12) was also high and repre- sented the ratio of the time spent on the goals achieved to the total amount of time spent. Efficiency is evalu- ated according to the level of performance and the amount of resources expended. The key to measuring the efficiency of software products and information systems is the time spent to complete a task, which characterizes the speed of work with the product.


Table 8. Used CMS

	CMS
	Share of their use, %

	1C-Bitrix
	17.6

	Joomla
	14.4

	WordPress
	11.2

	Drupal
	6.4

	TYPO3 CMS
	1.6

	Danneo CMS
	0.8

	Microsoft SharePoint
	0.8

	UMI.CMS
	0.8

	Not defined
	46.4



The sites mostly received a moderate satisfaction rating. Satisfaction is the user’s positive attitude to using the product and the absence of discomfort when working with it. In contrast to efficiency and perfor- mance where user actions are evaluated, satisfaction is focused on the subjective opinion of the user.
To measure the characteristics of user satisfaction with sites, the association method was used: this was a set of positive and negative words that allows one to reveal the subjective associations generated by the product. The essence of this method is that users are offered a set of words that represent both positive and negative associative series. Each user selected only those words that reflect his interaction with the site from the proposed set of words. The results allowed us to calculate the degree of user satisfaction from inter- action with the analyzed websites (Table 13).

Table 9. Web services on the library sites

	Web service
	Share of use, %

	Link to library resources
	94.4

	Link to library services
	87.2

	Social accounts
	80.8

	VSN
	74.4

	Virtual services on the site
	69.6

	Personal account
	55.2

	Ability to post comments on the site
	37.6

	Online renewal of books
	34.4

	Email subscription, RSS channel
	34.4

	On-line assistant (chat) on the site
	26.4

	FAQ section on the site
	23.2

	Discovery services
	17.6

	Other personalization tools
	12.0

	The ability to send an error message on the site
	6.4

	The ability to pay for services on the site
	6.4



[bookmark: DISCUSSION_OF_THE_RESULTS_OF_THE_ANALYSI]DISCUSSION OF THE RESULTS
OF THE ANALYSIS OF LIBRARY SITES
Library websites usually provide the basic informa- tion that users need. The data collected during the analysis of library sites allow us to answer five ques- tions of our study.
(1) What is the standard layout of the homepage design for the library, to what extent do the websites of Russian libraries comply with the recommendations for website design?
Most websites have four common design elements: the main navigation, which is located horizontally and at the top of the page; library name and logotype located in the upper left corner of the site; the window of search over the site, which is located in the upper right corner of the page, and contact information located at the bottom of the page, that is, a footer (if it

is present on the main page). Similar results were obtained in foreign studies [21, 34], although a study of the sites of Russian regional libraries showed a slightly different picture: sites with a vertical menu on the left are the most common [1]. This may be due to various factors; in particular, viewing and analysis of websites created by other libraries in redesigning their websites may also reflect trends in web design. As an example, a megamenu is the use of a panel to logically organize link lists, rather than a single column menu. Since megamenus are rarely used in vertical naviga- tion, this trend may have played a role in the increas- ing prevalence of horizontal navigation.
Almost a third of the library sites do not have con- tact information on the main page, and this is not very convenient for users, since they most often first search for contacts on this page. Most library sites have a logotype of the optimal size and easily read and understandable headings, do not use professional jar- gon, and have decoded abbreviations. These results are comparable with the results of several other stud- ies, which emphasizes the importance of clear head- ings for site usability [30, 35].
As for the features of aesthetic design, approxi- mately 90% of the websites use a readable contrast font and 70% have a balance between text and graphics. However, some websites use very few graphics and images, which makes the site boring and not very pre- sentable.
Unfortunately, only 40% of the library sites use responsive design and their sites are adapted for mobile devices. Considering that at present almost half of users access sites using various mobile devices, libraries must pay attention to the adaptation of their site. A study of the websites of American academic libraries noted that 73% of the libraries analyzed had made their sites adaptive by 2015. Support for users with special needs was found in 65% of the sites; in an earlier study of Russian libraries there were few such sites; in a similar analysis of Alabama libraries there was only a 4.5% level of such sites [1, 16]. This indi-


Table 10. Answers to nine questions on the website home page
	Question
	Yes, %
	No, %

	Where am I?
	100
	

	What is available on the site? What information can be found here?
	99.14
	0.86

	What occurs here?
	96.42
	3.58

	How can I navigate the site?
	95.14
	4.86

	How can I contact a person (library representative)?
	87.54
	12.46

	What is the most important and unique attribute in this library at the moment? Can this information be found on the home page?
	85.56
	14.44

	What is the library address?
	75.26
	24.74

	I know what I’m looking for. How can I make a search?
	70.18
	29.82

	Do you want to know my opinion about the site? Is it possible to leave comments/ratings?
	64.26
	35.74



cates that libraries have become more responsive in meeting the requirements for ensuring accessibility of information for users with disabilities.
Analysis of site sections showed that libraries mainly used standard designations for sections, and this is convenient for users, because sections are already known to them, and they understand what can be found in them. This trend follows the recommen- dations of web designers. Some libraries still use sec- tion designations that are not very successful, for example, with mixed use of parts of speech in designa- tions, or, for example, it is difficult to understand what is hidden behind the name Special Interest, or Elec- tronic Portfolios. Libraries must ensure that the descriptions of the links and categories of their sites are consistent with what the user can find on their pages. It is very good if the name of a category, section or link already permits the user to determine which of them has their target in accordance with the theory of infor- mation hunting.
(2) What are the common features and content of library websites?
Relying upon the results of the analysis and using the checklist for evaluating library websites, we can note that navigation is available on almost all websites. The most important part of a library website is naviga- tion tools. Such a high indicator for the sites of Russian libraries is encouraging, since it was much lower in similar earlier foreign studies: 88% of the sites in a 2014 study and 63.6% in a 2018 study [21, 30]. Naviga- tion links in the form of “breadcrumbs” are not well represented on the library sites: their proportion is less than 50% on the sites of federal libraries and libraries of the system of the Russian Academy of Sciences; they are slightly more common on the sites of repub- lic, regional and university libraries. Breadcrumbs are a navigation element that allows the user to under- stand what part of the site he is in. Such navigation ele- ments significantly improve the usability of the site. The visitor can easily navigate the site using the links that show the path from the page where he is to the main one. In addition, breadcrumbs are required to return to a higher level.
It has also been found that all websites are accessi- ble and correctly displayed in the main web browsers. The use of heading tags was quite high, but less than half of the libraries use text equivalents for non-text elements of the site, although they simplify the work with the site not only for users with health disabilities, but also for users with limited technical capabilities (low-speed Internet; the absence of a mouse, as in smartphones; a small screen), as well as for elderly people. Foreign studies also note a low use of this ele- ment [16].
Only one-third of the analyzed libraries have meta- descriptions; they are possessed by only 15.38% of fed- eral libraries. The description of a site in search results is called a snippet, or meta-description. In many

Table 11. Website performance testing results

	Site number
	Performance, %

	5
	100

	10
	97.5

	1
	94.9

	9
	89.9

	3
	88.9

	4
	88.9

	7
	86.6

	2
	77.8

	8
	70.7

	6
	56.6



Table 12. Website performance testing results

	Site number
	Efficiency, %

	5
	100

	10
	94.9

	9
	84.1

	1
	81.0

	4
	72.6

	7
	69.4

	2
	55.9

	8
	52.1

	3
	45.0

	6
	38.0



Table 13. Results of testing the satisfaction with the sites

	Site number
	Satisfaction, %

	10
	83.3

	1
	76.6

	5
	75.3

	9
	67.6

	7
	59.7

	4
	57.8

	3
	55.0

	8
	55.0

	2
	40.4

	6
	7.0



cases, a snippet allows a user to get an idea about a document or even the sought information without clicking a link.
A transition to the main page of the site from each page is provided by 73% of the sites on average. The

lack of links to the main page of the site from the inter- nal pages is not very convenient for users. Users most often get to the site from search engines and browse the page to which they were brought by the link. However, they sometimes want to go to the main page to get a complete idea of the site; however, if there is no link to the main page, then they will not always be able to do this. Moreover, it is not necessary to add the Home section to the menu, it is enough to ensure the click- ability of the logotype, which must lead to the main page. Over time, users have realized that clicking on the logotype returns them to the home page. Follow- ing this standard, we observe an established pattern of user behavior in interacting with interfaces.
The standard logotype location is the upper left corner. This location is most familiar to the user and is where the site visitor looks in search of a logotype. The expectation to see a logotype in this particular place is so strong that the violation of this pattern can disorient the user [36].
Human-readable URLs (URLs containing intelli- gible words) are more represented in federal and republic libraries; other libraries should pay attention to the formation of URLs; they allow using keywords in page addresses as well as increasing the clickability of links. The URL of a page must display the site structure. This is not only convenient for users, but also allows search engines to correctly select thematic clusters in the structure.
About half of federal, republic, and university libraries have multilingual access; the sites of regional libraries and libraries of the Russian Academy of Sci- ences almost do not provide this ability; the same fea- ture was also noted for the sites of academic libraries in Alabama [16]. We might think that it is not very important for libraries to present their content in other languages, but it is desirable to have an English version of the site; this significantly increases the level of a library and expands the ability to access its resources.
Most library websites have a logical and hierarchical structure. It is surprising that only about half of public libraries (federal, republic and regional) have a function such as a site map, and even less than half of scientific libraries have it. Moreover, this trend is also observed in foreign studies; they indicate that the presence of this function ranges from 16 to 38% [16, 17, 21, 30].
Another disadvantage of the analyzed sites is that almost one-third of the sites of regional and university libraries have two or more inactive links. There have been cases where links led to error messages or to blank pages. This can be a great inconvenience for users who cannot access the information they want and leave to look for resources and information elsewhere. Librar- ies must try to ensure the performance of the tasks such as updating content, organizing the structure of the site, correcting problems with the site, and updat- ing links.

Almost all the websites we studied have a search interface. This result is comparable to the results of
D.J. Comeaux’s study of American academic libraries in 2016 and significantly higher than in previous simi- lar Russian and foreign studies [2, 16, 34, 37]. Foreign studies noted that most sites had a single search win- dow, but we found that only 4% of the Russian librar- ies had a single window of search for all resources, which was mainly characteristic of university libraries, and 12% of the libraries had a single window with checkboxes (selection elements) for the site and cata- log, etc.
We found that most of domestic libraries, like sim- ilar foreign libraries, provided contact information, information on the operating mode, access to cata- logs, various databases and remote subscription resources. Admittedly, Al-Qallaf and Ridha noted in
[30] that only approximately 50% of foreign libraries provided information on working hours and contacts. We note that although contact information was pro- vided on the sites of Russian libraries this information was sometimes difficult to find. Information about the possibility of registering in the library and the timing of book subscriptions was separately distinguished on 80% of the sites; this is convenient for users, they do not have to make a long search for this information in the rules for using the library or contact a librarian with questions. Other materials on the websites that are also quite common contained information about the location of the library, calendar of events, links to catalogs of other libraries, and navigators. The content that was not as widely represented included alerts about the use of user data, multimedia collections, online guides and podcasts, and research repositories. It should be noted that library sites have always fea- tured their unique content and it is fully represented on them.
(3) What technologies are used on library websites?
One-quarter of the library surveyed sites in our study use the Adobe Flash technology. Libraries should bear in mind the fact that the official date for the ter- mination of support for Flash was announced in 2017; it will be terminated at the end of 2020, after which the Adobe Company itself will cease to support it [38]. Apple and Google no longer support Flash. Library site specialists are encouraged to use HTML5 tools and JavaScript.
A secure connection to sites (the presence of the https protocol) is present only in 23.2% of the sites. Libraries must pay attention to the use of the https protocol, since it ensures the confidentiality of data exchange between the site and a user device. Search engines are currently downgrading the sites that use the unprotected http protocol.
More than half of the libraries we analyzed use CMS. According to a study by D. Comeaux, use of CMS by libraries has increased by more than two times since 2012 [34]. This provides a lot of advantages

and allows librarians who do not have much experi- ence in this field to update pages without the partici- pation of web developers. The template-based CMS structure provides some consistency; all pages look consistent. It is also important that publicly available CMS such as Joomla, WordPress, and Drupal are pos- sessed by large user communities, which minimizes the need for paid support. Libraries that have the financial ability use the paid CMS 1C-Bitrix, which is also convenient and reliable.
(4) What web services are offered to users of library sites?
The analysis of the main web services presented on the sites showed that most library websites offered their users links to their resources and services, but they were difficult to find or not systematized; 80.8% of the libraries have accounts on social networks. Libraries must more actively use the capabilities of social networks, since this is a powerful tool for pro- moting their resources and services; 74.4% of the libraries have a virtual help desk, but some of them serve only registered users.
Almost 70% of the libraries offer virtual services on the site. A personal account is available on half of the surveyed sites, mainly in the electronic catalog.
Only approximately 35% of the library sites provide the ability to leave comments on the site, extend the period for books online, and receive e-mail alerts, although, as practice and our experience show, these are popular services. Only one-quarter of the surveyed sites have an online assistant and this contrasts with the findings of previous studies: from 42% to 98% of the library sites provided real-time communication [16, 40]. Only one-quarter of the surveyed sites have the FAQ section, although frequently asked questions lists are very helpful to users. The ability to pay for library services on the library website is available only on 6.4% of the studied websites: libraries must more actively implement this feature, as it will significantly increase the usability of libraries.
(5) Who maintains and manages the library site?
Most library sites are managed and maintained by several specialists from different departments or IT specialists. On the one hand, it is good that the filling and maintenance of a site is carried out by specialists from different departments, by both IT specialists and people who are informed in all areas of library activity; on the other hand, this can be a problem, since under- standing how to interpret, use, and introduce changes to a website requires skills that librarians that do not perform these tasks on a constant basis may not have and, of course, they may not have time.
(6) What is the general usability of library websites? The fact that more than half of the libraries sur- veyed did not conduct usability testing confirms the
conclusions of other researchers that this is not a pri- ority for libraries [20, 21]. Despite this, a preliminary analysis of the randomly selected home pages of uni-

versity library websites using the library website usability checklist taken from the literature and devel- oped for this study shows that there are some general design rules. As an example, six out of nine questions on the homepage that were recommended by L. Ros- enfeld, P. Morville, and J. Arango [6] received answers on more than 80% of the library sites. A preliminary usability assessment suggests that library home pages have relatively high performance, efficiency, and satis- faction, at least in terms of their ability to answer ques- tions regarding the information architecture guide- lines for well-designed home pages.
It is important to emphasize that this does not reflect the viewpoint of library users. Only 37% of the survey participants reported that their website was tested for usability, which indicates that the opinions of users apparently were not systematically taken into account. Convenience for ordinary users remains unknown; libraries need to remember that it is difficult to achieve a high level of convenience without close cooperation with users of the site.

[bookmark: CONCLUSIONS]CONCLUSIONS
As a result of our study, we have identified some trends in the web design of library sites. A trustworthy and reliable preliminary list of design and content functions and a preliminary profile of a typical aca- demic and public library website in terms of design, content, service, and general usability were obtained.
This study revealed a general trend, according to which user-oriented design and usability of sites require the direct participation of representative users. However, this is not a priority for the libraries that par- ticipated in the study. Approximately two-thirds of the respondents said they had never conducted a usability test and the responsibilities of a web designer and web manager are distributed between specialists from differ- ent departments in approximately half of the libraries.
Despite the lack of constant attention to the devel- opment of library websites specifically for users, the levels of usability and information architecture of the home pages of library websites were high. Although a large number of websites have been analyzed for this, the user experience of visitors from the standpoint of overall satisfaction with sites and how they use and perceive library sites remains unknown. We have revealed that library websites can improve usability by systematically working with users on the design, test- ing, and redesigning of their websites. Despite the high assessment of the general principles of information architecture and usability of the homepage, further research is needed to understand how useful library websites are for specific users.
Some standard design elements are used by aca- demic and public library websites. The study of the information architecture and content of the home page shows that library websites tend to be easy to use.

However, the overall usability of library sites in Russia remains unknown without data from real users.
We have found that a significant portion of the basic content and features that are typically requested by users are available. However, there is room for improvement in terms of usability. Working with users to ensure that the website is properly designed and improved requires considerable time and effort and is a ubiquitous, continuous process. Understanding how to interpret, use, and introduce changes to a website based on user testing requires skills that librarians, who do not perform these tasks on a constant basis, may not have and may not have time for.
Based on the results of our study, several recom- mendations can be made for further developments in this area. One way is to conduct usability tests to deter- mine the effectiveness and ease of use of websites. Such a user-oriented study combined with the results will provide web developers with the foundation for creating interactive and user-friendly websites that facilitate effective information retrieval. Since it is important to provide equal access to all users in the community, this work must be expanded to determine how academic library websites can meet the needs of users with disabilities.
The website usability checklist created for our study is general and is not specific to a region or type of library. Thus, our methodology and research results can be used by libraries around the world to develop new websites or improve the quality of existing web- sites in terms of design, navigation, content, and ser- vices.
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INTRODUCTION


 


Over


 


the


 


past


 


20


 


years,


 


library


 


sites


 


have


 


travelled 


a


 


long


 


path


 


from


 


being


 


a


 


simple


 


homepage


 


to


 


a


 


full


-


 


f


 


ledged


 


information


 


portal,


 


which


 


has


 


become


 


the 


center


 


of


 


distribution


 


of


 


library


 


resources


 


and


 


services. 


As a rule, 


library sites are visited more often than libraries


 


themselves.


 


Despite


 


the


 


fact


 


that


 


an


 


increasing


 


amount


 


of


 


qual


-


 


itative and necessary information appears on sites


 


of 


libraries, they face competition in the field of user 


preferences.


 


Internet


 


sources


 


and


 


new


 


tools


 


for


 


search


-


 


ing


 


and


 


exchanging


 


information


 


increasingly


 


provide users


 


with


 


the


 


convenience


 


and


 


eas


e


 


of


 


finding


 


infor


-


 


mation. In 


this regard, libraries should attract users with


 


new


 


and


 


useful


 


interactive


 


services


 


and


 


resources 


and


 


motivate


 


them


 


to


 


repeatedly


 


visit


 


their


 


sites.


 


Modern


 


users


 


prefer


 


quick


 


convenient


 


access


 


to 


digital content anytime and anywhere 


to 


satisfy


 


their 


information


 


needs.


 


Researchers


 


note


 


that


 


only


 


25


–


 


35


 


seconds


 


exist


 


in


 


which


 


to


 


convince


 


users


 


that


 


the 


information


 


they


 


are


 


looking


 


for


 


is


 


available


 


[1].


 


Users 


quickly


 


browse


 


a


 


web


 


page


 


to


 


determine


 


if


 


it


 


has


 


the 


information


 


they


 


need.


 


Library


 


websites


 


must


 


be


 


easily 


accessible,


 


leading


 


the


 


user


 


to


 


the


 


necessary


 


informa


-


 


tion


 


as


 


quickly


 


as


 


possible.


 


The


 


content


 


of


 


a


 


high


-


qual


-


 


ity


 


library


 


website


 


must


 


be


 


understandable,


 


regularly 


updated,


 


and


 


organized


 


in


 


a


 


logical


 


sequence,


 


which 


will


 


allow


 


quick


 


and


 


easy


 


access


 


to


 


the


 


required


 


infor


-


 


mation.


 


In this paper, we consider the web design and 


usability


 


of


 


websites


 


of


 


Russian


 


libraries,


 


which


 


may


 


be 


one 


of the 


first 


Russian studies on the usability of library


 


websites


 


over


 


the


 


past


 


5


 


years.


 


We


 


have


 


com


-


 


pared


 


the


 


results


 


of


 


our


 


study


 


and


 


similar


 


foreign


 


works.


 


The


 


evaluation


 


of


 


web


 


content


 


will


 


help


 


to


 


iden


-


 


tify


 


trends


 


and


 


standard


 


practices


 


that


 


can


 


be


 


useful when 


redesigning library


 


sites.


 


 


REVIEW OF THE LITERATURE ON 


THE PROBLEM


 


Studies on the analysis of library websites


 


have been


 


conducted


 


both


 


abroad


 


and


 


in


 


Russia


 


for


 


a


 


long time.


 


The


 


main


 


attention


 


is


 


paid


 


to


 


the


 


structure


 


of 


library


 


sites


 


and


 


their


 


content,


 


navigation


 


and


 


search elements


 


of


 


sites;


 


it


 


is


 


noted


 


that


 


it


 


is


 


not


 


always


 


possi


-


 


ble


 


to


 


get


 


a


 


comprehensive


 


idea


 


of


 


the


 


assortment


 


of information


 


resources


 


generated


 


by


 


a


 


library


 


on


 


the site’s


 


main


 


page


 


and


 


to


 


become


 


acquainted


 


with


 


the full range of its services


 


[1


–


4].


 


Website developers often think of effective


 


web 


design


 


in


 


an


 


aesthetic


 


sense,


 


but


 


the


 


functionality


 


of 


the 


interface design and information architecture of 


the site is 


very significant and must be


 


specifically designed


 


for


 


the


 


target


 


group


 


of


 


users


 


[5,


 


6]


.


 


The


 


con


-


 


venience


 


of


 


use


 


of


 


the


 


site


 


or


 


usability


 


has


 


become


 


the 


main


 


trend


 


of


 


web


 


design;


 


the


 


main


 


attention


 


is


 


cur


-


 


rently


 


devoted


 


to


 


website


 


design


 


for


 


users.


 


The


 


degree


 


to


 


which


 


users


 


find


 


the


 


website


 


relevant and


 


simple


 


reflects


 


its


 


overall


 


usability.


 


The


 


ISO


 


9241


-


 


11


 


standard


 


defines


 


usability


 


as


 


“the


 


degree


 


to
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  Design and Usability of Library  Websites   L. B. Shevchenko*   State Public Sci entific and Technical Library, Siberian Branch,  Russian Academy of Sciences, Novosibirsk, 630102 Russia   * e - mail:  shevchenkol@spsl.nsc.ru   Received August 21, 2019     Abstract — This   paper   considers   the   results   of   the   analysis   of   125   websites   of   Russian   libraries   on   web   design  and   usability,   which   was   conducted   at   the   State   Public   Scientific   and   Technical   Library   of   the   Siberian  Branch   of   the   Russian   Academy   of   Sciences.   Using   the   site   rating   checklist,   the   data   from   this   study   and   sim -   ilar   foreign   works   were   compared.   A   profile   of   the   typical   website   of   the   academic,   university   and   public library   in   terms   of   design,   content,   service   and   general   usability   was   obtained.     Keywords:  library website, web design, usability, convenience of use, site rating, site content   DOI:  10.3103/S0147688219040087   INTRODUCTION   Over   the   past   20   years,   library   sites   have   travelled  a   long   path   from   being   a   simple   homepage   to   a   full -   f   ledged   information   portal,   which   has   become   the  center   of   distribution   of   library   resources   and   services.  As a rule,  library sites are visited more often than libraries   themselves.   Despite   the   fact   that   an   increasing   amount   of   qual -   itative and necessary information appears on sites   of  libraries, they face competition in the field of user  preferences.   Internet   sources   and   new   tools   for   search -   ing   and   exchanging   information   increasingly   provide users   with   the   convenience   and   eas e   of   finding   infor -   mation. In  this regard, libraries should attract users with   new   and   useful   interactive   services   and   resources  and   motivate   them   to   repeatedly   visit   their   sites.   Modern   users   prefer   quick   convenient   access   to  digital content anytime and anywhere  to  satisfy   their  information   needs.   Researchers   note   that   only   25 –   35   seconds   exist   in   which   to   convince   users   that   the  information   they   are   looking   for   is   available   [1].   Users  quickly   browse   a   web   page   to   determine   if   it   has   the  information   they   need.   Library   websites   must   be   easily  accessible,   leading   the   user   to   the   necessary   informa -   tion   as   quickly   as   possible.   The   content   of   a   high - qual -   ity   library   website   must   be   understandable,   regularly  updated,   and   organized   in   a   logical   sequence,   which  will   allow   quick   and   easy   access   to   the   required   infor -   mation.   In this paper, we consider the web design and  usability   of   websites   of   Russian   libraries,   which   may   be  one  of the  first  Russian studies on the usability of library   websites   over   the   past   5   years.   We   have   com -   pared   the   results   of   our   study   and   similar   foreign   works.   The   evaluation   of   web   content   will   help   to   iden -   tify   trends   and   standard   practices   that   can   be   useful when  redesigning library   sites.     REVIEW OF THE LITERATURE ON  THE PROBLEM   Studies on the analysis of library websites   have been   conducted   both   abroad   and   in   Russia   for   a   long time.   The   main   attention   is   paid   to   the   structure   of  library   sites   and   their   content,   navigation   and   search elements   of   sites;   it   is   noted   that   it   is   not   always   possi -   ble   to   get   a   comprehensive   idea   of   the   assortment   of information   resources   generated   by   a   library   on   the site’s   main   page   and   to   become   acquainted   with   the full range of its services   [1 – 4].   Website developers often think of effective   web  design   in   an   aesthetic   sense,   but   the   functionality   of  the  interface design and information architecture of  the site is  very significant and must be   specifically designed   for   the   target   group   of   users   [5,   6] .   The   con -   venience   of   use   of   the   site   or   usability   has   become   the  main   trend   of   web   design;   the   main   attention   is   cur -   rently   devoted   to   website   design   for   users.   The   degree   to   which   users   find   the   website   relevant and   simple   reflects   its   overall   usability.   The   ISO   9241 -   11   standard   defines   usability   as   “the   degree   to   which   a  product   can   be   used   by   certain   users   in   a   specific   use  context   to   achieve   certain   goals   with   due   efficiency, productivity  and satisfaction”   [7].   J. Nielsen gives the following definition of   usabil -   ity:  “Ease and accessibility of use. It means how  quickly   one   can   learn   to   use   a   website,   how   effective   its use   is,   how   easy   it   is   to   remember   everything   and   how  much   users   like   to   work   with   it”   [8].   This   definition   is    

