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Abstract. The article substantiates the need for educational institutions
to use Data Mining technology as a key to successful management decisions in
modern realities. The study focuses on working with social media data. The
authors emphasized the lack of attention to this issue among both foreign and
Ukrainian scientists.

The article outlines the algorithm for collecting and transmitting primary
data obtained as a result of monitoring the activity of educational institutions in
social networks to form models of various types of their actions.

The model presented by the authors includes four stages. Stages one and
two provide the list of factors / metrics that can be included in the model. These
factors require an appropriate and high-quality data collection process. At the
next stage, the authors propose data clustering as the most important process for
the future use of social network data. It is emphasized that the formation of
clusters will depend on the tasks facing the management teams of the educational
market. The authors give several examples of such clustering but point out that
the list is not exhaustive and can be significantly expanded.

An important aspect of the availability of such databases is access to
information not only for teachers, but also for all interested university staff. At the
same time, each user (students, teachers, staff, administration) will receive data
relevant to their requests and needs.

The developed methodology will help increase the efficiency of
management decision-making and implementation and provide an opportunity to
justify the parameters of successful innovation in educational institutions in many
respects, including the development of educational programs, implementation of
new certification programs and disciplines, other services, etc.

Key words: Data Mining technology, social networks,
educational institutions, educational services, innovations in education.
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1. Statement of the Problem.

Data Mining technologies are a powerful tool for business analytics and data research
to identify hidden patterns and build models. The key point is that large data sets are devoid
of structure and connections and the purpose of technology is to identify these structures and
find patterns where, at first glance, chaos reigns. Companies are already highly active in using
this tool to analyze almost all available financial and behavioral indicators, because Data
Mining is not based on theoretical considerations but actual data, making justification and
management decisions faster and more accurate. At the same time, research has testified that
universities are just beginning to use Data Mining technologies in their activities. Most
Ukrainian higher education institutions are just thinking about this issue.

Being in the grip of state regulation, Ukrainian educational institutions focus more on
the compliance of educational programs with licensing requirements than on the introduction
of innovations or the development of effective interaction with stakeholders. The
development of the Data mining and Machine Learning systems will provide an opportunity to
develop the most personalized educational offer, which will meet, on the one hand, the
licensing requirements, and on the other - the needs of stakeholders (employers, students,
etc.).

2. Analysis of Recent Research and Publications.

Data Mining approaches have been widely used in marketing, in particular in social
media data analysis. The methodology of analyzing important characteristics of publications
in social networks is covered in [6]. The authors examined the official pages of 14 brands on
Facebook. According to the results, they conclude that the format and subject matter of the
publication have the most significant effect on the interaction with the brand page. The date
and time of publication did not significantly increase user interaction with the page. Moro,
Rita and Vala [4] show the use of Data Mining to analyze the brand page in social networks. In
this paper, the authors investigated the importance of each of the publication factors to
predict the success of the post.

Researchers from India have shown in their work [7] the importance of taking into
account the activity of students in social networks in the university’s development strategy:
their opinions posted, reactions, discussions. Indian researchers also show how to understand
students’ behavior with this type of information better.

Other authors [9] consider the processes of co-creating value for universities with
other stakeholders in social networks. Understanding the value universities create for their
users, university managers will develop innovative products that their customers expect.

3. Unsolved Aspects of the Problem.

Educational institutions can use the activity of potential customers in social networks,
particularly the preferences of messages, dissemination of news, comments, etc., to create
innovative programs. However, the collection and processing of primary analytical data on
social media activity by universities is currently underused. This situation is especially true
for universities that receive state funding, which does not depend on the university's activity
in the social network. Not all universities have their own social media pages. And those who
do, do not always plan to communicate systematically and in advance. Basically, performance
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appraisal comes down to simply counting the number of subscribers per page, likes,
comments, and distributions. The presented work shows the importance and usefulness for

universities to work with information obtained from social networks to develop innovative
educational products.

4, Task Formulation.

Our study aims to offer an effective mechanism for collecting and transmitting a set of
data obtained from monitoring social media activities. University management of different
levels may further use this data to form effective models of university activities.

We offer a cyclic model of extracting, primary processing, and transmitting social
network data for the innovative activities of a company providing educational services.

5. Main Research Results.

Figure 1 demonstrates the idea of a cyclic model of working with social media data
within universities or other companies, providing educational services.

Working with the data will involve four main stages (Fig. 1): extracting primary data,
forming additional secondary data with Al tools, data clustering, and data transfer for further
analysis of employees’ requests.

1)1

Secondary SM
PE] ]

01

Primary SM
Data

03

Data Clusters

04

Data Users

Fig. 1. Using social intelligence for Edu market innovations
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Stage 1. Primary SM Data: extracting internal and external data from SM.

Internal and external data from social networks should be used when implementing in-
depth analytics. Internal data includes page usage statistics (e.g.,, Facebook, Instagram, etc.)
available for every SM page owner. In addition to the available analytics, the model can also
use external data. For example, using Google Trends Semrush may contribute to determining
the popularity of search queries of the relevant educational institution. Web-page traffic
information will provide insights about the geographical location of the users, used devices,
time spent on the platform, etc.

In the model, one of the following factors can be selected as the dependent variable.
Accordingly, others will act as independent factors of the model (one can choose not all
factors from the list for the modeling process):

M1. Post time.

M2. Like, Share, Comment.
M3. Type of content.

M4. Promotion.

M5. Post Length.

Mé. Post Type.

M7. Frequency.

M8. Google Trends.

MO. Page Traffic.

M10. New Page Likes / Non-Likes.
M11. Page likes reach.
M12.Engagement Rate, ER (%)
M13. Language.

Stage 2. Secondary SM Data: analyzing primary data with Al tools.

The second stage involves forming the additional secondary data sets based on the
collected primary data using modeling tools and artificial intelligence (social intelligence). The
main types of secondary data include the following metrics:

M14. Sentiment analysis. This metric allows for an initial analysis of publications and
comments in the SM to determine users’ positive, negative or neutral attitudes towards the
topic under discussion.

M15. Influence makes it possible to identify SM participants who form other
participants’ attitudes and are opinion leaders on the analyzed topic.

M16. Network measures allow you to determine the structure of interaction, the
strength of ties, and cluster SM information and participants.

Stage 3. Data Clusters: Creating data clusters for various marketing innovation problems.

The clustering stage is the most important in the process of using social networks for
innovative activities in the educational market. The formation of clusters depends on the
typical tasks facing the management team of educational organizations.

These tasks may require information about the socio-demographic data of the target
groups, their lifestyle and the parameters influencing the choice of educational institutions or
educational programs. Research testifies that entrants to master's programs actively use
social networks to search for information about student life at the university and make the
final decision about admission based on this data [2]. At the same time, the analysis of the SM
use by Canadian universities showed a distorted coverage of aspects related to student life,
particularly in Tweeter [8]. The authors point to the need to reconsider this approach to avoid
misleading students.

24



ISSN 2223-3822 © Socio-Economic Problems and the State, Vol. 25, No. 2, 2021

S. Desai and M. Hang [1] consider the possibility of using artificial social intelligence
(social intelligence) to analyze university courses and student attitudes towards them. It
should also be supplemented by advanced analytics to identify trends in the early stages [5],
which will make it possible for universities to plan a pool of research topics, develop a
portfolio of educational programs and more.

Below is an indicative list of possible use cases.

1. New employees - search for new teachers, guest lecturers (experts) for educational
programs. Search for partners for project implementation, student internships, etc.

2. Students/applicants - identify the most motivated applicants who share corporate
values and university culture and aim to apply for this particular university.

3. Student leisure. Formation and support of team spirit among students,
organization of extracurricular activities. Identifying the most exciting activities and
informing participants about the upcoming events and regular activities.

4. New educational products - new programs, dual education, interdisciplinary,
international, and double degree programs.

5. Advanced training and adult education - identifying requests for short-term or
long-term advanced training courses, certificate programs, master classes. Creating and
launching the university’s innovative proposals, defining market demand for new programs
and courses.

6. Reading list - the analysis of social networks to create recommendation lists of the
up-to-date and relevant literature on a specific subject. Identifying relevant SM discussions
will allow, for example, libraries to form opinion-leaders clusters, researchers interested in
the topic and suggest these results for department heads, lecturers and students. The latter
may use such recommendations to improve their courses with up-to-date literature, invite
industry experts in class, ask for expert advice for a graduate thesis.

7. Research topics (who discusses, who supports) - monitoring current discussions in
social networks identifying the tone of these discussions and the level of public interest. Such
information will form thematic clusters for the distribution of university research resources,
setting up research priorities. It will allow tracking opinion leaders and experts on selected
topics, etc.

Stage 4. Data Users: using data by company employees in their innovation decision-
making process.

The fourth stage is the last in the algorithm of transferring raw data. In the future,
users, upon request, will use the appropriate data cluster to model processes, reactions and
make management decisions. These decisions can relate to changes at the operational level
(e.g., expanding the library stock based on SM data) and at the strategic level (e.g., deciding to
launch new programs for a new target audience).

Each of the clusters can have its data users (see Fig. 2). The strategic department can
use the Going Global (New International Program) set to make decisions about entering new
geographic / language markets. In turn, the Department of International Cooperation based
on the same cluster will supplement this decision with a list of possible partners for
cooperation under this program. This cluster will allow heads of departments to take into
account the feedback in the SM, the tone of information, etc., to develop the content of the new
program and its promotion plan.

However, one user can access different data clusters to solve various problems. Thus,
the department head can turn to other data clusters to solve other educational, scientific and
managerial issues (Fig. 2).
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Fig. 2. Using an appropriate data cluster.

The choice of research topics will be more reasonable considering the cluster of social
data "Science Party" (Research topics). Finding a new professor to teach the courses will
require working with the New Hero cluster.

6. Conclusions and Further Research Implications.

Further successful use of data obtained from social networks has several obstacles
caused by the specific characteristics of the educational market. Most of its players use
analytical data for standardized reporting to government institutions. At the same time,
internal data processing is limited to the unit that participated in data collection [3]. That is
why practical work with data requires developing internal policies that will provide access to
information for all stakeholders. At the same time, the efficiency of working with data
obtained from social networks will be higher if they are pre-clustered at the stage of data
transfer to users. This aggregation will involve grouping the data into sets needed to solve
standardized tasks. The availability of ready-made clusters will automate the requests of
various users of educational institutions (from students to senior management).

The proposed methodology will provide an opportunity to understand the parameters
of successful implementation of innovation in educational institutions while developing
educational programs, courses, training and other services, defining pricing policy, research
areas, selection of the most motivated students, inviting appropriate lecturers and more.
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AHoTaniga. B cmammi 06rpyHmosaHo HeobxidHicmb 8UKOpUCMAHHA 3akaadamu oceimu mexHoo2ii Data
Mining, adice 8 cyuyacHux peasisix ye KawY 0415 yCniwHO20 nputiHsimmsi ynpasaiHcbKkux piuwieHs. Ocobausa yeaza
docaidiceHHs 30cepediceHa Ha pobomi 3 daHuMu coyianbHux mepedxc. Aemopamu eug4eHo po6omu, noe’s13aHi i3
JdaHo memMamuKor, ma Ha2o/10uWeHo Ha HedocmamHill yeasi do 8id3Ha4eHo020 NUMAHHS K ceped IHO3eMHUX, MaK
[ YyKpaiHCbKUX 8YEHUX.

Y cmammi okpecaeno aszopumm 360py ma nepedaui nepeUHHUX OAHUX, OMPUMAHUX BHACAI00K
MOHIMOpUH2y akmugHocmi 3akaadie ocgimu y coyianbHux mepexcax, 0451 PopMy8aHHs Modeaell pi3HOMAHIMHUX
sudis ix distabHOCMI.

Hagedena asmopamu modeab micmume yomupu emanu. 3a nepwumu 08omMa npedcmasieHo
dakmopu/mempuku, Ki MOHYMb 6ymu 8KA04eHi 8 Modeb, i 8i0nogidHo nompedyomb 360py HeoOXiOHUX JAHUX.
Ha nacmynHomMy emani aemopamu 3anponoHo8aHO Kjadcmepusayilo 0aHux, sk Hausaxcausiwuil npoyec 045
MatilymHb020 BUKOPUCMAHHS OdHUX coyiaabHux Mmepexc. Hazonoweno, wo ¢opmyeanus kaacmepie 6yde
3anexcamu 810 3a80aHb, AKi cmosimb neped KepigHUYMEoM ujodo nposadiceHHs OiAbHOCMI HA PUHKY OC8IMHIx
nocaye. Aemopu Hagodsimb Odekinbka npukaadie makoi Kaacmepusayii, aqe 8Kazyioms, WO nepeik He
8UYEpPNYEMbCA 3aNPONOHOB8AHUM CNUCKOM [ MOXCe 6ymu 3HAYHO pO3WUPEHULL

Basxcaueum acnekmom HaseHocmi makux 6a3 daHux, € modcaugicms docmyny do iHgopmayii ecix
3ayikasseHux cnigpobimHukie yHisepcumemis. Y motil sce uac, KoxceH 3 Kopucmysauis (cmydenmu, sukaaodadi,
chigpobimHuKu, adMiHicmpayisi) 3Moxcyms ompumysamu 0aHi, peseeaHmHi c8oim sanumam i nompe6éam.

Po3pobaeHa memoduka chpusmume nideuweHH edekmusHocmi npuliHAmMmsl ma 6npoeadHceHHs
YNpasAiHCbKUX pileHb [ Hadacmb MoXcAUBICMb 06T pyHmMysamu napamempu yCcniulHo2o 8npoe8adxiceHHs iHHosayill
8 3aksadax oceimu ujodo 6a2amvoX acnekmis, 30Kkpema, npu po3pobyi oc8imHix npozpam, 8nposadiceHHi Ho8UX
cepmugikamHux npozpam ma ucyunsid, nponosuyii iHwWux nocsayz moujo.

Kinw4doBi caoBa: mexHosozisi Data Mining, coyiaabHi Mepedci, kaacmepu, 3akaadu ocgimu, oceimui
nocayeau, iHHogayii 8 ocgimi.
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