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Abstract. The article considers the concept of learning analytics, to which
there is a growing interest due to the expansion of technological capabilities
for collecting and processing large amounts of data, in particular relating to
the learning process. The possibilities of using a balanced scorecard for more
effective strategic management decisions with special attention to learning
metrics and alignment of learning goals with other goals of the company are
considered. A modified system with two additional perspectives (Projects and
Innovations) and variants of measures that would be appropriate to include,
taking into account the specifics of the IT-sphere, is proposed. Considered
several alternative software that can be used to implement the balanced
scorecard at the company, such as BSC Designer, Corporater, Quick Score,
ClearPoint.
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Problem statement. At the present stage, highly qualified personnel are becoming one
of the main factors of a company's success in the market. This is especially true for such a
dynamic sphere as IT. The need for employees retraining, mastering of new technological
solutions by them, adaptation to changes in work mode is constantly growing. All this leads
to an increased interest in personnel learning, which becomes one of the main strategic
priorities since its irregularity and lack of clear coordination with other strategic initiatives
can lead to a significant decrease in the company's development pace. At the same time, it is
impossible to achieve the expected results from training activities without the introduction of
learning analytics in the company, which allows monitoring the effectiveness of the process,
proving its connection with other metrics of other departments, and identifying problem areas
for further improvement. The management wants to see the impact of learning on the
achievement of strategic business goals, in addition, investing significant budgets into the
process, they want to be convinced of its effectiveness and that the resources invested will
not be wasted. This is why this issue has been gaining more and more interest lately. It is also
undoubtedly influenced by the growing amount of information and the emergence of new
opportunities for its collection and analysis.

Analysis of recent research and publications. The study of learning analytics has
become especially widespread over the past decade. Most of them have focused on the
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distinction between learning analytics, data mining, and educational analytics, as well as on
its practical application in educational institutions. In particular, these issues have been
explored by foreign researchers such as A. Wan Barneveld, A. Pardo, D. Gasevic,
G. Siemens, H. Drachsler, J. Campbell, K. Arnold, L. Malfadyen, P. Long, P. J. Goldstein,
R. Baker, S. Dawson. Among domestic scientists, research in this area was carried out by
L. F. Panchenko, M. H. Koliada, N. M. Boliubash, S. V. Petrenko, Yu. O.Kovalchuk.

Analysis of the role of learning analytics in companies is in its infancy, in particular,
these issues are considered by such researchers as A. Ruiz-Calleja, A. Littlejohn, A.
Margaryan, B. Berendt, B. Schreurs, P. Maarten, L. Prieto, M. Rodriguez-Triane, R.
Vuriokari, R. Sie, S. Bieke, T. Ley, T. Elias. However, all these studies are not systematic
and a significant number of issues remain uncovered, in particular regarding the tools that
can help implement such analytics into the business practices of the company and ensure its
use in strategic decision-making.

Setting objectives. The aim of the article is to reveal the essence of learning analytics
and provide practical recommendations for the use of tools for its implementation at the IT
company. To achieve which the following methods were used in the study: analysis,
synthesis, and theoretical search to disclose the nature of the concept of learning analytics
and modification of a balanced scorecard for IT company; analytical method and method of
comparative analysis to form recommendations for the use of special software to shape and
implement a balanced scorecard.

Presentation of the basic material of the research. A common definition of learning
analytics is the one proposed in the First International Conference on Learning Analytics:
“Learning analytics is the measurement, collection, analysis, and reporting of data about
learners and their contexts, for the purposes of understanding and optimizing learning and
the environments in which it occurs” [10, p. 1382].

The main purpose of its implementation is to improve the effectiveness of personnel
learning based on its analysis to identify existing problems and obstacles. Campbell and
Oblinger describe in their work the process of learning analytics, which consists of five stages
(Figure 1).

1. Capture 2. Report 3. Predict 4. Act 5. Refine
* Data * Generaliza- * Identification + Actions to * Improvement
collection tion and of correct of existing
from various visualization deviations, deviations analysis
sources and of analysis of and solve models,
their information dynamics, problems change of
organization in reports construction metrics
of forecasts

Figure 1. The steps of learning analytics |7, p. 3-8]

There are several different types of learning analytics. 1. Descriptive analytics. It aims
to describe the existing state of learning in the current and previous periods. 2. Predictive
analytics. It aims to identify the characteristics of employees' behavior based on available
data to predict the results and events in the future. 3. Prescriptive analytics. It is designed to
help with determining the best course of action in complex situations for resolution [1, p.
160]. To get the maximum effect from the adoption of learning analytics in the company,
cach of the above types should be implemented and used in business practices.



166 Nadiia Pavlenko
ISSN 2078-5860. ®OPMYBAHHA PUHKOBOI EKOHOMIKH B YKPAIHI. 2021. Bun. 45

Six dimensions should be considered for the effective implementation of the learning
analytics: 1) Stakeholders. It is necessary to find out who is interested in the analytics and
who will be affected by it. 2) Objectives. It is necessary to define clearly the purpose for
which it is carried out, and what results are desired. 3) Data. It is necessary to determine
which data should be collected and from which sources. 4) Tools. Specific tools and
technologies that will be used need to be selected. 5) External limitations. Possible limitations
should be identified, including ethical, legal, and organizational/managerial ones. 6) Internal
limitations. It is necessary to make sure that workers have the necessary skills and
competencies to carry out analytics within the company and its acceptance by all other
employees to reduce the level of resistance and to collect reliable data [4, p. 43].

In addition, in the process of implementing learning analytics, special attention should
be paid to several possible obstacles. First of all, there are problems with data collection and,
therefore, an insufficient amount of it for analysis. Secondly, not all processes of analysis can
be automated, so some must be done manually, which increases the duration of work. Thirdly,
not all analysis results can be used in decision-making. Lastly, there is difficulty in
interpreting the results of the analysis [9].

One of the tools of strategic management, which allows not only to present the process
of strategy realization in an understandable form, to monitor the progress in achieving
strategic goals but also to establish clear relationships between them, is the balanced
scorecard, first proposed in 1992 by D. Kaplan and Norton [6, p.151]. This tool to a large
extent satisfies the need for the application of learning analytics and aligning its goals with
other strategic priorities. It allows tracking certain metrics, visualizing information,
cascading the strategic objectives to different divisions of the company, respectively provides
the creation of a hierarchy of measures, which enables faster searching of problem areas that
increasing the speed of correcting deviations, and proves the importance of learning in
achieving the main strategic goals to argue the effectiveness of investment in training
initiatives.

The classically balanced scorecard contains the following four perspectives: finance,
internal business processes, customers, learning and development. It should be noted that this
method already takes into account the impact of learning on the strategic development of the
company by including the last perspective, which reflects the need to continuously maintain
the ability to change and improve its activities. In addition, this tool allows tracking its
influence on other strategic objectives of the company and creating conditions for their
mutual strengthening. The choice of this tool is also determined by the fact that medium-
sized companies are usually not ready to implement a separate system for the strategic
management of personnel learning and the establishment of full analytics of this process, so
the introduction of a comprehensive tool that designed to address the company needs as a
whole, not just in a particular area or department, is more attractive to the company's
management.

However, taking into account the specifics of modern IT companies is reasonable to
modify the classical balanced scorecard and include two additional perspectives. The first of
the proposed ones is projects. Because the majority of IT companies use a project approach
in their activities. In addition, more and more of them abandon traditional methodologies and
apply agile project management technologies, one of the main advantages of which is getting
fast feedback, which allows delivering a product that fully meets and satisfies consumers'
needs. Another perspective offered is innovation. As for high-tech companies, the ability to
quickly generate and implement new ideas and find new technological solutions is one of the
main conditions for surviving and operating successfully in the market.
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For each of the perspectives an example of a strategic objective and three measures that
are designed to assess it was given (Table 1). For these measures can be set: minimum, initial,
actual, target, maximum value, and the unit of measurement. Based on the comparison of the
initial, actual, and target values, progress is determined. Therefore, this tool is quite effective
for tracking the impact of changes on the key performance indicators of the company.

At the moment there is a significant amount of software, that is adapted or created for
the implementation of a balanced scorecard in the business practice of the companies. In most
cases, it is one of the modules of Business Intelligence Software, but there are some separate
software packages that do not require the installation of more complex systems. One of them
is BSC Designer. Its significant advantage is the existence of a free version, designed for a
small number of projects, which can significantly reduce the cost of testing the adoption of
such a system. Such software allows building a strategic map, which allows you to visualize
the strategic objectives and progress on certain measures. A strategy map is an effective tool
for monitoring the execution of the strategy and engaging the company's employees because
it is available at any time. In addition, it can show cause-and-effect relationships between
business goals.

Table 1
An example of a balanced scorecard for an IT company*
Perspectives| Objectives Measures
1.Return on Equity (ROE) — a measure indicating how efficiently
Achieve capital is used, which means how much profit was generated for each
Finance financial unit of money invested.

efficiency of |2.The financial stability coefficient is a measure of the company's
operations  |ability to remain financially solvent over the long term.

3.Current Ratio - shows the ratio of current assets to current liabilities.
1.The share of orders completed on time. This measure shows the

quality of services provided. On-time order fulfillment is a factor in

Provide our |increasing the level of customer satisfaction.

customers with |2.The total cost of attracting a new customer. The assessment is

the best performed by analysing the dynamics of marketing costs, which the

Customers products to  |company should strive to optimize. The processes of attracting a new

increase their |customer should be as well developed as possible.

level of 3.Percentage of returning customers. Regular customers bring the

satisfaction |main part of the profit. Therefore, it is very important to create the

most attractive conditions for them and ensure their maximum
retention.

1.Average time for making decisions. The peculiarity of this measure
is to monitor the time required to make a management decision, the

main purpose is to reduce the waiting time.

Ensure 2.Keeping the knowledge base up to date. Useful knowledge and
Internal maximum |information must be accumulated and stored effectively to ensure the
business efficiency of |maximum efficiency of the company's operations. However, since they

processes |internal business|quickly become obsolete, it is necessary to update them constantly.
processes 3.The number of formal procedures for making a decision. Provides an
assessment of the necessary documentation, approvals, and other
formal procedures required to make a management decision. It applies
to both project managers and line managers.
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Perspectives| Objectives Measures
1.Satisfaction of the personnel. Can play the role of a signal measure,
demonstrating the emergence of the problem and the need to search for
Create atiractive the causes of its occurrence.
. 2.Average time of overwork. Overtime can be an indicator of the
working . , . .
. efficiency of employees' use of their working time, the adequacy of]
. conditions for .Y . .
Learning determining the workload of employees, and the conformity of their
personnel and . .
and ensure their skills to the assigned tasks.
development . 3.Percentage of absorption of learning programs. Indicates the
continuous ! A .
. effectiveness of assimilation of knowledge by employees in the course
learning and : L L LS .
of a variety of training activities, which is realized through tests after
development . . .
their completion. It can also be measured by conducting surveys on the
use of knowledge obtained during the learning in practice a few
months after the training.
1.The success rate of projects. Demonstrates the number of]
successfully completed projects in the total number of them.
2.The level of satisfaction of project customers. Allows you to track
Increase the . . )
the dynamics of the compliance of the results of work with the
percentage of . . Lo
. requirements of the project customer, which in turn can affect the
Projects successfully .
number of returning customers.
completed \ h . .
coiects 3.Team members' productivity. Changes in project management
pro) methodology directly affect the productivity of project teams.
Therefore, this measure can help identify what and how management
changes have affected the project team.
1.Percentage of stakeholder involvement in the idea generation
process. Sometimes the engagement of people not directly employed
at the company is effective for the emergence of new ideas, as they can
Create an find unconventional solutions in seemingly obvious situations. An
environment |example is conducting specialized customer surveys.
beneficial to the [2.Percentage of successfully implemented know-how, inventions,
Innovation | emergence and |rationalization proposals, new technological solutions. Not all ideas
implementation |are implemented and bring economic effect, so it is necessary to strive
of innovative [to increase the value of this measure.
ideas 3.The percentage of research and development costs in the total cost
structure. The dynamic of research and development costs
demonstrates how much the company is willing to invest in the growth
of the company and tries to remain competitive.

*Source: Developed by the author

Also with the help of this software, you can get a variety of reports that can be generated for

a certain period, as well as choose their type (content): performance, progress, with the largest
increase/loss, and so on. The most popular is the HTML report. It helps to share Balanced
Scorecard information with employees, or export data to MS Excel file with all formulas. In
addition, this system allows you to be alerted of important changes with a stop signal or e-mail.
This allows you to react quickly and take the necessary actions to improve the situation [5].

There are also a few other software tools that can be considered analog for BSC
Designer. Their comparative characteristics are given below (Table 2).

Of course, some issues should be solved when implementing learning analytics and
balanced scorecard, in particular, organizing data collection and ensuring its quality and
reliability, learning of employees who will be able to perform analytics and interpret its results,
training employees to work with such software, overcoming resistance to change, etc. However,
initial preparation can solve these problems and ensure a smoother implementation process.
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Table 2
Balanced scorecard software comparison*

Features Corporater Quick Score ClearPoint BSC Designer
Strategy maps + + + +
Cascadlng of strategy and n n n n

alighment
Data source integration + + + +
Interactive + + + +
Key performance indicators + + + +
Visual analytics + + + +
Progress tracking + + + +
Widgets + - - -
IlinTpuMKa pi3HHX MOB + - +
Mobile version - - +
Meeting support + - - -
Collaboration + - + -
Reporting + + + +
Access control + + + +
Real-time data update + + + +
Free version - - - +
. Starting at 79§ | Starting $120 | Startingat$250 | Starting at
Price per month 59,958 per
per month per year
month

*Source: Compiled by the author on the basis of [2, 3, 5, 8, 11]

Conclusions and prospects for further research. Thus, the growing role of personnel
as one of the main sources for the development of a company and ensuring its competitive
advantages, especially in an area such as IT, leads to increased interest in the problem of
providing quality learning to employees and assuring its effectiveness. However, solving this
problem is impossible without implementing continuous learning analytics. Because it can
help to monitor the situation constantly, identify problem areas and ineffective approaches,
and find opportunities for further improvement of current business processes. In addition, by
aligning and establishing relationships with other key indicators, you can track the impact of
learning on the achievement of strategic goals of the company and identify the effectiveness
of investment in personnel development.

The need to create a holistic system of measures and to reflect the mutual influence of
different goals on each other led to the choice of such a tool for building learning analytics
as a balanced scorecard. Since it can solve these problems. Given the specifics of the
processes of IT companies, an example of system modification was given by adding two
more perspectives (Projects and Innovations). In addition, several different software options
for its construction have been considered, in particular, one of the best solutions is the use of
BSC Designer, as it has the required functionality and a free version that can be used to
conduct the early tests.

Further research into the possibilities of learning analytics is promising, due to the
emergence of new opportunities for collecting and capturing data, for example, in different
Learning Management Systems, as well as identifying the needed qualification and skills of
employees in charge of performing it in the company and the features of their learning to
carry out such functions.
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AHoTauis. Y CTaTTi po3risIHYTO NOHATTS aHamiTHKH HaB4aHHS (Learning Analytics),
JI0 IKOTO TIPOCIIi IKOBYETBCA 3pOCTAIOUHIMA IHTEPEC, Y 3B’ SI3KY 3 POLUINPEHHAM TEXHOJIOTIYHUX
MOXJIMBOCTEH MI0A0 300py Ta 0oOpoOKM BEIMKHX MAachBiB JAaHHX, 30KpeMa THX, IIO
CTOCYIOTECSl TIPOIIECY HaBYAaHHS MEpPCOHATy, Ta IHTEpecoM 3 OOKy KepiBHHILTBa 10
e(peKTUBHOCTI iHBECTYBaHHSI B HbOro. HaBeneHo crafii 3a SKMMH BOHA 3MiHCHIOETHCS Ta
BUCBITJIICHO OCOONMHMBOCTI ii THMIB, IO HEOOXIJHO KOMIUICKCHO BHUKOPUCTOBYBATH JUIS
OTPUMaHHS MaKCHMAJIBLHOTO pe3yibTaTy. Takok HepelideHO LIiCTh BHUMIpiB, IO BapTo
pO3TIAOaTH HPH BIPOBAIKCHHI HABYANHHOI AHAITHKH Ha MiANIPUEMCTBI, 1O SIKHUX
BITHOCSATBCS: 3alliKaBJICHI CTOPOHHM, 3aBJaHHS, JaHi, IHCTPYMEHTH, 30BHIIIHI Ta BHYTPIIIHI
obmexeHHs. BpaxoBytoun notpeby KepiBHHIITBA KOMITaHii y BOJIOiHHI iH(opMamieo He
JMIIE CTOCOBHO €(EeKTUBHOCTI HAaBYaHHS IMEPCOHANY, ale #H II0J0 WOro BIUIMBY Ha
JIOCSITHEHHS! CTPATETIYHUX Liel KoMITaHii OyJo po3risHYTO SK iHCTPYMEHT 30allaHCOBaHY
cHCTeMy MOKa3HUKiB. OKpiM TOTO 3alPOIIOHOBAHO BapiaHT BIPOBaKEHHS 11 Moidikartii 3
BKITFOUCHHSM B HEl I0JIaTKOBUX mepcriekTrB («IIpoekti» Ta «HHOBAII1»), 10 00YyMOBIICHO
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cnenudikoro nisbHOCTI I'T KOMIIaHi|, U BeICHHS aHATITUKA HaABYAHHSL, 1[0 JO3BOJIUTh HE
JIMILIE IOKPAIIUTH CaM HPOLEC, ajie i y3roAUTH HOTo 31 CTpaTericlo KOMIaHil B LiIOMY 3a/1J1s
NPUIIBUALIEHOrO ii po3BUTKY. Takox Oyj0 3anpOrOHOBAHO MEPENiK IOKa3HWKIB, L0
JOLUILHO OyJe BKIIOYUTH J0 KOXHOI 3 MEpPCIEKTHB [yl 3a0e3leueHHs LUIICHOCTI Ta
KOMILUTEKCHOCTI aHalli3y. PO3TIISIHYTO KiJTbKa albTepHATUBHIX IIPOTPaAMHHX 3a0€31eUeHb, SIKi
MOXKYTh OyTH BHUKOPHCTAHHI JUIsl BIPOBA/DKEHHS L€l CUCTEMH Ha IiJIPHEMCTBI, 30KpeMa
taki sk: BSC Designer, Corporater, Quick Score, ClearPoint. [Ins xoxxHOi 3 HUX Oyi0
BHSBIICHI (PYHKI[IOHATIbHI MOYKIIUBOCTI, XapaKTepHi 0coOIMUBOCTI Ta BapTicTh. Ha ocoOnuBy
yBary 3aciyroye BSC Designer, 3Bakatoun Ha MOKIIMBICTb HOTO O€3KOIMITOBHOTO BUKOPHC-
TaHHS JUJIsL TECTIB BIIPOBAKEHHsI TAKOI CUCTEMHU.

KirouoBi ci1oBa: aHaniTUKa HaBYaHH:, HaBYaHHs NI€PCOHANY, 30alaHCOBaHA CUCTEMa
[IOKa3HUKIB, IporpaMHe 3a0e3redeHHs 30aJJaHCOBaHOT cucTeMu MoKa3HUKiB, IT kommaHis.
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