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Abstract
Automation of decision support is proposed by including special criteria with the overall configuration of an automated decision 

support system for creative universities. A prototype of an automated decision support system for creative universities has been 
developed, which will allow assessing the achievements particularly talented students and identifying the needs in the learning process 
in order to help organize the educational process in accordance with identified capabilities. Use of a decision support system based on the 
Bayesian classifier is suggested to assess and evaluate factors contributing to the progress in teaching students particular techniques, 
and in perspective to assess the possible resources that will be required to make changes to the learning plan. The existing approaches 
to the assessment of students academic performance are analyzed. The list of specific performance indicators, which are important to 
be taken into account when assessing the achievements of students of creative specialties, is given. The system should contribute to 
the formation of the learning plan, taking into account the capabilities of both a group art workshop as a whole, and special needs of 
an individual to develop, if necessary an individual approach.
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1. Introduction
1.1. Background

Although creativity has an undeniable value for 
society, the main forces of researchers and developers 
are still more concentrated primarily in commercial 
fields, and as a result, achievements in the field under 
consideration are not yet significant enough, including 
the development talent management and decision 
support techniques. The State is now ready to invest 
significant funds in basic creative and supplementary 
education, but the assessing the effectiveness of 
such investments is difficult due to the complexity 
of assessing learning outcomes, as well as due to the 
fact that when evaluating the results of teaching, it 
is necessary to consider specific indicators of creative 
activity, mainly qualitative indicators.

In our time, there is a shift in general consumer 
needs towards the products of the experience economy 
[1], and among consumers of educational services — 
towards a  greater consumption of creative and 
additional education. The demand for educational 
services is growing quite rapidly, and the already 
available qualified teaching staff is not always 
sufficient. One result is the growth of competition 
for educational programs in creative specialties [2]. 
Both at the budget level and at the level of individual 
creative universities, decisions are required on the 

investments and the formation of educational programs 
in accordance with both the current tasks of training 
professional personnel and with the general needs of 
the cultural development. It is required to conduct 
a  thorough assessment and justification of decisions 
on the choice of the investment focus, in particular, 
on the definition of educational profiles and training 
programs.

The complexity in the formation of systems for 
making such decisions is primarily due to the fact that 
it is difficult to clearly determine the expected result 
of such investment activity, especially when it would 
lead to the education of a  specialist in the creative 
profession. The decisions taken are inherently political-
economic and it is difficult to evaluate them only by 
financial criteria. In addition, the sphere of human 
creative activity in itself is difficult to fit into a system 
of definite frameworks and indicators. A  special 
problem is the identification of particularly talented 
students of creative specialties. Obviously, geniuses 
and particularly talented people can not be many, 
they are just a few among the total mass of students. 
But society has no right to ignore or to lose these rare 
specimens. Therefore, a separate task in the formation 
of programs and standards for creative specialties 
of educational institutions should be to select such 
students from the total mass and to create for them the 
learning environment favorable for the development 
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of their exceptional abilities. Meanwhile, we are not 
talking about individual training, but about training 
in parallel with the bulk of students. The formation of 
training programs as a whole also requires justification 
based on criteria that reflect the specifics of the field.

1.2. Statement of the problem
The foundations for the application of intelligent 

machine systems in human resource management have 
been laid, however there are still many problem domains 
where tools are needed to transform uncertain and 
incomplete data into useful knowledge. In general, the 
approaches of machine learning and hybrid intelligence 
show their usefulness and effectiveness [3], but their 
application is still little studied in relation to talent 
management.

The purpose of this study is to develop a DSS based 
on a  system of performance criteria for evaluating 
student profiles in order to identify the need to adjust 
the learning plan in accordance with the students skills 
and, in particular, to identify talented students. The 
introduction of such a  system should contribute to 
improving the performance of creative universities, 
whose distinctive feature is, as a rule, a significant range 
of the abilities of students — from the level of craft skill 
to, although rarely, to an extraordinary talent.

2. Method

There are no universal methods that allow 
determining the dependencies between a  variety of 
heterogeneous indicators at the same time, which is 
why it is necessary to conduct a comprehensive analysis 
of the data obtained and identify the dependencies 
between them. Usually, this is done “manually” in 
the form of tables, graphs and suchlike, on the basis 
of which decisions are made, and it is quite difficult 
to fully automate this process. A  common task of 
automating a decision support system (DSS) that allows 
you to establish the relationship between the mandatory 
elements of the learning program and the opportunities 
for the development of creative abilities of students is 
advisable to be solved, first at the prototype level.

Methodologically, the work involves the devel-
opment of a  DSS that allows you to establish the 
relationship between the implementation of the 
mandatory part of the learning plan and the presence 
of outstanding abilities, the identification of which is 
valuable in itself and may also require adjusting the 
learning plan.

The expected result of the implementation of 
the DSS is to determine the probability of students 
having special, outstanding abilities, as well as which 
indicators of the student profile most determine these 
abilities. The development is based on a  database of 
students. The database is designed according to the 
principle of standard human resources records tools. 
Essential additional data will be the data obtained 
during the survey and from questioning. For the 
analysis, numeric and string types of input data are 
used to describe the characteristics of objects. The 

requirement for the independence of variables is met. 
Fuzzy classes are used as output data, so the degree 
of belonging of the object to each class is determined. 
Within the framework of this work, it gives the 
probability with which a  particular student can be 
classified as a particularly talented group. Data Mining 
technology is used to obtain data. To create a system, 
one can use the Visual Studio software development 
environment using the Windows Form Application and 
standard Data Grid View objects to display information 
in tabular form.

The problem under consideration is related in a way 
to talent management. However, talent management is 
originally much more a management methodology, but 
not a decision support technique, especially in conditions 
of high uncertainty of the result typical for creative 
specialties. The main objective of traditional talent 
management is to capture the right talent for a given 
position. The ultimate goal is to manage employees and 
maximize their productivity and performance.

Talent management in commercial activities is 
well-developed both in theory and in practice [4, 5], 
meanwhile there are very few studies devoted to the 
topic of talent training in educational institutions [6].

Existing talent management software allows you 
to automate the monitoring of certain processes of 
the employee’s life cycle in the enterprise. Depending 
on the established evaluation criteria, these products 
are more or less applicable to career and trainings 
planning. There are several proven solutions: IBM 
Talent Management, monday.com, Oracle HCM Cloud, 
iCIMS Talent Acquisition, TalentSoft, Zoho Recruit 
[7]. Russian software developers have some similar 
products. However, according to the 1C company, 
such management systems as 1C:Management by 
goals and KPIs can be applied to the organization of 
process management in a university only for supporting 
administrative processes [8]. Nevertheless, software 
products for Talent management are created on the 
basis of the 1C platform [9].

The complexity of adapting existing software 
products for talent management to administrating 
the essential content of the educational process at 
the university is due to the fact that management in 
the commercial sector is based on achieving a certain 
economic or, in a narrower sense, of financial results, 
while it is hardly possible to measure in financial 
terms such results as, for example, writing a picture 
or creating a piece of music, until these creations are 
commercialized. Assessment of the competence and level 
of training of a student based on reference indicators 
systems does make sense only for teaching basic skills, 
but is practically inapplicable to the assessment and 
even more so to the formation of a learning profile for 
students with outstanding abilities and results.

3. Results and discussion

In most cases, DSSs for both enterprise talent 
management and for the success assessment in the 
learning process are based on the KPI methodology 
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[10–13]. The complexity of the assessment of non-
commercial activities using KPI approach was 
emphasized in [14, 15]. The main problem is the 
choice of evaluation criteria, the actual result and 
performance indicators.

The software manufacturer Spiders Strategies 
offers a  detailed list of KPI educational services 
[16]. Classifying of the indicators would reveal 
interesting patterns. Thus, almost three-quarters of 
the indicators will be financial and organizational 
KPIs (37 %) and KPIs of headcount, attendance, and 
academic performance (34 %, note that this is about 
an assessment of academic performance, but not an 
assessment of results that exceed the sufficiency level). 
KPIs that allow assessing the special achievements of 
individuals or the University as a whole are only 14 %.

The problem of forming a  set of criteria for 
identifying talents among the entire mass of students 
of creative specialties has been of interest to few 
researchers since quite long ago. Thus, Meier published 
a series of works in which the author tried to determine 
the parameters for assessing creative talent in the 
visual arts [17, 18]. The author’s approach is based on 
determining correlations between indicators of creative 
(art) intelligence and academic performance.

The overall goal of teaching students in creative 
specialties, as well as of teaching students in general, 
should be to train personnel in accordance with the 
massive demand of schools and industries. To track 
and evaluate the results of all students, you can use, 
for example, a  group set of indicators of academic 
performance from [16]. Additional metrics need to be 
introduced to scoring systems to identify special talent. 
If an IT system is used to make decisions about the 
educational process conduct, the dashboard monitoring 
mode would be useful [8]. Monitoring should identify 
and highlight the part of students for whom special 
options for the learning plan are preferable in 
accordance with their talents and requirements.

Some Russian art universities currently apply 
a  flexible approach to the formation of the learning 
and training plan, which is based on the training all 
students in various artistic techniques, but the number 
of hours for each of them may vary. Normally there 
is a lot of “manual tuning” for general headcount and 
academic performance indicators, but the approach 
can be more effective by implementing a  DSS based 
on the same criteria and adding some indicators of 
outstanding results. The task of identifying and 
developing approaches to working with students with 
any special talents should be solved through a special 
DSS. The configuration of such a system can be done 
in any standard form, for example that of Bayesian 
classifier and using machine learning [19].

At the data preparation stage, a  set of student 
data is created. The personnel accounting software 
scheme assumes the presence of lists of departments 
(workshops), lists of students, headcounts, keeping 
records of personnel information in performance 
indicators with the ability to enter additional 
information on the employee in the required data 

format. The table “Students” stores personal data 
of students which may be necessary for analysis 
(First name, Last name; Date of birth; Previous 
profile education; Obtainment of a diploma in an art 
specialty; Year of obtaining a  previous diploma in 
an art specialty; Obtainment of awards of creative 
competitions; Participation in art exhibitions / dates). 
The hybrid database used also contains “Profiles” and 
“Performance” fact tables, as well as relational database 
dictionaries. The data in the “Profiles” table are entered 
based on the results of interviews with students in the 
form of a  questionnaire. The “Performance” table is 
formed based on the evaluation of the corresponding 
performance indicators.

The “Performance” table stores data about the 
grades received by the student in the learning process, 
as well as on the obtaining and degree awards. Analysis 
of the results for the previous periods makes it possible 
to track the development of the student as a whole, and 
separately in the development in creative specialties, 
which in turn gives more complete information about 
the student skills and abilities for subsequent analysis.

The “Profiles” table stores data on the assessments 
of the indicators of student achievement and includes 
the date of the assessment: the date of the evaluation; 
name of the student assessed; overall, the average 
performance; average performance in creative 
disciplines; record of attendance; the level of interest 
in studies; availability of scholarships; the degree 
of involvement in creative competitions within the 
University; the degree of involvement in creative 
competitions outside of the University; the degree 
of involvement in the exhibition process; the level of 
awards in creative contests; the degree of the need 
for increased training in the creative professions. All 
ratings stored in the “Profiles” table range from 0 to 2 
points: 0 — bad or no; 1 — satisfactory; 2 — good or yes.

A generalized model of the knowledge acquisition 
process for a database is built on the basis of association 
rules and a Bayesian classifier (Figure 1). The knowledge 
acquisition process involves the implementation of 
several stages of the Knowledge Discovery Databases 
(KDD) technology together with Data Mining methods 
to build a descriptive model.

In the course of the work, the training and testing 
sample is determined. First, it is necessary to extract 
data on students with outstanding creative results 
(awards, grants, diplomas of exhibition, the highest 
scores in a  creative specialty) and the rest of the 
students. These data are combined in one list and 
divided into training and test samples. The data in the 
database is stored in a  random order, therefore, the 
selection in the training sample can be carried out, for 
example, according to the principle: three employees 
in the training sample, we skip one. The test sample 
should consist of all students, including those in the 
training sample.

Objects of both classes (regular and outstanding) 
are required to train the classifier. The result of using 
the classifier on the test sample will be an indicator of 
the probability of the need to single out a student as 
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especially talented and the priority of working with this 
student in the development of specific creative skills.

The training of the classifier takes place in several 
stages, which differ in the analyzed characteristics. 
The input data have different types, different ranges, 
and therefore it is impossible to train the classifier 
in all characteristics in the same way. The process is 
conveniently divided into stages. At the initial stage, 
training is conducted (Figure 2), taking into account the 

development of the student (performance indicators, 
special indicators for creative specialties).

This is followed by training that takes into account 
the stability of average indicators (the student may not 
be distinguished by outstanding results, but in general 
is characterized by high scores in general training); 
it is calculated over how many periods the student 
shows a certain average level of overall performance. 
The next stage is learning that takes into account 

Fig. 1. Knowledge acquisition model

Fig. 2. Algorithm for training the classifier
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the achievements of other students at the relevant 
stage of education. The learning taking into account 
the points awarded during regular assessment of 
indicators completes the learning process. It is reviewed 
retrospectively so that it is possible to track what points 
were received by students who then demonstrated any 
outstanding achievements.

The same steps are taken when testing the classifier 
on test data. At each of the stages, for each student 
it is determined to which time interval the value of 
the current indicator belongs. Then the estimates of 
the student’s belonging to both classes are calculated 
for the given value of the indicator using the Bayes 
formula. After all the student’s performance indicators 
are taken into account, the assessments of the 
student’s belonging to the classes are translated into 
the a priori probability of the student’s belonging to 
the “outstanding” class. Algorithm for testing the 
classifier is shown in Figure 3.

In the working mode, the system shows a list of all 
students with their personal data, and the calculated 
probability of belonging to a  group of particularly 
talented. Those students whose probability of special 
abilities exceeds the specified value are highlighted 
with a marker. Based on the results of the work of the 
system, the university decides on the need to select the 
marked students for enhanced training in any creative 
specialties, regardless of the results of overall academic 

performance. For the selected students, the system 
contains information about its development in the 
learning process and the results of its questionnaire 
survey (Figure 4).

Analysis of student development data tables, 
in particular, can give the following options. The 
marker in the “Middle overall score” column indicates 
that the student’s academic performance is below 
the workshop average. The marker in the “Awards” 
and “Contests” (“Contests” includes participation in 
competitions for exhibitions) columns indicates that an 
individual approach to teaching creative specialization 
is a priority for this student. Additional information 
can be taken from the “Profiles” table. In this case, the 
marker in the “Creative discipline” column will mean 
that it is preferable for this student to strengthen 
training in the direction of the specified discipline, and 
the marker in the “Prior education” column means that 
for this student it is possible to reduce the requirements 
for basic disciplines and practices and is preferable 
emphasis on advanced learning training.

Thus, Figure 4 shows that the student has obvious 
problems with overall academic performance, but 
demonstrates certain achievements in professional 
creative activity. Most likely, such a student requires 
an individualized approach to the formation of his 
learning plan with an emphasis on the development of 
creative skills.

Fig. 3. Algorithm for testing the classifier

Fig. 4. Example of Student assessment results
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The key point would be the introduction of 
metrics characterizing students special achievements 
into the system of criteria. In the prototype under 
consideration, such key indicators as participation 
in contests and awards were used. In the general case 
following indicators can be recommended: results of 
participation in creative competitions, participation 
in exhibitions with reference to exhibition level, 
membership in creative unions, receipt and degree of 
awards, novelty of techniques used, novelty of the use of 
art materials, uniqueness of the subject, uniqueness of 
coloristics, novelty of the stylistic solution, principles 
of composition. The list is not exhaustive and can 
be expanded depending on the specifics of the art 
field. Methods of expertise in the field of intellectual 
property may be recommended as suitable for detecting 
and automating the identification of novelty and 
uniqueness, as in [20].

Thus, even if a student is performing average or 
below average success in general academic performance, 
but has any special talent in any art specialty, the 
system should identify him as promising and indicate 
an eventual need for certain changes in the learning. In 
general, the system should contribute to the formation 
of the learning plan, taking into account the capabilities 
of both a group art workshop as a whole, and special 
needs of an individual to develop, if necessary an 
individual approach.

4. Conclusion

DSS was implemented as a  prototype, with only 
a  few of the proposed list of performance indicators 
used for students assessment. In a similar way, other 
indicators proposed to assess the creative abilities of 
students can be included in the algorithm. The given 
approach shows that the identifying the needs of 
talented individuals in the learning process in a creative 
university and organizing the educational process in 
accordance with their capabilities and needs can be 
automated using computer decision support solutions 
that include specific performance indicators for 
evaluating creative results. It is important to turn on 
the assessment system not at the end, but during the 
learning process, in a dashboard mode, in order to solve 
two key tasks: to identify special talents and to build 
the learning programs in such a way as to ensure the 
maximum identification and development of creative 
skills. The system should contribute to the formation of 
the curriculum, taking into account the capabilities of 
both the group art workshop as a whole and the special 
needs of the individual in order to develop, if necessary, 
an individual approach. A further work remains to be 
done to analyze the feasibility of assessing the economic 
relevance of applying the appropriate organizational 
solutions. A similar approach can be proposed for other 
creative educational institutions.
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Выбор критериев системы поддержки  
принятия решений для художественного вуза
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Аннотация
Предложено решение по автоматизации поддержки принятия решений для творческих вузов путем включения специ-

альных критериев в общую конфигурацию автоматизированной системы поддержки принятия решений. Разработан прототип 
автоматизированной системы поддержки принятия решений для творческих вузов, которая позволит оценить достижения особо 
одаренных студентов и выявить, что необходимо предусмотреть в учебном процессе для того, чтобы помочь организовать его 
в соответствии с выявленными способностями студентов. Предлагается использовать систему поддержки принятия решений 
на основе байесовского классификатора для оценки факторов, способствующих прогрессу в обучении студентов конкретным 
техникам, а в  перспективе  — для оценки необходимых ресурсов, которые потребуются для внесения изменений в учебный 
план. Проанализированы существующие подходы к оценке успеваемости студентов. Приведен перечень конкретных показате-
лей эффективности, учет которых необходим при оценке достижений студентов творческих специальностей. Система должна 
способствовать формированию учебного плана, учитывающего как возможности группы студентов художественной мастерской 
в целом, так и особые потребности отдельного студента для выработки, при необходимости, индивидуального подхода.

Ключевые слова: система поддержки принятия решений, творческий вуз, показатели эффективности, учебный план.
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Н О В О С Т И

близкого по духу научного направления. Сегодня науки 
и технологии как никогда определяют облик цивилизации 
завтрашнего дня, поэтому профессия ученого становит-
ся все более интересной, важной с  практической точки 
зрения и  динамично развивающейся. Именно поэтому 
участие в подобных проектах позволит молодым людям 
открыть в себе настоящего Курчатова, Менделеева и Ко-
ролева или утвердиться в  желании связать свою жизнь 
с наукой», — отметил Никита Марченков.

Цель карьерного теста — популяризировать профес-
сию ученого и  рассказать широкой аудитории о  новых 
возможностях, которые созданы в  университетах и  на-
учных институтах России благодаря национальному 
проекту «Наука и университеты».

«Мы запускаем этот тест не для того, чтобы оценить 
кого-то или определить уровень его знаний. Главная 
задача  — рассказать человеку то, что он о  себе еще не 
знает. Дать набор ключей, подсказок, которые позволят 
открыть нужную дверь и  найти свое место в  жизни. 
И даже если ты пока не планируешь связать свою судьбу 
с наукой, у тебя есть уникальная возможность примерить 
на себя образ современного ученого, узнать, кто ты и где 
можешь применить свои таланты и  способности»,  — 
пояснила генеральный директор АНО «Национальные 
приоритеты» София Малявина.

2021 год объявлен в России Годом науки и техноло-
гий, в  течение которого будут проходить мероприятия 
с участием ведущих деятелей науки, запускаться образо-
вательные платформы и  конкурсы для всех желающих. 
Одним из них станет карьерный тест «Какой ты ученый?».

АНО «Национальные приоритеты» совместно с Мин
обрнауки России запустило новый инструмент проф
ориентации для старшеклассников и  студентов первых 
курсов — карьерный тест «Какой ты ученый?».

Тест доступен на образовательной платформе «Наука.
Территория героев»:

https://наука.национальныепроекты.рф.
Карьерный тест основан на методике ассоциативных 

рядов. Он состоит из двух частей. Первая позволяет опре-
делить наиболее подходящую конкретному участнику те-
стирования сферу науки. Например, может оказаться, что 
участник мыслит как Пафнутий Чебышев, т. е. математик. 
Вторая часть позволяет выбрать научное направление, 
в котором тестируемый мог бы достичь успехов. Напри-
мер, ему могут рекомендовать Лабораторию современной 
гидродинамики при Институте теоретической физики 
имени Л. Д. Ландау, поскольку у него склонность к изуче-
нию процессов, протекающих в водных объектах планеты.

По словам председателя Координационного совета 
по делам молодежи в научной и образовательной сферах 
Никиты Марченкова, сегодня очень важно демонстри-
ровать молодым людям, насколько интересна, много-
гранна и  востребована в  России профессия ученого. 
«Существует множество самых разных областей знания 
и карьерных траекторий в науке, среди которых каждый 
любознательный и интересующийся человек найдет свою 
собственную, в  которой он может наилучшим образом 
реализовать свои знания и таланты. Интерактивный тест 
“Какой ты ученый?” позволяет интуитивно, отвечая на 
простые вопросы, сориентироваться в выборе наиболее 

Старшеклассники и студенты могут пройти карьерный тест «Какой ты ученый?»

(По материалам, предоставленным пресс-службой Минобрнауки России)


