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Abstract

The article investigates the intellectual systems intended for the evaluation and development
of personnel of the enterprise (intelligent HR systems) and emphasizes the insufficient level
of their development in the conditions of mentoring implementation. To strengthen the
motivational impact on employees and increase the level of enterprise management in
general, the article proposes to develop intelligent systems in the direction of mentoring
assessment, for which an appropriate evaluation procedure has been formed. As part of the
proposed procedure, a scorecard is recommended, which provides for assessing the level of
mentoring processes, identifying the effectiveness of mentoring. To identify the difference in
the level of involvement in the mentoring processes of various structural units of the
enterprise (departments), the article provides posterior comparisons according to the Tukey
HSD. Practical approbation of the order took place in the Lviv IT cluster, where there are
minor differences in the levels of mentoring at enterprises.
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1. Introduction

As you know, intelligent systems provide a standardized methodological approach to solving
important and rather complex problems and allow you to get consistent and reliable results over time.
[1]. They are widely used in enterprise management for: planning and scheduling of product
development projects, downloading of production capacities of manufacturing enterprise, new product
development and selecting a new product portfolio, evaluation of human resource strategies,
recruitment and promotion, manufacturing design (based on the set of very specialized services that
could be arranged to provide new creative and sustainable processes, etc.), the implementation of the
lean maintenance concept, which allows to increase the operational efficiency of the company's
technical infrastructure, etc. [2-7]. Characteristic of them is the use of artificial intelligence that can
simulate intelligent functions.

As stated in [9], are large-scale application software packages that support business processes and
the flow of information as well as reporting and data analytics in firms as organizations. When
managing personnel, they provide: management of the organizational structure and staffing;
calculation of wages; personnel accounting; time tracking; planning of personnel costs; career
planning and tracking the promotion of personnel in the structure; work with personnel reserve;
recruitment of personnel for vacancies; staff training; attestation systems; competency management.
Thus, a modern intelligent HR system is a complex of technologies that automate and facilitate work
with personnel, ranging from everyday data accounting, ending with strategic decisions on the
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development of the enterprise. At the same time, mentoring processes remain outside the functionality
of the intelligent system, although they have a significant impact on the development of knowledge in
the enterprise. Let us consider it more carefully. Mentoring as a method of personalized learning has a
significant motivational effect and requires an appropriate level of enterprise costs. The economic
feasibility of activating and applying mentoring at the enterprise as a type of training and personnel
development can be identified in the evaluation process. It, among other things, consists in measuring
the effects, effectiveness, long-term consequences of processes and phenomena, etc. The results
obtained during the evaluation process serve to achieve the goals of developing mentoring programs
[11].

So, in addition to economic efficiency, in the process of evaluation, it is possible to identify the
effectiveness of mentoring, the level of involvement of employees (the intensity of mentoring
influence), its significance, acceptability in view of specific conditions for the implementation of
production and economic activities, etc. Thus, we consider the evaluation of mentoring important for
the implementation of effective management of the enterprise in the conditions of innovative
development. Management decisions on activation, formation of mentoring program, its development,
termination of implementation at the enterprise, etc. depend on its results. That is why the evaluation
process requires systemicity and structure, as well as proper information support. Consider the
processes of assessing mentoring and other methods of training, mastering new professional skills
(approaches, introducing new technologies of work), business qualities of employees, the level of HR
management, etc. On their basis, we will form an architecture that could complement the functionality
of intelligent systems designed for the evaluation and development of enterprise personnel (intelligent
HR systems).

2. Related works

In economic literature, there is no single toolbox designed to evaluate the results of mentoring. For
this purpose, observations, checklists, questionnaires, oral surveys, expert evaluation, analysis of final
works, Color test of relations, Psychometric scale of Likert, Utrecht scale of involvement in the work
of V. Shawfeeli, etc. are used [12-16]. Most of these methods are implemented individually, or are
part of the methods that involve the use of the system of evaluation indicators. For example, the
evaluation stage of mentoring technology according to [17] involves testing, case tasks and
guestionnaires to provide feedback that can be made using a competency diagnostic checklist
(example of which is given by the author). This will allow identify the skills of employees received in
the process of mentoring and its effectiveness on the part of the mentor (employees). According to the
recommendations provided by Daniali S., Khortabi F. M., Mohammadbeiki Y., llyushnikov K. K.,
Lobova S. V. [18, 19] to assess the level of satisfaction of the head of personnel training should apply
the questionnaire of O. Vetluzhskyh [20]. At the same time, this indicator (the level of satisfaction of
the head with personnel training) is included in the system of indicators and criteria for assessing the
effectiveness of personnel training for railway enterprises. It also includes the following indicators:
implementation of the training plan; staff training costs; loyalty index; use of knowledge gained in
professional activities; increase in productivity; technological violations by fault of employees, etc.
To calculate other indicators, it is provided to calculate using formulas and apply expert assessments.

HR management assessment indicators contain a number of evaluation indicators that are
summarized in three directions: point to the level of organizational management, characterize
technological and educational management [21]. To evaluate each of the areas, the following
indicators are recommended: high-quality staffing; level of staff skillset; staff stability factor;
emotional intelligence; the level of compliance of personnel goals with business goals; degree of
satisfaction with work; level of social tension and conflict; the level of transformation of roles in the
team; employment rate of all roles (according to the Belbin model), etc. The methodology for
calculating indicators provides for expert assessments, mathematical calculation of quantitative
indicators and questionnaires (for example, in the assessment of emotional intelligence). In scientific
work [22] to evaluate the effectiveness of the program development of personnel of the organization,
it is recommended to apply an approach according to which the economic effect will be determined as
the difference between changes in production and training costs. The author recommends various



approaches to assessing the effectiveness of development for the following cases: training is
necessary for the development of a new profession or position in order to further combine positions;
training of employees, which is prescribed by law and controlled by the authorities (in this case, the
economic effect is proposed to be defined as an economic assessment of the consequences of not
conducting this training); assessment of the effect of training non-production personnel; effectiveness
of the personnel development system. Thus, the effectiveness of personnel development systems can
be measured, both in absolute monetary terms and in the form of relative indicators.

To assess the effectiveness of the author's methodology for building an individual trajectory of
self-study, Borisov 1.V. proposes to use a six-component model of involvement, which provides for
appropriate engagement indicators and a methodology for their calculation, involving the use of
diagnostic procedures using questionnaires and questionnaires, criteria for their calculation. Further,
to obtain reliable and representative results of the evaluation, the author carried out a statistical
analysis of the obtained results, which provides differential analysis and a posterior comparisons
using the Tukey criterion [12]. Rumi Agarwal,-Laura Heron, Mitra Naseh, Shanna L. Burke used
online platforms (Research Electronic Data Capture (RedCap)), in our research to gather information,
where we were interviewed in the process of training. Then there was a statistical analysis of the
obtained data by conducting paired sample t-tests, followed by correction of Bonferroni to paired
samples of t-tests. Statistical Package for Social Sciences V.20 (SPSS; IBM Corp. 2017) was used by
the authors to analyse quantitative data. [23]. Paired t-tests are also used in evaluating the
effectiveness of the group mentoring model (a learning model that provides group collaboration using
each other's teaching methods, demonstrating and modelling recently acquired knowledge and skills).
In this case, researchers used observation, surveys, testing for information support [24].

In order to collect information about the results of mentoring, online platforms were used by the
Fremantle School of Medicine at the University of Notre Dame (Australia). As part of the study,
university students used their electronic portfolios (supported by Blackboard) to provide feedback in
the process of their studies [25]. Reviews of mentoring programs (scores) collected from the
electronic portfolio of students are further statistically investigated. It is also possible to summarize
the results of employee questionnaires using their personal corporate e-mail boxes, as it is done in
[26].

A thorough study of the mentoring techniques found in the economic literature on the problem of
mentoring undergraduate students [27]. The author studied 80 literary sources in 2013-2020, which
made it possible to summarize the theoretical and conceptual field, data collection methods, obtained
results, etc. In addition to the above methods of collecting data on mentoring, the author noted the
use of individual and focus groups, record logs, written minds of students, ranking (on the persuasion
scale, Likert), mental health testing, etc. In [28] focus groups are combined with the survey and the
use of study diaries.

3. Methods

From the study we conducted, it can be argued that the most common in the practice of
determining the results of personalized learning is to survey mentoring participants using a
standardized questionnaire (questionnaire) with answers posted on the Likert scale. This approach is
used, for the most part, to assess the relevance of the mentoring program and its impact on the
professional activity of the mentee. This approach allows us to identify the impact of mentoring
programs on the activities of relevant groups of employees (doctors, students, etc.). In particular, in
[29] it is established that in addition to the described positive impact, mentoring also serves as
psychosocial support, creating free access between the mentee and the mentor reflected in the
excellent relationship between them. In the conditions of the proper level of implementation of the
enterprise's information systems, information support for the evaluation of mentoring is carried out
using online services, electronic boxes of mentees and mentors, etc., which creates conditions for
automated processing of survey data (questionnaires). This is done by collecting expert opinions on
various aspects of mentoring activities that are not measurable, but are used in calculating indicators.
In the practice of enterprise management, it is common to calculate indicators by which the
effectiveness of mentoring (coaching, mentorship) is revealed. In order to obtain accurate and reliable



results of the assessment, the calculated indicators and results of the questionnaire are subject to
further processing using statistical (differential) analysis. This will ensure the adoption of rational
management decisions based on the results of the implemented study. Approaches to the evaluation of
mentoring in enterprises are summarized in Fig. 1.

Approaches to mentoring assessment
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Figure 1: Approaches to assessing mentoring in enterprises

When evaluating mentoring activities in an organization, the following should be taken into
account. First, the business qualities of the staff are subject to evaluation. According to the
recommendations provided in the [30], the system of assessing the business qualities of personnel
should be carried out in accordance with the directions of the organization and their most significant
property, include standards, criteria of effectiveness, as well as the established procedure for
calculating valuation points, take measures based on the results of the assessment. Based on the
competent approach, the main principles of mentoring assessment are: objectivity; reliability;
predictability; complexity; accessibility and openness; systematic; effectiveness and efficiency.

On the basis of generalization of approaches to the evaluation of mentoring (Fig. 1) in order to
ensure the effectiveness of the assessment, the availability of results for use and compliance with the
principles of mentoring, we propose to implement the following procedure of evaluation: determining
the purpose and objectives of mentoring evaluation; information support of evaluation processes;
selection of methods intended for assessing mentoring in the enterprise; evaluation of mentoring by
implementing the selected method (set of methods); generalization of results and management
decisions (Fig. 2).
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Figure 2: Recommended procedure for assessing mentoring activities at the enterprise

We will reveal each of the stages of the recommended order.



4. Results and Discussion

The purpose of the mentoring evaluation processes we discussed above, it can be realized by
performing a number of evaluation tasks. We prioritize two main tasks: determining the level of
mentoring processes at the enterprise and identifying the effectiveness of mentoring activities. The
first task is to identify how implemented the mentoring process at the enterprise, the employees
involved in the mentoring process, the plan of personalized training, the mastered budget of
mentoring activities, etc. The second task is to evaluate the results of mentoring activities, covering
the achievement of employees' goals, raising the level of knowledge and their satisfaction with work,
increasing the innovative level of the enterprise, etc.

Information support consists in collecting, processing information that is necessary for the
implementation of assessment tasks. As you know, the effectiveness of this stage is determined by the
use of appropriate information technologies. Since not all aspects of mentoring activities at the
enterprise are subject to quantitative measurement, questionnaires, surveys, examinations, etc. can be
used to assess mentoring. In this case, information support can be developed in the direction of using
online questionnaires, personal accounts of employees, online testing, etc. This will speed up the
processes of collecting, classifying, storing information, etc.

Among the methods intended for assessing mentoring at the enterprise, we recommend using a
system of evaluation indicators that will ensure quantitative assessment, reliability (objectivity),
identify the level of achievement of goals and reserves of mentoring activities and develop directions
for their application, etc. It should be noted that the optimal number of indicators is 5-25 pcs., they
should all be quantitatively measured (in particular, as a result of expert assessments) and criterion
(the obtained value of the indicator should indicate the level of achievement of the corresponding
mentoring goal). We recommend a system of indicators covering 2 areas of evaluation: the level of
mentoring processes in the enterprise, the effectiveness of the company's mentoring (Table 1).

Table 1
The system of indicators intended for the evaluation of mentoring activities in enterprises

mentoring (I,;)

Index (eNPS), which
implies a difference
between the share of
supporters (Ss;,.) and
mentoring critics among
employees (S¢pe)

Ne Indicators Essence Calculation Criteria values
1 2 3 4 5
Assessment of the level of mentoring processes in the enterprise
Mentoring Plan The ratio of the actual _ Re;  [0; 0,55] — non-fulfilment of
Execution Level number of employees pel = Fap the plan; [0,56; 0,75] -
(Mper) involved in the mentoring partial implementation of
process (Re,) to planned the plan; [0,76; 1] - execute
(Rey) the plan
The level of Indicates the ratio of _ Cter [0; 0,55] — minimum cost
expenses for actual costs made to tee — Fep level; [0,56; 0,75] — average
mentoring mentoring and other types cost level;[0,76; 1] -
activities and of training in the optimal cost level
other types of enterprise (Cter) to
training of planned, which should be
employees 5% of the remuneration
(Ltee) fund (Ctep)
Employee It is calculated similarly to I1=SSme — [0; 0,55] — mentoring
loyalty index to the Employee Loyalty SCme program should be

replaced; [0,56; 0,75] —
mentoring program should
be adjusted; [0,76; 1] —
mentoring program meets
the goals and objectives of
the enterprise




1 2 3 4 5
4 Managers' Itis calculated similarlyto  I,,,;=SS;m — [0; 0,55] — managers are
loyalty index to the Employee Loyalty SCmm completely dissatisfied with
employee Index (eNPS), which the program; [0,56; 0,75] —
mentoring (I,,;) provides for the difference managers are partially
between the share of satisfied with the
supporters (Ss;,,) and mentoring program;
mentoring critics (S¢pm) [0,76; 1] — managers are
among managers whose loyal to the mentoring
staff has been trained program
Evaluation of the effectiveness of mentoring in the enterprise
5 The level of The ratio of the number of L = h [0; 0,55] — low stability of
stability of the employees who work at P T, the company's personnel;
company's the enterprise for more [0,56; 0,75] — average
personnel than a year (N,) to the stability of the company's
(Lscp) total number of employees personnel; [0,76; 1] —
of the enterprise (T,.) stable staff
6 Level of Ratio of the number of L eiq [0; 0,55] — low level of
professional employees who improved pde — The professional development
development of  their qualifications in the of employees; [0,56; 0,75] —
employees reporting period (Ne;4) to average level of
(Lpae) the total number of professional development
employees of the of employees; [0,76; 1] —
enterprise (Tp,.) high level of professional
development of employees
7 The level of The ratio of the number of L. = % [0; 0,55] — low level; [0,56;
involvement of employees involved in T, 0,75] — average level; [0,76;
personnel in innovation activities (N,;;) 1] - high level of
innovation to the total number of involvement of employees
(Leii) employees (Ty.) in innovation activities
8 The level of The ratio of the number of L = Njqq [0; 0,55] — low level; [0,56;
quantitative employees who took jobs ase = . 0,75] —average level; [0,76;
staffing of the of appropriate 1] — high level of staffing of
enterprise qualification (Njqq) to the the state of the enterprise
states (Lgse) total number of employees
of the enterprise (T},.)
9 Average goal Indicates the level of Expert 0 — employee's goals do not
match rank compliance of personnel evaluation meet the goals of the
(Agmr) goals with the goals of the  according to enterprise; 0,5 — partial
enterprise the specified = compliance with the goals
criteria of the employee and the
enterprise; 1 — employee's
goals fully meet the goals of
the enterprise
10 The level of Indicates the ratio of Rps [0; 0,55] — the level of
increase in actual productivity (Rpy) ip R_pp increase in production is
productivity to the planned one, which minimal; [0,56; 0,75] —

(production) at
the enterprise

(Lip)

should be 5% more than
the productivity in the
base period (Rp,)

average level; [0,76; 1] —
the level of increase in
production is optimal




The information base for calculating indicators is the data of analytical and management
accounting of enterprises, as well as expert assessments. On their basis, indicators should be
calculated, as well as generalizations should be carried out (for example, determining the average
level as provided for in calculating the average rank of compliance with goals, etc.). In order to
summarize the results of the assessment, we propose to identify the integral level of indicators (I,,,4),
taking into account their weight. This is ensured in the process of using the factorial method by the
formula:

Lng = pel X kpel + Liee X ktee + g X kel + Iy X kml + Lscp X kscp +
+Lpde X kpde + Leii X keii + que X kqse + Agmr X kgmr + Lip X kipa (1)

where k; — weight of indicators intended for the evaluation of mentoring activities in enterprises.
£1h=:L

According to the recommendations provided in the economic literature on identifying the level of
involvement of individuals in the learning process, the results obtained should be checked for
statistical effects that can be evaluated using two-factual dispersion analysis of all components of
involvement in mentoring processes [12]. To identify the difference in the level of involvement of
various structural units of the enterprise (departments) in the mentoring processes. In order to identify
differences in the statistically significant studied criteria of the groups (departments) and posterior
comparisons should be made according to the Tukey criterion [31-35]. As a result, we will find out
which departments (enterprises) differ in the level of implementation of individual mentoring
components that characterize the recommended indicators (Table 1).

4. Experimental

We will evaluate mentoring activities at Lviv IT cluster enterprises. Lviv IT Cluster is a
community of IT companies, government and education that have taken the responsibility to work on
the development of the industry and the region through education, industry promo (city, region and
companies) and infrastructure [36]. Cluster participants are companies of different sizes and with
different needs, most of them have experience in mentoring activities that should be evaluated. Thus,
the presence of different enterprises in the cluster allows you to evaluate individually by enterprises
and identify the level of involvement of employees in mentoring activities in the cluster. To do this,
we calculate the indicators intended for assessing mentoring at the enterprises of the cluster (Table 2).
Table 2
Values of indicators intended for evaluation of mentoring activities at Lviv IT cluster enterprises

Ne Indicators Value in enterprises
#1 #2 H#3 #4
Assessment of the level of mentoring processes in the enterprise

1 Mentoring Plan Execution Level (Mpel) 0,82 0,84 0,76 0,8
2 The level of expenses for mentoring activities and other types of 09 0,86 0,92 0,95
training of employees (Lee)

3 Employee loyalty index to mentoring (I,;) 0,56 0,82 0,73 0,58
4 Managers' loyalty index to employee mentoring (I,,,;) 0,72 068 059 0,8
Evaluation of the effectiveness of mentoring in the enterprise
5 The level of stability of the company's personnel (L) 0,53 0,75 0,48 0,6
6 Level of professional development of employees (Lyq.) 0,86 0,72 0,76 0,84
7 The level of involvement of personnel in innovation ( L;;) 0,76 0,78 0,8 0,78
8 The level of quantitative staffing of the enterprise states (L) 0,86 09 0,79 0,82

9 Average goal match rank (Ag.,,) 1 1 0,5 1

10 The level of increase in productivity (production) at the enterprise 0,63 0,5 0,76 0,89
(Lip)




Lviv IT Cluster mission: "In the future, we see Lviv as a world-class high technology center. And
our mission is to contribute to this as much as possible." The cluster includes companies, educational
institutions, local authorities and BPO participants. According to this we will carry out an expert
assessment of the weight of each of the indicators included in the recommended system (Table 1).
This will reveal the level of mentoring activity at each of the enterprises of the Lviv IT cluster. The
results are summarized in Table. 3.

Table 3
Weight of indicators intended for evaluation of mentoring activities at Lviv IT cluster enterprises
Ne Indicators Weight
Assessment of the level of mentoring processes in the enterprise
1 Mentoring Plan Execution Level (M) 0,13
2 The level of expenses for mentoring activities and other types of training of 0.03
employees (L;,.) ’
3 Employee loyalty index to mentoring (1) 0,16
Managers' loyalty index to employee mentoring (I,,;) 0,05
Evaluation of the effectiveness of mentoring in the enterprise
5 The level of stability of the company's personnel (L) 0,13
6 Level of professional development of employees (L) 0,03
7 The level of involvement of personnel in innovation (L,;;) 0,16
8 The level of quantitative staffing of the enterprise states (L) 0,05
9 Average goal match rank (4 /,,,,) 0,1
10 The level of increase in productivity (production) at the enterprise (L;;) 0,12

We base the obtained values of meaning of indicators (Table 2) and weight for enterprises of Lviv
IT cluster (Table 3) in the equation (1). As a result, the level of mentoring activity (I,,,) of each of the
enterprises was obtained: for the enterprise 1 I,,,=0,74; for the enterprise 2 I,,,=0,76; for the
enterprise 3 I,,,,=0,67; for the enterprise 4 [,,,,=0,79.

Next, we will compare the levels of mentoring of enterprises in the Lviv IT cluster using the online
service  (https://astatsa.com/OneWay_Anova_with_TukeyHSD/), which  conducts  posterior
comparisons according to the Tukey criterion. The results are summarized in Table. 4.

Table 4
Posterior comparisons of the level of mentoring activity at the enterprises of Lviv IT cluster according
to the Tukey criterion

Treatments pair Tukey HS Tukey HS Tukey HS

Q statistic p-value inference

Enterprlse' 1and 01636 0.8999947 insignificant
Enterprise 2

Enterprlse' 1and 0.4658 0.8999947 insignificant
Enterprise 3

Enterprlse' 1and 04127 0.8999947 insignificant
Enterprise 4

Enterprlse. 2 and 0.6294 0.8999947 insignificant
Enterprise 3

Enterprlse. 2 and 0.2490 0.8999947 insignificant
Enterprise 4

Enterprise 3 and 0.8785 0.8999947 insignificant

Enterprise 4




As a result of the calculations, we can affirm insignificant differences in the levels of mentoring
for enterprises of the Lviv IT Cluster and a sufficient level of mentoring activities of the cluster. This
is also evidenced by the data obtained as a result of the aggregation of indicators and the
determination of the integral level of mentoring activities.

5. Conclusions

The article substantiated the importance of assessing mentoring as a method of personalized
learning, which has a significant motivational impact on the employees of the enterprise and the
effectiveness of their activities. To ensure this, approaches to the evaluation of mentoring at
enterprises have been studied and summarized, as a result of which the procedure for evaluating
mentoring activities and the scorecard are recommended. The recommended procedure contains the
stages of mentoring assessment, and the indicators are grouped into two areas of evaluation:
assessment of the level of mentoring processes in the enterprise (level of implementation of the
mentoring plan, the level of costs for mentoring activities and other types of training of employees,
the index of loyalty of employees to mentoring, the index of loyalty of managers to mentoring
employees), determining the effectiveness of mentoring the enterprise (level of stability of the
company's personnel, the level of professional development of employees, the level of involvement of
personnel in innovation, the level of quantitative complexity of the states of the enterprise, the
average rank of compliance with goals, the level of increase in productivity (production) in the
enterprise). The recommended procedure provides for summarizing indicators and calculating the
integral level of mentoring activities and identifying differences in the level of involvement in the
mentoring processes of various structural units of the enterprise (departments), for which a posterior
comparisons are provided according to the Tukey criterion. Practical approbation of the order took
place on the basis of the Lviv IT Cluster, where there are minor differences in the levels of mentoring
at enterprises.

Further research should explore the possibility of combining the developed order of mentoring
evaluation with intelligent HR systems in the enterprise (DeloPro, SAP R/3, Baan, Oracle
Applications, etc.).
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