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Abstract  
The aim of this article is to develop the structure of the users’ motivational intentions database 

of the web community for supply and demand of educational services and evaluation the 

quality of its information content. This makes it possible to effectively communicate and 

satisfaction the needs of users who are looking for a necessary training course or offer their 

services in acquiring the necessary knowledge, skills and abilities. The article establishes that 

the keywords of thematic posts that define the relevant thematic sections of the web community 

for supply and demand of educational services coincide with the motivational intentions of its 

users. In accordance with this, the structure of the database includes such relations as 

"Indication MI", "Motivational Intentions", "EduSection", "Keywords". The development of 

an indicator of the importance of keywords in thematic posts of specialized community’s users, 

which evaluates the keywords in the post and reduces the importance of commonly used words, 

is the task of this paper. The article establishes that the content of the users' motivational 

intentions database is an information product. That is why the paper applies metrics according 

to the ISO/IEC-25010 standard to evaluate the quality of the information content of the users’ 

motivational intentions database of the web community for supply and demand of educational 

services. The analysis of metrics that correspond to the characteristics/sub-characteristics of 

software quality according to the ISO/IEC-25010 standard shows that such characteristics/sub-

characteristics as Functional suitability (Accuracy) and Operability (Helpfulness) are suitable 

for evaluating the quality of information content of the web community for supply and demand 

of educational services. The article contains an analysis of the quality of information content 

of the specialized web community for supply and demand according to the proposed metrics. 

The results of the study are used and can be used for effective moderation of specialized web 

communities for supply and demand of educational services, as well as facilitate 

communication between their participants. 
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1. Introduction 

A specialized web community is a convenient and effective tool for attracting users with common 

interests and needs, including educational ones. The challenges of the modern world, such as Covid-19 

and russia's full-scale invasion of Ukraine, have forced a significant part of society's educational 

activities to move into the virtual space. Public educational institutions of all accreditation levels form 

                                                      
SCIA-2023: 2nd International Workshop on Social Communication and Information Activity in Digital Humanities, November 9, 2023, Lviv, 

Ukraine 

EMAIL: anna.y.shilinh@lpnu.ua (A. Shilinh)  

ORCID: 0000-0003-1063-3437 (A. Shilinh) 

 
©️  2023 Copyright for this paper by its authors. 

Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).  

 CEUR Workshop Proceedings (CEUR-WS.org)  

 

CEUR
Workshop
Proceedings

ceur-ws.org
ISSN 1613-0073



the main offer of educational services. However, these educational institutions cannot provide the 

acquisition of specific skills at a certain point in time, as their process is clearly set up, calculated and 

cannot be changed at any time during the school year, nor can it be adapted to the specific needs of its 

students. 

An analysis of Internet users' search queries on https://trends.google.com.ua/ in 2022-2023 (Figure 

1) shows that, along with the item "educational services," the item "training courses" has become very 

popular. 

 

 
Figure 1: Interest in the search items as "educational services" and "training courses" over time 
according to Google Trends  

 

In particular, the global average indicator of these search queries for 2023 (Figure 2) also shows a 

significant excess of interest among users of the virtual space in obtaining additional knowledge and 

skills. 

 

 
Figure 2: Average indicator of search rate for the items "educational services" and "training courses" 
according to Google Trends 
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That is why specialized virtual communities have gained popularity in the educational services 

market, where participants can offer their services in the field of education or find the right teacher to 

help them acquire the knowledge, skills, and abilities they need now. Such cooperation is beneficial for 

both members of the virtual community. In particular, there is a need to coordinate this cooperation, 

taking into account the communication, psychological factors and capabilities of both parties to 

communication through the social environment of the Internet. This determines the relevance of this 

article. 

It is also worth considering that along with a significant number of specialized web communities 

that are becoming popular among users in terms of obtaining additional knowledge and skills, there is 

a problem of the quality of information content. The formation of information content that takes into 

account the users’ interests of specialized web communities is an information product. That is why it is 

advisable to use the approaches that are already known for evaluate the quality of such information 

products as software to evaluate the quality of their content. Therefore, the analysis of text ads of all 

members of such specialized web communities and the evaluation of the quality of their information 

content for effective interaction between members of the web community of supply and demand of 

educational services is the basis for the structure of this research. 

2. Related works 

Today, virtual space is the primary source of communication activity, not a medium of passive 

informatization [1; 2]. That is why a large amount of information content of specialized web 

communities requires its intellectual processing and analysis of its effectiveness [3-5]. Papers [6, 7] 

discuss the features of educational web forums. In particular, work [8] analyzes the development of 

educational web forums. 

Methods of data mining and text analysis are discussed in [9]. In particular, papers [10; 11] analyze 

methods for solving the problem of extracting information from texts. The linguistic foundations of the 

extraction of terminological units from scientific and technical texts are the subject of study [12]. The 

structure of specialized vocabulary, lexical representation of the topic of extraction from scientific 

literature for competence management is the aim of the study [13]. 

The process of creating targeted information content is analyzed in [14]. In particular, [15] 

determines the probability of communication between members of target groups and their dependence 

on the positions of other participants in the virtual social space. 

The analysis of communicative interaction on web forums, namely their information behavior and 

classification of participants, is the subject of research [16-17].  

The study [18] contains a linguistic analysis of the information content of a web forum for applicants. 

An analysis of standards and recommendations for quality assurance in the European Higher Education 

Area is contained in [19]. 

In studies [20; 21], methods for determining the meaning of words in the web space are defined and 

the quality criteria for web pages are defined. The main provisions and metrics for evaluating software 

according to the ISO/IEC-25010 standard are set forth in documents [22-24]. The use of software 

quality evaluation methods for information content in the form of web galleries and databases is defined 

in [25; 26]. 

However, none of the studies considers the possibility of integrating the extracted users’ 

motivational intentions of the web community for demand and supply of educational services for 

effective moderation of the web community and communication of its participants. 

Analyzing thematic users’ posts of the web community for supply and demand of educational 

services and evaluating its information content requires the identification of keywords that characterize 

a particular section of the web community and the motivational intentions of users, i.e. words or phrases 

that identify them and determine their attitude to a particular section of the community. That is why the 

aim of this article is to develop the structure of the users’ motivational intentions database of the web 

community for supply and demand of educational services and to assess the quality of its information 

content for effective communication between its members and management of this community. The 

objective of this paper is to describe the structure of the users’ of motivational intentions database of 



the web community for supply and demand of educational services, to evaluate the quality of its 

information content, and to define metrics according to the ISO/IEC-25010 standard. 

3. Formation of a users’ motivational intentions database of the web 
community for demand and supply of educational services 

Web communities for the supply and demand of educational services are an important space for 

active communication between users who need additional knowledge, skills, and users who offer them. 

Posts and announcements published in the respective thematic sections of such specialized web 

communities require the extraction of keywords that characterize the motivational intentions of their 

users. This is a direct indicator of the user's interest in these resources and influences the decision-

making process in choosing or offering educational services. Formation of a database of users’ 

motivational intentions of the web community for supply and demand of educational services allows 

creating a comfortable and effective communication process for its participants by analyzing their 

information needs, which are determined by the relevant motivational intentions. 

The basis for creating a users’ motivational intentions database of the web community for supply 

and demand of educational services is a set of keywords of each thematic web community’s section. It 

is based on the decomposition method. This method involves rejecting a part of a post until the part of 

the post matches the syntactic one. 

That is why the process of forming a users' motivational intentions database is based on comparing 

the elements of a text post or announcement in the web community for supply and demand for 

educational services with the elements of a set of keywords for each of its thematic sections. 

A description of the structure of the users’ motivational intentions database of the web community 

for supply and demand of educational services is presented in Figure 3. 

 

 
Figure 3: Structures of the users’ motivational intentions database of the web community for supply 
and demand of educational services 

 



The "Motivational intentions" relation contains data on the users’ motivational intentions of the web 

community for demand and supply of educational services that correspond to the keywords (the 

"Keyword of EduSection" attribute) of a certain thematic section (the "EduSection Code" attribute). 

The "Indication MI" relation includes signs of the motivational intentions of users of the web 

community for demand and supply of educational services based on their needs. As a result, the 

components of motivational intentions include the attribute "Student's Need" - the needs of the user 

who needs educational services, and the attribute "Teacher's Need" - the needs of the user who offers 

educational services. These attributes contain information about the name of the need. As a rule, the 

wording of these needs can be the same for different types of users, but they have a different impact on 

the decision-making process and a certain weighting factor. For example, if the motivational intentions 

of users relate to "acquiring educational knowledge" in a particular subject, then the user's need is to 

"learn" this subject as a designation of the direct process, and the names of specific skills, etc. as a 

designation of the information need. It can also indicate the need of a user who intends to provide these 

services, so his post will have the same keywords. However, the weighting for them is different at a 

particular moment in time.  

The "Keywords" relation contains data on possible forms of lexical and semantic one or more 

keyword designations that characterize the users’ needs of the web-based community for supply and 

demand of educational services in relation to a particular thematic section. For example, the users’ 

information need of the web community for supply and demand of educational services is the name of 

this need (obtaining information about training courses, the need to share experiences, etc.) The 

"Differentiation" attribute shows the possibility of using a specific value of the "Linguistic Unit" 

attribute to replace the motivational intentions of users of the web community of demand and supply of 

educational services. Depending on the possibility of differentiation, it takes values in the range [0, 1]. 

For example, for motivational intentions that denote an information need, the lexical and semantic 

designations of this need are the names of a course or a specific teacher. The "Weight factor" attribute 

shows the importance factor of the motivational intentions identified in the information content of a 

particular section of the web community. 

The "EduSection" relation contains data on language constructions that indirectly indicate 

motivational intentions for a specific section of the web community for supply and demand of 

educational services. That is, they do not name the section but point to it. The connection between the 

motivational intentions caused by a specific need of the user of the web community is made through 

keywords that refer to a particular section of it. 

3.1. Evaluation of the keywords importance in the posts of users of the web 
community for demand and supply of educational services 

It is necessary to evaluate the keywords importance in the posts for effectively inform the user of 

the web community for supply and demand of educational services. 

Keywords that characterize the users’ motivational intentions regarding a particular section of the 

web community for supply and demand of educational services determine the relevance of these posts 

in terms of the completeness of the necessary information. That is why there is a need to evaluate the 

importance of keywords in the users’ posts of these specialized web communities. 

A statistical indicator for text analysis and information retrieval was used to assess the importance 

of the identified keywords in user posts. 

The keywords importance of a post in a particular section of the web community for supply and 

demand of educational services is proportional to the number of occurrences of the word in the post, 

and inversely proportional to the frequency of the word in other thematic posts in the section of this 

community: 

𝜔𝑝𝑖𝑗 = 𝐹𝑝𝑖𝑗 ∗ 𝐼𝑛𝐹𝑝𝑖𝑗 , (1) 

where 𝐹𝑝𝑖𝑗 =
𝑛𝑝𝑖𝑗

∑ 𝑛𝑝𝑖𝑗𝑘𝑘
 is the ratio of the number of occurrences of the j-th keyword to the total number 

of words in the i-th thematic post in relation to the p-th section of the web community of supply and 

demand of educational services, 𝐼𝑛𝐹𝑝𝑖𝑗 = 𝑙𝑜𝑔
|𝐷|

|𝑑𝑝𝑖𝑗∋𝑡𝑝𝑖|
 is the inversion of the frequency with which 



the j-th keyword occurs in the i-th thematic post relative to the p-th section of the web community of 

supply and demand of educational services. 

The indicator 𝐹𝑟𝑝𝑖𝑗evaluates the importance of the keyword within the selected thematic post. The 

use of 𝐼𝑛𝐹𝑝𝑖𝑗reduces the weight of commonly used words. Keywords with a high frequency of 

occurrence within the post and a low frequency of occurrence in other topical posts within the 

community section will receive a higher weigh t𝜔𝑝𝑖𝑗. The calculation of the keywords importance in 

the users’ posts of the web community for supply and demand of educational services is presented 

in Table 1. 

 

Table 1 
Calculating the keywords importance in the users’ posts of the web community for demand and supply 
of educational services 

Thematic 
section of the 

web community 

Keyword 𝐹𝑝𝑖𝑗 𝐼𝑛𝐹𝑝𝑖𝑗  𝜔𝑝𝑖𝑗 

Tutor math 0,62 0,725 0,4495 
Announcement 

of students 
external 

independent 
evaluation 

1 0,8 0,8 

Online tutor online platform 0,4 0,8 0,32 

 

Thus, to determine the keywords importance included in the information content of the users’ 

motivational intentions database of the web community for supply and demand of educational services, 

the indicator 𝜔𝑝𝑖𝑗 was determined, which determines the importance of the actual keyword within the 

post in the relevant section of this web community and reduces the importance of commonly used 

words. Since the effectiveness of communication and informatization of users of the web community 

for supply and demand of educational services directly depends on the accuracy and quality of the 

information provided, the assessment of the importance of keywords identified in user posts is a 

necessary indicator to solve this problem. 

4. Evaluating the quality indicators for information content of the users’ 
motivational intentions database of the web community for supply and 
demand of educational services 

The database of motivational intentions revealed in the thematic sections of the web community for 

supply and demand of educational services is an important tool for the effective functioning of such 

specialized web communities. That is why it forms an important task for moderators and administrators 

of this community to monitor the quality of this information and its compliance with standards and 

specifications. 

The content of the web community for supply and demand for educational services is an information 

product. Therefore, to assess its quality, we used the characteristics/sub-characteristics of software 

quality according to the ISO/IEC-25010 standard. 

The analysis of metrics that correspond to the characteristics/sub-characteristics of software quality 

according to the ISO/IEC-25010 standard shows that the following characteristics/sub-characteristics 

are suitable for evaluating the quality of information content of the web community for supply and 

demand for educational services 

1. Functional suitability: Accuracy; 

2. Operability: Helpfulness. 



4.1. Development of Functional suitability quality indicator for information 
content of the users’ motivational intentions database of the web community 
for supply and demand of educational services 

The requirements for evaluating the quality of the information content of the motivational intentions 

database satisfy the sub-characteristic of Functional suitability as Accuracy. 

Sub-characteristic Accuracy is the degree to which a software product provides correct or specified 

results. 

This quality indicator is defined as follows: 

𝑄𝑖𝑗
(𝐹𝐴с𝑐𝑢𝑟𝑎𝑐𝑦) =

|𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝐷𝑒𝑓𝐾𝑒𝑦𝑤𝑜𝑟𝑑) |

𝑇𝑖𝑗
(𝐹𝐴)

→ 1 , 
(2) 

where |𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝐷𝑒𝑓𝐾𝑒𝑦𝑤𝑜𝑟𝑑) | is the number of elements of the set of detected accurately described 

keywords in the database content for the i-th motivational intent of the j-th thematic section of the web 

community,  𝑇𝑖𝑗
(𝐹𝐴)

 is the time of the operation for the i-th motivational intent of the j-th thematic 

section of the web community. 

Thus, the Functional suitability (Accuracy) quality indicator shows the level of presence of 

inaccurate wording of keywords or the absence of keywords that express the i-th motivational intention 

of the j-th thematic section of the web community in the information content of the database. 

4.2. Development of Operability (Helpfulness) quality indicator for 
information content of the users’ motivational intentions database of the web 
community for supply and demand of educational services 

The requirements for evaluating the quality of the information content of the users’ motivational 

intentions database of the web community for supply and demand of educational services satisfy the 

following sub-characteristic of Operability as Helpfulness. 

Helpfulness is a measure of the user's availability of help. 

According to the availability of help, Helpfulness is defined as follows: 

𝑄𝑖𝑗
(𝐻𝑒𝑙𝑝) =

|𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝑀𝐼)

|

|𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝐶𝑜𝑚𝑚𝑒𝑛𝑡)

|
→ 1, 

(3) 

where |𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝑀𝐼)

| is the number of elements of the keywords set that occur in the posts of users 

of the web community for supply and demand of educational services regarding the i-th motivational 

intention of the j-th thematic section of the web community,  |𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑖𝑗
(𝐶𝑜𝑚𝑚𝑒𝑛𝑡)

| is the number of 

elements of the keywords set for which there were comments from other users of the web community. 

Thus, quality indicator of Operability (Helpfulness) shows the share of useful comments for users 

that contain motivational intentions in relation to the i-th motivational intention of the j-th thematic 

section of the web community. 

5. Monitoring the results of selected quality indicators for the information 
content of the users’ motivational intentions database of the web 
community for supply and demand of educational services 

The monitoring of information content quality of the users’ motivational intentions database of the 

web community for supply and demand of educational services was carried out on the basis of the 

choice of quality indicators of information content of these motivational intentions using the relevant 

web resource BUKI (https://buki.com.ua/). The monitoring of the quality indicators of the BUKI web 

resource information content was carried out according to the following indicators: 



 Functional suitability (Accuracy); 

 Operability (Helpfulness). 

To analyze the dynamics of the quality indicators of the information content of the database was 

consider the value of the indicator to be optimal if it belongs to the interval [0.7; 1], and acceptable if it 

belongs to the interval [0.4; 0.7). 

The indicators of the quality of the information content of the users’ motivational intentions database 

of the web community for supply and demand of educational services on the example of the BUKI web 

resource are shown in Figure 4. 

 

 
Figure 4: Quality indicators of the information content of the users’ motivational intentions 
database of the web community for supply and demand of educational services on the example of 
the BUKI web resource 

 

Thus, as can be seen from Figure 4, the Functional suitability (Accuracy) indicator has acquired the 

optimal value, while the indicator of operability by information content has taken values from the 

interval of acceptable quality indicators. This is due to the peculiarity of the functioning of this 

specialized web community for supply and demand of educational services, as well as the existence of 

competition of such web resources in the virtual space. 

The results of the evaluation of the information content quality indicators of the web community for 

supply and demand of educational services users’ motivational intentions database the show the 

effectiveness of the existing information content within the framework of the functioning of the 

specialized web community. 

6. Conclusions 

Thus, the proposed structure of the users’ motivational intentions web community for supply and 

demand of educational services database is aimed at structuring the basic needs of its participants, which 

is an important condition in the decision-making process. The formation of such a database makes it 

possible to identify relevant posts and respond in a timely manner to the current needs of supply and 

demand for educational services identified by its participants. The presence of motivational intentions 

indicates the specific need of a web community member to receive or offer relevant educational 

services. This creates the need to determine the importance of the identified keywords in the 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8

Operability (Helpfulness)

Functional suitability (Accuracy)

Value of quality indicator



participants' posts. That is why the paper proposes an indicator of the importance of keywords in the 

users’ posts of these specialized web communities.  

Since its participants are responsible for the web community for supply and demand of educational 

services formation of the content, the paper proposes to evaluation the quality of information content 

based on the metrics of the ISO/IEC-25010 25010 standard. The analysis of metrics that relate to the 

characteristics/sub-characteristics of software quality according to ISO/IEC-25010 shows that the 

following characteristics/sub-characteristics are suitable for evaluating the web community for supply 

and demand for educational services information content quality as Functional suitability (Accuracy) 

and Operability (Helpfulness). The monitoring of the relevant indicators of the quality of information 

content was carried out by analyzing the content of the specialized web community for supply and 

demand as BUKI (https://buki.com.ua/). The obtained results of the study can be used for effective 

moderation of specialized web communities and effective communication of its participants. 
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